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AN ABSTRACT OF THE THESIS OF

KYLE BERSTED, for the Master of Arts degree in PYQLOGY, presented on MARCH 26,
2013, at Southern lllinois University Carbondale.

TITLE: THE IMPACT OF DAYCARE AND CHILD TEMPERAMENTON PARENT-CHILD
INTERACTIONS

MAJOR PROFESSOR: Dr. Lisabeth DiLalla

This study explored the potential impact of chhdchperament and daycare on behavior
problems and parental sensitivity. It was expethed children with more “difficult”
temperaments would exhibit more behavior problentstave less sensitive parents when
experiencing high amounts of daycare. Measures 80 families involved in the Southern
lllinois Twins and Siblings Study (SITSS) were exaed. Results indicated that highly active
children exhibited more externalizing behaviors we&periencing less daycare. Shy children
experiencing more daycare had more sensitive paréxdditionally, a temperamental difference
between co-twins was related to differential paaksénsitivity. Lastly, DZ co-twins were more
temperamentally different when experiencing higloants of daycare. These results
demonstrate that daycare does seem to affect ehjllowever, the specific effect depends on
the child’s temperament. Additionally, temperamisrdn important factor when examining
parental sensitivity shown to twins and when deteimg how MZ and DZ twins react to

daycare.
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CHAPTER 1

INTRODUCTION

Daycare has been a popular research topic formdauof years, as psychologists have
wondered what effects, if any, daycare experiermsedm a child’s development. As the
percentage of children attending center-based dayeanains large (Laughlin, 2010), this issue
holds relevance for parents, researchers, and tatfscdaycare quantity and quality have been
examined in relation to a number of different cdigreiand socioemotional variables, including
children’s academic performance, internalizing ertkrnalizing behaviors, and relations with
peers and parents (Shpancer, 2006). Generadlgeins that daycare quality has a larger effect
on a child’s cognitive and language functioningevwdas daycare quantity has a more
pronounced effect on children’s socioemotional fioméng (Belsky, 2002). However, the
effects of daycare on any area of a child’s fumgtig rely on a number of factors, thus making it

a complicated variable to understand fully (Shparn2@06).

Another widely studied topic in the literaturectsld temperament. Although differences
in definitions exist, temperament can best be desdras individual differences in behavioral
tendencies that are biologically rooted and reddyistable over time, yet also can be modified to
a moderate degree due to environmental and matarictors (Goldsmith et al., 1987). Among
other factors, activity level and emotionality #ne two primary dimensions that are measured in
order to assess child temperament (Crockenber@)2@ther dimensions include, but are not
limited to, adaptability, sensory threshold, modidtractibility, and sociability (Buss & Plomin,

1984; Rothbart, Ahadi, & Hershey, 1994; Thomas &€&4) 1977).



Temperament has been studied in a variety of waoth, as a potential cause of various
outcomes as well as an effect of certain circunt&sn For example, temperament has been
linked with various externalizing and internalizidgorders later in life (Zentner & Bates, 2008)
and has been shown to predict social behaviorspaéis (Root & Stifter, 2010). On the other
hand, temperament also has been found to be nelyatiffected by prenatal stress (Huizink,
2008). Further, investigations into gene x envinent interactions have suggested that
individuals with certain temperamental charactexssare more and less likely to exhibit certain
behaviors based on their environments. This intena between temperament and environment
is referred to as the differential susceptibiliggpbthesis (Pluess & Belsky, 2011), although this
research is still in its early stages. Nevertleléss clear that child temperament plays a big

role in many areas of a child’s development.

One aspect of a child’s life that can be affedigdboth daycare experience and child
temperament is parent-child interactions. Chitdgerament has been shown to be more related
to the behavior of a parent than to the child’sawsbr during an interaction (Webster-Stratton &
Eyberg, 1982), illustrating the effect that tempeeat can potentially have on an interaction. It
is also worth noting that a circular or transactiocgffect exists within these interactions, as
parent behavior can have an effect on child bemagavell (Sameroff, 2009). Nevertheless, it
is clear that temperament plays a role in predictime outcome of parent-child interactions.
Additionally, daycare experience has been shovaffext parent-child interactions. More
specifically, it has been found that time sperdagcare has detrimental effects on parent-child
interactions, as parents who place their childredaycare for longer periods of time throughout
the week tend to be less sensitive and prompteim tesponses to their child’s signs of distress

(Ahnert, Rickert, & Lamb, 2000; NICHD, 1999).



Extensive research has been conducted on temperahmeeffects of daycare, and
parent-child interactions as their own separatestrants; however, little research exists
examining the effects of all three in combinatigkithough some studies manage to include two
of these constructs, very few studies attempt toreme all three when investigating the effects
of daycare on young children. For example, a nurabstudies have shown that time spent in
daycare has more adverse effects on children wifioudt temperaments when compared to
those with more positive temperaments, mainly taguin more distress for these children in
the daycare setting (Crockenberg & Leerkes, 200&tavdura, 2003). The term “difficult
temperament” refers to a number of different chhdracteristics and varies from study to study.
Negative affect, irritability, aggression, angérysess, impulsivity, and high reactivity have all
been used to characterize a difficult temperamegt Crockenberg & Leerkes, 2005; Dettling,
Gunnar, & Donzella, 1999) but seem to representli@n with a tendency to exhibit either
externalizing or internalizing behaviors. More ggally, all children do not react to the daycare
setting in the same way (Crockenberg, 2003). Tims$ead of focusing on the general
conditions of daycare that may negatively or peslii affect a child, the focus should be on a
child’s individual differences and how they spezafly relate to the conditions of daycare that
each child experiences (Phillips, Fox, & Gunnad 20 These studies hold importance for
further understanding of the effects of daycarelfdren; however, this research should not
stop here. How does differential reactivity to cae affect children at home? How does it
affect their interactions with their parents? Reeskers, as well as parents, should be interested

in these questions given the popularity of daytaday.

Luckily, the examination of parent-child interactgis not completely lost in the daycare

literature, as alluded to earlier. Another gro@igtadies focuses on the effects of time spent in



daycare on the interactions between parent and,dmtbing that parents tend to respond less
sensitively to children who spend long hours inadag (NICHD, 1999). However, much like

the previous group of studies, this research a&aeds out an important construct. Although
these findings are important for understandingabtential effects that time spent in daycare can
have on children and parents during their inteoastiwith one another, they don't tell the entire
story. Without knowledge of specific child chaextdtics (e.g., temperament), these findings
cannot be fully understood. Do all parents resdess sensitively to their children who spend
time in daycare? Or does this only apply to cleitdwith difficult temperaments, who according
to other literature, are negatively affected byetispent in daycare? Temperament can play a big
role in determining a child’s reaction to the dagcsetting and without knowledge of it, studies
investigating daycare’s effects on parent-chil@éiattions may be missing a crucial piece to the
puzzle. As Shpancer (2006) notes, the actualtsftfacdaycare on development are not simple;
rather, they rely on complex interactions betweamables. Upon review of the literature,
temperament appears to be one of these variablesrefore, due to the interconnectedness of
these three constructs, temperament should be egdmihen investigating the potential

implications of daycare on interactions betweetdcen and their parents.

The current study utilizes the twin method, allogvior the examination of both genetic
and environmental influences on behavior. By kmgthe differences between monozygotic
twins (MZ; share 100% of their genetic material)l aiizygotic twins (DZ; share on average 50%
of their genetic material), the effects of bothtéeis can be estimated, as well as the potential
relationship between them (gene-environment cdiogla Although specific genes were not

examined in this study, several studies have shbatcertain genes do play an important role



in interaction behaviors (Copeland, et al., 201iaba, Elam, & Smolen, 2009; Moles, Kieffer,

D’Amato, 2004), thus validating the use of behaaigenetics.

This study attempted to fill the gap in the litewrat by examining parent-child
interactions with an added emphasis on time spedi&ycare and child temperament. In other
words, the major focus of the current study is ow fchild temperament and time spent in
daycare may potentially interact to affect pardnitecinteractions. However, before parent-child
interactions were examined, the potential intevactelationship between daycare and child
temperament was explored by examining its relakignith parent-rated behavior problems.
This fulfills the need for further daycare reseaicthat is carried out with individual differences
in mind, as highlighted by Phillips et al. (2011dditionally, the use of the twin method
allowed for the examination of genes and envirortntebe added in the analyses of the
constructs used in this study. More specificalijfferences between MZ and DZ twins were
investigated in order to examine the potential@ff®f shared genes, shared environment, and
nonshared environment on twins’ reactions to dayead their parent’s reactions to them in

during an interaction.



CHAPTER 2

LITERATURE REVIEW

In 2007, 55 percent of children ages 3-6 were é&aoh some type of center-based
daycare (Laughlin, 2010). With parents continuimgely on daycare for their children,
consequent studies of daycare have been plentMokeover, the resulting range of potential
effects of daycare is quite large. A number ofdiis as well as consequences have been
discovered when examining the effects of daycara weariety of aspects of a child’s life (Beslky
et al., 2007). One particular aspect that has béerterest to researchers is the potential effect
of daycare on parent-child interactions. It hasrbguggested that long hours spent in daycare
relate to less parental sensitivity and less pasithild engagement during interactions (NICHD,
1999). However, not all children react similaryexperiencing daycare (Crockenberg, 2003).
Research has shown that temperament is of imp@itascchildren with difficult temperaments
react more negatively to time spent in daycare thase with positive temperaments (Dettling,
Parker, Lane, Sebanc, & Gunnar, 2000). “Diffidelnperament” is a broad term used
frequently in the literature that can refer to antwer of child characteristics, such as negative
affect, irritability, aggression, anger, shynesspulsivity, and high activity/reactivity
(Crockenberg & Leerkes, 2005; Dettling et al., 199Bherefore, if a child’s temperament can
help determine how he or she reacts to daycareuthque reaction could potentially affect how
the child then interacts with his or her parent wicé versa. As a result, it seems that
temperament must be taken into account in ordprdperly examine the potential effects of
time spent in daycare on parent-child interactiodswever, there seems to be a gap in the

literature in this regard. While extensive reskdras been conducted on temperament, the



effects of daycare, parent-child interactions, amdixing of at least two of these constructs dittl
research exists examining the effects of all timemmbination.

The current study attempts to address this gagxbynining how daycare experience and
temperament potentially interact to affect pardmtecinteractions. The literature review begins
with separate sections briefly explaining what wew about daycare and temperament as
separate constructs. Then, the literature thahees temperament as it relates to the effects of
daycare is analyzed. Similarly, the literature thaestigates the effects of daycare on parent-
child interactions as well as the effects of temapgnt on parent-child interactions also is
explored. A section on behavioral genetics alsndkided, as studying the effects of a child’s
genetics can be useful when investigating how ke ¢s affected by his or her surrounding
environment. This study uses a twin sample, whltdws comparisons among twin pairs,
leading to an even deeper exploration of the piteinteractions between a child’s genes and
environment. To conclude the literature reviewummary of the current study and a set of

specific hypotheses are offered.

Daycare

Studies on daycare and its range of potential effes children and parents are abundant,
although results of these studies are not alwagsistent with one another (Shpancer, 2006).
Among other variables, children’s cognitive funaiing, language functioning, social
functioning, externalizing behavior, internalizinghavior, and interactions with parents have all
been examined in relation to time spent in dayc&tewever, before analyzing results of such
studies, the term daycare needs to be defined p&ental childcare is often the term used in
relevant literature; yet this term can include dets of daycare environments, such as relative

or nanny care, small family-based daycares, antecéased daycare centers (Shpancer, 2002).



Distinctions among these daycare types are impbolcause although sometimes described in
the same way, these placements have differencds asun quality of care, the physical
environment, and the caregiver relationships withdhildren. For the purposes of this study,
daycare experience refers to three kinds of catedtcur outside of the home: prekindergarten,

informal church daycare, and licensed center-bdagdare.

Quantity and Quality

Another relevant topic in the daycare literatudates to particular features of the
daycare experience, more specifically, whether tityaor quality of daycare will be the focus of
the investigation. In terms of cognitive developiméanguage development, and academic
achievement, it seems that quality of daycare msattwst (Belsky, 2009). For example, The
National Institute of Child Health and Human Deyetent (NICHD) Study of Early Child Care
and Youth Development followed children from acrties United States from birth to age three
to evaluate the potential effects of daycare ofouarareas of child development. One follow-
up study (NICHD, 2000) examined the effects of dagaquality on cognitive and language
development. Findings indicated that quality ojckae; defined as care that was attentive,
appropriately responsive, positively affectionaiet excessively restrictive or intrusive, and
which offered activities believed to promote comwitand social development, was a consistent
predictor of cognitive and language outcomes a$ 48e 24, and 34 months. These outcomes
included specific measures that assessed thinggsesumemory, learning, problem solving, early
verbal communication, and vocabulary comprehenarm@hproduction. Specifically, language
stimulation provided by daycare workers, which wae aspect of determining daycare quality,
was an important predictor of increased functionmthese areas. Additionally, it was found

that quantity of daycare, defined by average numbapurs per week of nonmaternal childcare

8



up to that point, had no effect on any cognitivéemguage measures. Therefore, it seems that
guality, not quantity, of daycare has the biggefitence on children’s cognitive and language

functioning.

On the other hand, other studies have found qyaoftidaycare to have an effect on child
development. However, daycare quantity can pakytbe a difficult construct to
operationalize, meaning that studies tend to différow each defines “long” or “large amounts”
of daycare. Nevertheless, upon review it seentslieamajority of studies finding effects of
daycare quantity assess average number of houvggedr (Jacob, 2009). DilLalla (1998) found
that amount of daycare experienced was a signifigaadictor of prosocial behaviors exhibited
by preschoolers during a peer interaction, althaotgd months of daycare, not average hours
per week, was used to assess daycare quantityifiSgky, children who had been exposed to
less daycare behaved in a more prosocial mannkempsgrs, suggesting that daycare experience
may hinder social development. Despite spendingertime with peers in daycare, more time
spent in daycare seemed to inhibit social functigniPerhaps less time spent with parents is a
more significant contributor to daycare’s effet¢tart more time spent with peers in the daycare
setting. Regardless of the cause of this behawisrjmportant to examine parent-child
interactions, which this study does. Other stutlege found daycare quantity to affect
socioemotional functioning as well. In a paperleaang relevant studies published between
1998 and 2006, Jacob (2009) found that quantituréper week) of non-maternal childcare was
the most consistent and significant predictor @fatve social-behavioral adjustment across all
ages, even when quality of care was also examiffegse findings suggest that when examining

social and emotional functioning, quantity of daygcmay matter most.



Therefore, quality and quantity are both imporfactors to consider when examining
daycare’s effects on development; however, it sebaisthey affect different areas of
functioning. Belsky (2002) further explained tdistinction: though there are effects of high-
guality and low-quality daycare (mainly on cognggj\academic, and language functioning), they
are largely independent of the effects that quanfitdaycare can have, mainly on the child’s
social and emotional functioning. A child’s socald emotional behavior, observable in most
situations, should be visible during a parent-cmtéraction, which is the main focus of the
current study. Therefore, since it seems that smeational behaviors are most affected by

daycare quantity, examining daycare quantity, raten quality, is justified.

Attachment

Based on this review, the quality versus quantilyade seems to have reached some
general conclusions in relation to daycare’s effeeith quality mattering more for cognitive
outcomes and quantity mattering more for socioemnalioutcomes. However, the debate
would not be complete without mention of Mary Airewh and attachment theory, as daycare’s
potential effects on attachment between child aarémt also have been a central theme of the
daycare literature (Shpancer, 2002). Ainswortst fregan work in 1963 by observing infants
and their mothers in Uganda, then expanded thetheugh her classic strange situation
study (Ainsworth, 1970). This eventually led te ttassification system of attachment styles,
which explains that infants are either securelinsecurely attached to their mothers, with the
latter including both anxious-resistant and anxiausidant types (Ainsworth, 1978). A fourth
type, disorganized, has since been added (Mainl&a&uq 1986). Each type of attachment
describes children’s behavior both with and withitwgtir mother during a separation and is said

to reflect the quality of the infant-mother relatship. Ainsworth explained that the quality of

10



the relationship mattered most when it came tahiteent between infant and mother
(Bretherton, 1992). Generally speaking, securched infants seek comfort from their
mothers yet are able to explore the environmenhem own, using their mothers as a secure
base for exploration. On the other hand, insegwatthched infants are either unable to separate
from their mothers and resent them for leaving@mndt seem to have much of a connection to

their mothers at all, either before or after sefiana

Attachment theory is a widely studied paradigm #m$ has been examined in various
ways, including in relation to daycare experienbieimerous studies have shown that securely
attached children are able to function more paalgiwith peers and are more socially competent
in the daycare setting, whereas insecurely attachiédren may be at risk for social problems
(Shpancer, 2002). However, the more pertinentctopihe literature has been how daycare may
affect a child’s attachment to his or her parer@slsky (1986) originally suggested that children
who spend more than 20 hours per week in daycarataisk for developing insecure

attachments; however, this claim has since beenaw:f

A meta-analysis performed by Phillips and colleag{i®87) found that there were no
significant differences in attachment between hoesed children and children who spent time
in daycare. More recently, an NICHD (1997) studyrfd that daycare experience has no effect
on attachment security. As mentioned, Belsky (20@8 since changed his stance on the issue,
agreeing with the notion that attachment secuggnss to be unaffected by daycare experience.
As it relates to the current study and its inteneshe effects of daycare, it therefore seems that
child attachment should not be affected by dayeaperience. Although attachment styles that
the child has already developed with the parent weay well manifest during interactions,

daycare experience should not have a large effetiteam. Attachment is most reliant on

11



relationship history as well as the present dynarafche relationship (Shpancer, 2002), with

other factors having little influence on it.

Duration of Effects

Yet another topic of discussion when discussingdeyresearch is whether or not the
effects of daycare are short-term or enduring thhowt childhood. Much like other areas of
daycare literature, findings are mixed. Some Hauad that effects of daycare, both beneficial
and detrimental, do not endure beyond preschodyeds others have found the opposite, with
effects enduring into the elementary school yeadsteyond (Belsky et al., 2007). However, it
does seem that certain groups of effects diffenidurance, much like certain groups of effects
differ based on daycare quality and quantity. Adow to a follow-up NICHD (2005) study that
followed children through third grade, higher gtyatare was still predictive of better academic
performance, as it was at age four-and-a-halfeninitial NICHD study. Findings also indicated
that daycare quantity no longer predicted extezivadi problems but instead was associated with

conflicted relationships with teachers and mothers.

Belsky (2007) continued this investigation by exaimg children from the NICHD study
at 12 years old in order to determine whether oimbal associations between daycare and
child functioning were still evident. Again, highguality care was associated with higher
vocabulary scores but higher daycare quantity wadigtive of more externalizing problems,
unlike the NICHD (2005) study. These two effecey@the only effects to remain statistically
significant, suggesting that although other effedtdaycare may dissipate, these effects may
endure throughout childhood. Belsky & Pluess (3Gil4o found that daycare experience was

predictive of externalizing behavior later in admence for children with difficult temperament.

12



However, instead of daycare quantity, it was dagcprality that was found to predict to later
externalizing problems. Therefore, regardlessuaingity or quality, it is important to examine
these effects contemporaneously with daycare beaaube fact that any initial cognitive or
socioemotional effects of daycare may stay withiadddonger term. Studying them from the
onset can allow for earlier detection and thus nsoexessful solutions to stopping the
detrimental effects of both lower cognitive/acadefainctioning and more problem behaviors
due to daycare factors. The current study invatggthe parent-child interactions of four-year-
olds but does not examine any future interactitnss focusing only on these immediate effects

of daycare.

Although all of these studies are important in ekxang daycare’s potential effects on
children’s development and functioning, a key congrd must also be included in the
investigation: child temperament. Even though dagdas been found to have numerous effects
on different areas of a child’s life, it is alsodwn that not all children react similarly to the
daycare environment (Crockenberg, 2003). Amongrdtctors, temperament seems to play a
big role in determining how a child experiencesadag and thus can help shed light on how

daycare may affect various areas of their functigni

Temperament

One of the most influential discussions of tempexat came in 1987 when Goldsmith,
Buss, Plomin, Rothbart, Thomas, and Chess eaahtttd to define temperament as a construct
in a roundtable published in Child DevelopmentcliEtdneorist explained what temperament is,
what its elements are, and how it is formed anchtaaied throughout childhood according to

their own theories. Although disagreements wertmdhant, a few general points of consensus

13



were also evident. First, temperament has strasigdical underpinnings and is therefore best
to study in infancy in order to examine its direffect on observed behavior. Additionally,
although temperament is understood as a stableantohuous construct, the expression of
temperament may be modifiable throughout life bamed child’s environment. Third,
temperament reflects individual differences anal t@mponent of personality (although each
theorist differs in how specific boundaries betwgersonality and temperament should be
conceptualized). Also, temperamental dimensiofisatebehavioral tendencies rather than
describe discrete behavioral acts. Among otheedsions, adaptability, sensory threshold,
mood, attention span, distractibility, soothabijlégmd levels of frustration and distress have all
been included in various definitions of temperan{8uiss & Plomin, 1984; Rothbart, Ahadi, &
Hershey, 1994; Thomas & Chess, 1977). Despitettéferences, the theorists did agree that
activity level and emotionality both need to be sidered as primary temperamental dimensions
(Goldsmith et al., 1987). This notion still hoMigight today as most experts agree that
temperament should include both reactive and régyl@omponents (Crockenberg, 2003).
Reactive components include arousability of madéfective, and sensory response systems,
whereas regulatory components include attentimwld, activity level, and inhibitory control,

all of which serve to regulate reactivity (Rothh#hadi, Hershey, & Fisher, 2001).

Shiner et al. (2012) revisited the classic revignd@oldsmith et al. (1987) in order to
review the advancements in the literature that lsavee shaped our current view of
temperament. The authors highlighted new findsgggesting that not all temperament traits
are stable early in life, with some emerging laenfancy and potentially affecting other traits
when they appear. Additionally, the authors nbtd blder definitions of temperament were not

capturing all relevant dimensions of temperamemglavior, citing new research that points to
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dimensions of self-regulation and attention thay@n important role as well. The authors also
discussed how the growing emphasis on the inteexiadness of biology and environment is
important to consider when examining temperaméiken together, the authors proposed that
temperament traits should now be classified ady@mnerging basic dispositions in the domains
of activity, affectivity, attention, and self-re@tion, and these dispositions are the product of

complex interactions among genetic, biological, andironmental factors across time” (p. 2).

Measurement

As illustrated, there are numerous ways to conedigiand describe temperament.
Consequently, there are a number of methods touressmperament, each with different
categories, dimensions, and concepts describingahstruct that parents must rate their child
on. For example, Thomas and Chess (1977) prowidstipns about child behavior that map
onto nine different temperamental categories, wdeetiee Child Behavior Questionnaire (CBQ;
Rothbart et al., 2001) asks questions of parentsw/lanswers map onto fifteen different
temperamental dimensions. Despite differences grttenspecific behaviors being measured,
each method represents an attempt to assess ballggooted individual differences in
emotionality and behavioral tendencies that aratixadly stable, yet can be modified by

individual maturation and environmental factorsoone degree (Kivijrvi et al., 2005).

Temperament can be measured in a number of wagjading via parent reports and
observer ratings in a number of different environtagRothbart & Hwang, 2002). The
guestionnaires noted above, as well as the measatkin the current study, are parent report.
Saudino (2003a) notes that parents can provideakbdunformation regarding child

temperament because they know their children wellsee them behave in a number of
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different settings. In support of parent repotEdperament, Rothbart and Bates (1998) have
found parent report measures to have fair degrieelsjective validity, yet also note that parent
report measures are still vulnerable to biases.ekample, parent ratings of fraternal (dizygotic,
DZ) twins are often very poorly correlated, implyithat these twins are no more similar than
two randomly-paired children, despite their 50%eganoverlap (Saudino, 2003b). This may be
explained by parent biases that overestimate difiggs between DZ twins, known as contrast
effects. At the same time, parents may also inately inflate the similarity between two
identical (monozygotic, MZ) twins, a bias knownaasassimilation effect. A third explanation

for potential differences between MZ and DZ twisshat DZ similarity may be less than one-
half that of MZ twins if non-additive genetic vami@e contributes to a behavior. This refers to
when genes are not linear or additive and thusbaerwed phenotype does not represent the sum
of the average genetic effect (Saudino, 2003bjh®igh these effects can be due to a number of
factors, parent anxiety in particular has been shtmacorrelate with the perception of difficult
temperament (Vaughn et al, 1981). This not onbgssts that parental characteristics can have
an effect on temperament ratings, it also refldatsfact that parent-rated temperament may be

genetically influenced (Saudino, 2003b).

Despite these flaws, parent report measures ofd¢eampent are still widely used, mostly
due to their ease of use and low cost (Rothbartaid, 1990). Although more objective
measures of temperament show fewer contrast effatsdino, McGuire, Reiss, Hetherington,
& Plomin, 1995), these observational methods astiyyand may not be as accurate. More
importantly, these measures cannot always be atidguampared to parent reports of
temperament (Carey, 1983). Observational measumiggdake into account behavior over a

short period of time in one context, whereas pargpmbrt accounts for all behavior in a variety of
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contexts throughout the child’s life. Fortunatehgre seems to be a fair level of overlap
between parent report and observational measuttesnplerament (Bridges, Palmer, Morales, &
Hurtado, 1993), indicating that despite the potdrttiases of parent report, parents are still able
to paint a relatively accurate picture of theirldlsi behavior. However, it is still important te b
aware of the potential flaws of parent-report measwhen using them to measure child

temperament.

Therefore, although biases do exist, parent-rapedsures of temperament still provide
researchers with a relatively stable and accuratarp of child temperament (Bridges et al.,
1993) and were used in the current study. Moreipally, temperament was assessed via the
Children’s Behavior Questionnaire (CBQ; Rothbaralet1994; Rothbart et al., 2001), a parent
report measure of child temperament. The CBQ ifiestmajor constructs of temperament that
are further split up into fifteen subconstructs ffibart et al, 2001). This bottom-up approach of
temperament allows for explorations of each maorgeramental construct by examining the
specific homogenous subconstructs that make thenThp relationships among subconstructs
help paint a better picture of the dimensions #fifgct the variability of the major constructs and
thus, a better picture of individual temperamerd aghole. More detailed exploration of the

CBQ and its validity is given upon discussion & thethods of the current study.

Daycare and Temperament

Although many aspects of daycare itself are ingastid as they relate to children’s
development, one important factor relating to thidecannot afford to be neglected. All
children do not react similarly to time spent irycare, which means that child temperament

must be taken into account when studying daycadatampotential effects (Crockenberg, 2003).
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Phillips et al. (2011) reviewed the literature exaing individual differences in temperament
and reactions to stress in relation to time spediiycare. The authors stressed that it is
becoming increasingly clear that the conditiondafcare need not be the focus of research;
rather, the individual children experiencing th@ditions should be emphasized. A number of
studies have shown that longer hours spent in eagdaysetting for children with difficult
temperament proves to be much more debilitating tbathose children with generally positive
temperaments (Crockenberg & Leerkes, 2005; Watangazella, Alwin, & Gunnar, 2003).
Thus, Phillips et al. (2011) explain that underdtag both the positive and negative effects of
daycare may rely on a more specific understandirpw a child’s individual differences, such
as their temperament and reaction to stress, ottesith the daycare setting. With this
knowledge, the authors propose that studies thdtan effect of daycare should be interpreted
with temperament in mind in order to be of most taskoth parents and the advancement of the

literature.

Luckily, there are a number of daycare studieseikamine temperament and its relation
to the daycare setting. As previously mentionkdsé studies show that temperament can be a
moderating factor on the impact of daycare on céiits development. More specifically, these
studies show that a number of negative temperamemagacteristics are associated with poor
reactions to time spent in daycare. Although fhecgic behaviors exhibited by children differ
from study to study, they all represent a negatbaetion to time spent in daycare in some form.
For example, Crockenberg & Leerkes (2005) were @blek specific aspects of temperament
to externalizing and internalizing behaviors exta@tiby children spending long hours in
daycare. When compared to temperamentally simiiddren, easily frustrated infants who

spent long hours in daycare engaged in more edtangabehavior at 2% years. Further,
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children spending long hours in daycare who wegéllgireactive to novelty as infants engaged
in more internalizing behavior when compared toilsinchildren who did not spend time in

daycare settings.

Additionally, teacher-reported social fearfulneédgatamura et al., 2003) and anxious and
withdrawn behavior (Tout, Haan, Campbell, & Gunri®98) have both been found to correlate
with larger cortisol increases throughout the dawpag children attending daycare. Cortisol
readings are a common method for capturing daysaféects on children because cortisol is
linked with the hypothalamic-pituitary-adrenocoali¢HPA) system, which is sensitive to
physical and psychological stressors (Dettling.etl®99). The activity of this system can be
measured through glucocorticoids, with cortisohigethe primary glucocorticoid in humans
(Dettling et al., 1999). The reaction of this gystto stress is observed through increased levels
of cortisol that are produced when the demandsstifessful situation exceed the individual's
coping resources (Dettling, Parker, Lane, SebanGu&nar, 2000). Therefore, high cortisol
levels that are maintained throughout the day atdi@ high stress response to the daycare

setting and can be interpreted in a similar maasgyoor outward behavioral reactions.

Whereas the normal daily rhythm of cortisol termistove from high levels in the
morning to lower levels in the afternoon (Priceo$d, & Fielding, 1983), the aforementioned
studies have found the opposite, with levels ingirgainto the afternoon in the majority of
children attending daycare (Dettling et al., 1998i1tling et al., 2000; Tout et al., 1983).
However, these studies not only found this atypicatisol pattern, they also found correlations
with even higher levels of cortisol in children kvdifficult temperaments. These higher levels
of cortisol are usually exhibited through behavitvat correspond with various internalizing and

externalizing problems. Therefore, although dagcaay produce increased stress in some form
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for many children attending daycare, children wdifficult temperaments react even more

poorly.

As previously mentioned, Dettling et al. (1999)rfiduthat specific temperamental
characteristics were associated with greater iseea cortisol over the day in children enrolled
in full-day group care, regardless of age. Morectfirally, these characteristics included
shyness in boys as well as impulsivity, poor selfitcol, and aggression in both sexes. In
addition, Dettling et al. (2000) found that childreith high levels of negative affect and
children with low levels of effortful control weraore likely to exhibit high levels of cortisol
during the course of the day in the daycare settithermore, it is noted that the influence of
these temperamental characteristics at daycaress likely due to greater challenges that the
daycare setting presents because these same ehiatexst were not correlated with cortisol

patterns for children at home or in other formslufdcare (Dettling et al. 2000).

Further investigation of the relationship betweédhadllt temperament and daycare has
even found temperament to be a moderator for tieetsfof quality of daycare (Belsky &
Pluess, 2011). As discussed previously, qualityané seems to matter most for cognitive and
academic development. However, when examiningcditftemperament, it seems that
temperament also may moderate socioemotional sftéacjuality of daycare. More specifically,
a differential susceptibility relationship emergedhildren with difficult temperament exhibited
more behavior problems with low quality of daycdreywever, children with difficult
temperament showed fewer problems with high quakig when compared to those with easy
temperaments. Interestingly, the same results naréound for children without difficult

temperament. This finding strengthens the notiat $something inherent about the daycare
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setting has a negative interaction with aspectsdfild’s difficult temperament, resulting in a

poor behavioral or emotional reaction from theahil

The interaction of the daycare setting and aspgcschild’s difficult temperament can
be explained by “goodness-of-fit,” a theory propbbg Thomas and Chess (1977). This model
suggests that certain children are better “fit’dertain environments based on the interactions of
their own characteristics (temperament) and theacheristics of the environment. For example,
Churchill (2003) examined this idea by having teastrate children’s temperament as well as
complete a measure that described what kinds aiets were tolerable and not tolerable in a
classroom setting. These measures were then cethpaorder to create a goodness-of-fit
between child and teacher. The results showedytmtness-of-fit was positively correlated
with the children’s cognitive as well as socialaarmes. This finding demonstrates the benefits
of goodness-of-fit and why parents should striveitfavhen considering daycare options for their
child. However, this is not always an easy taskpfrents. In addition to problems with finding
a daycare that matches a child’s temperament, atseurces such as time and money surely

have a large impact on the daycare decisions enpsr

In another study examining this model, Coplan, Epdand Schneider (2010) do shed
some more positive light on this issue for paremisst, in congruence with other studies, they
did find that among all children rated most anxiatiage 4 to 5 years, those who spent time in
home-based care were significantly less anxiousa2sylater when compared to children in
center-based care (daycare). This finding suppbetgeneral argument that has been proposed
thus far: children with difficult temperaments anere adversely affected by time spent in
daycare. However, it also was shown that anxitwldren who had received no form of

nonparental care were rated as more anxious 2 kgarsvhen compared to anxious children
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who had received nonparental home-based careoudthnot all children are negatively
affected by staying at home, it does seem thabdisefit for children who are anxious may be a
form of home-based nonparental care. This sugtfestshere are other more positive
alternatives to daycare for children rated as arsioAt the very least, this finding furthers the

argument that daycare is not a good fit with allictemperaments.

Although all of these studies are useful in illatittg how temperament can interact with
time spent in daycare, a problem still remainschieat the aforementioned studies shows how
negative temperamental styles can interact witle tment in daycare to produce more distress
and negative behavior in these children, but threstigation stops there. What about additional
effects that may stem from these results? It isdozumented that children with difficult
temperament are adversely affected by time spetdynare, but how these findings interact
with other aspects of a child’s life, such as tspent with the parent, are less well known. The
next section explores a part of this question, emang the literature on the relationship between

time spent in daycare and parent-child interactions

Daycare and Parent-Child Interactions

A parent-child interaction is one of many outcomagiables analyzed in relation to time
spent in daycare. However, findings regarding deg/s effects on parent-child interactions
have been mixed, with various studies suggestiaggdaycare hinders interactions, has no
detrimental effects on interactions, has perioffiects on interactions, and has only temporary
effects on interactions (Shpancer, 2006). A favdigts are examined in order to better

understand the effects that time spent in daycaghmave on parent-child interactions.
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As previously mentioned, some studies have fouatttime spent in daycare has
detrimental effects on parent-child interactionsifart, Rickert, & Lamb, 2000; NICHD, 1999).
For example, Ahnert et al. (2000) found that mathedrchildren ages one to two years who were
in daycare during the day were less responsiviedio thildren’s distress signals (whining) when
compared to mothers of children who did not spéed tdays in daycare. Daycare children and
home-only children also differed in patterns oftidiss. Whereas home-only children maintained
relatively stable and low levels of distress thioowgt the day, daycare children were more likely
to whine in spurts: in the morning as well as wttesy were reunited with their mothers at the
end of the day. According to Ahnert and Lamb (2008ildren, especially those who
experience high levels of distress at daycare, sapgort from their mothers to be able to
stabilize their emotions at the end of the daythi§ need is not met, distress felt by the child
may carry over to the next day at daycare. Coresgtfyy the child’s emotional threshold may be
lower, which could exacerbate the potentially sthelseffect that the daycare setting can already
have on the child, especially if he or she hadfacdit temperament. Keeping this in mind,
parents should try to interact sensitively and oespbappropriately to their child’s negative
emotions at the end of the day, especially if thélds at higher risk for distress due to a

difficult temperament (Ahnert & Lamb, 2003).

However, “interacting sensitively” and “respondiagpropriately” to a child’s negative
emotions may be easier said than done. AccordirgNICHD (1999) study, longer hours spent
in daycare predicted less sensitivity shown by ralin interactions with their children.
Therefore, although children may need parents tabbeto buffer their daycare-produced stress,
parents may not always be able to. This, amonegrgbssibilities, could be due to stresses at

work, demands of other responsibilities, or a me&ipretation of their child’s distress signals
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(Ahnert & Lamb, 2003). Regardless of the reaslesé studies suggest that a parent’s inability
to properly deal with their child’s daycare-relasttess results in, or results from, poor
interactions between parent and child. Additional NICHD (1997) study examining daycare
and child-parent attachment found that childrernuess sensitive and less responsive mothers
were more likely to be securely attached if thegrdpess time in daycare and more time at

home.

On the other hand, other studies have found tiveg §pent in daycare can affect parent-
child interactions in a positive way (Edwards, Leguoehr, & Roth, 1986; Roopnarine, Mounts,
& Castro, 1986). More specifically, Edwards et(4P86) compared 2- to 22-month-old home-
reared children to similar aged children who spiené in daycare to examine whether or not
daycare affected parent-child interactions. Tlontl that the children in the daycare group
actually elicited more warmth and proximity fromethparents when compared to the home-

reared group during similar interactions with thmarents.

Although these studies shed some light on the piatexffects that daycare can have on
parent-child interactions, the results are incosigler Why do these mixed results exist?
Shpancer (2006) suggests that “the actual (caafabts of daycare on development depend in
large measure on unknown variables, and on compiexapped interactions between variables”
(p. 228). One of these variables, according tcaBber, happens to be temperament. Perhaps a
child’s temperament can explain some of the vaganathe findings concerning daycare’s
effects on parent-child interactions. Unfortungtekery few studies take this into account when
examining this interaction. For example, in theMadds et al. (1986) study, temperament was
not only not included in their analysis, it was rgen measured. Without knowledge of the

temperamental characteristics of the sample, tte=sdts are hard to interpret. First, there could
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be a fundamental difference between the two gr¢diggcare versus no daycare) in terms of
temperament. Although random sampling may have bakzed, there is always the chance of
random selection failure. Additionally, it may thee case that more temperamentally difficult
children are more likely to be in one group over ¢ither. Either way, this is problematic
because a between-group difference in temperamight imave explained why one group
engaged in more positive interactions than therotfitis issue could be fixed by measuring
temperament, which is something that most studsage to do. The second issue holds a bit
more relevance. Without including temperament stuay’s analysis, it is impossible to gauge
how accurate the results are. Are all childreanrexperimental group the same? Do all
children react to daycare similarly? The answeisath of these somewhat obvious questions
illustrate why including temperament in the anays any daycare study is of the utmost

importance.

The previous NICHD (1999) study, which found thairenhours in daycare predicted
less maternal sensitivity during an interactioml, idiclude temperament as a controlled variable.
Although not including temperament as an experialerdriable, controlling for temperament
acknowledges that it is a variable that has a teey® be associated with parent-child

interactions. Regarding temperament, the authates n

“...the child-care effects on mother-child interaatidor the behavior of mothers and
children alike) were on the same order of magnitasiether child and maternal factors
(child difficult temperament and maternal depressymptoms) known to be reliable

associates of mother-child interaction processes1410).
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This finding is of importance for the current studddthough not included in the main analysis,
temperament was shown to be equally impactful eargachild interactions when compared to
daycare’s impact on them. With this in mind, padivath the knowledge that temperament can
have an effect on children’s reactions to dayoaxamining the effect of the interaction between
temperament and daycare experience on parentiokeiictions seems both logical and

interesting.

Temperament and Parent Child Interactions

At this point, the literature examining daycare éewiperament in combination as well as
the literature examining daycare and parent-chitdractions in combination have both been
discussed. This leaves one combination relatirtgése three constructs: parent-child
interactions and temperament. When observing enp&hild interaction, it is important not to
lose sight of the fact that any observed parerghbbsior, or change in behavior, may simply be
due to the observed behavior, or change in behavfidihe child (Edwards et al., 1986). More
notably, a child’s temperament can have a dirdecebn the behavior of a parent during a
parent-child interaction, as temperament charatiesihave been found to be more strongly
related to mother behaviors than child behaviorsnduan interaction (Webster-Stratton &
Eyberg, 1982). However, it would be wrong to ththkt these temperament characteristics are
unaffected by the parent’s behavior. Although varych genetically based, child temperament
can also be affected by a variety of environmecttaracteristics, such as parental sensitivity and
responsivity (Wachs, 1999). Therefore, there sderbg a circular effect at play during a
parent-child interaction, with the exact causabtyarent and child behavior perhaps hard to
pinpoint. Child temperament may have an effegparent behavior; however, at the same time,

this temperament may be influenced by the pareafsvior as well.
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Kivij [Irvi, RUIhD], Kaljonen, Tamminen, and Piha (2005) investigalésirelationship
during a parent-child interaction, focusing on méé sensitivity as it related to child
temperament. Two groups of mothers emerged bgsad their sensitivity during the
interaction. More sensitive mothers were ablesgpond appropriately to their infant’s cues,
were more connected with their child, and were neonetionally available. Less sensitive
mothers, on the other hand, were not as able pmnesto their infant’s cues, were less able to
connect with their child, and were less emotionalhilable. Infants of more sensitive mothers
were less active, had fewer problems in mood aocbkbehavior, and expressed more pleasure,
positive affect, and happy mood when comparedfamis of less sensitive mothers. Even
though temperament is a set of inherited charatiesi this finding illustrates the influence that
parental factors can still have on some aspeathittf temperament. At the same time, shared
genes must always be considered as well, as moséigse mothers may give infants genes that
correlate with easier temperament. Neverthelesh, frarental factors, genetics and behavior,

appear to have the potential to affect child bebravi

This finding, that parent behavior can have aaafbn child temperament during an
interaction, is not uncommon. Parent-child intéoars described as more harmonious,
complementary, and engaging have been found telaterwith changes in child emotionality
from three months to nine months, both from lowifpgesto high positive and from high
negative to low negative (Belsky, Fish, & Isabell@891). Rettew, Stanger, McKee, Doyle, and
Hudziak (2006) examined the interaction of child @arent temperament to better understand
its link to child behavior problems and psychop#iy. Interestingly, they found that although
some child temperament traits could predict behrgsioblems, very few parental traits had the

same effect. The majority of parental charactesstere only significant predictors when
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paired in an interaction with child traits. Thisding seems to suggest that parental behaviors
may only have an effect on child behavior whengzhin combination with them, thus further
illustrating the complexity of parent-child inteteoms. Parent behavior may matter in relation to

predicting child behavior, but perhaps only wheteriacting with the child behavior.

This idea reflects the other side of the intemacthow temperament can affect parent’s
behavior. As alluded to earlier, Webster-Stratiod Eyberg (1982) found that children with a
more active/difficult temperament had mothers wlasenmore negative in affect, more
nonaccepting, and more submissive during an intierac The authors suggest that this could be
due to the fact that these children demand so ratittieir mothers but give very low levels of
positive reinforcement in return. Although thigywevell may be the case, the other side of these
interactions must always be considered. How doesmly know whether a child is affecting
the parent’s behavior or if it is the parent’'s bebathat is affecting the child? How much of a
child’s temperament is affected by the parent’savedr during an interaction? How much of
parent behavior relies on the child’s temperamening the interaction? To further the
complexity, it is important to remember that shagedes between parent and child may also
have a large effect on the behaviors observed glamninteraction. Upon review of the relevant
literature, it seems that parent-child interactiars a result of some type of combination of
factors, with parents and children affecting onether to an observable degree, both

behaviorally and genetically.

Parents and children affecting one another inaular fashion can be further explained
through the transactional model of developmentis Todel, proposed by Arnold Sameroff,
explains that child and environment are both dyaentities which continuously affect one

another in a series of transactions (Sameroff, RO0Mbre specifically, the transactional model
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describes a bidirectional relationship that exi&sveen organism and environment, with each
having the ability to affect one another at allésnFurther, Sameroff explains that the source of
a child’s behavior can always be explained as dymof the transactions between themselves
(their phenotype), their external experience, &eda tyenotype (their biology). For the purposes
of this study, an important aspect of the childigisonment worth examining is the child’s
parents. Therefore, this model, although not lichiethe relationship between parent and child,
clearly demonstrates that child and parent biolegyvell as parent and child behavior, can be

examined as potential contributors to the qualitgarent-child interactions.

Parent-child interactions are clearly made up lafge number of variables. However,
what happens when one more variable is added, yatagtare experience? It has been shown
that daycare can negatively affect children witfficlilt temperaments (Crockenberg & Leerkes,
2005). It has also been shown that more time speddycare can negatively affect a mother’s
ability to buffer the stress that these childrepesience in daycare, thus worsening their
interactions (Ahnert & Lamb, 2003). It has jusebellustrated that during a parent-child
interaction, both parent and child can have arcetia one another and the interaction as a
whole (Kivij(lrvi et al., 2005; Webster-Stratton & Eyberg, 1982)though the quality of an
interaction between parent and a child with dificemperament who spends lots of time in
daycare may seem simple to predict based on #tlesk results, very few studies have actually
tested this hypothesis. The current study hopseslie this problem and begin to fill the gap in

the literature.

Although daycare experience and temperamentahVibmhexhibited by both parent and
child can affect interaction quality, genetics maisb be discussed. Temperament is a by-

product of both genes and environment, meaninggagtics need to be examined when
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investigating temperament and its role in affecpagent-child interactions. Even beyond its
effect on temperament, genetic make-up may plajeaim interactions as a whole, and is
therefore discussed further in subsequent sectiohs study used a twin sample, allowing for

investigations of both genetic and environmentédat$ on outcome variables.

Molecular Genetics and Interactions

Although specific genes were not examined in ttuslyg a few studies have found
specific genes that seem to play a role in diffeneteraction behaviors. For example, genetic
variations that affect thg-opioid receptor, which plays a role in the reigfament system
through the release of opioids during interactitnase been found to influence social behavior
with one’s parents in animal models (Copeland e28i11). More specifically, mice lacking the
OPRML1 receptor gene illustrate deficits in prefeeefor maternal cues and maternal-induced
ultrasonic vocalizations (Moles at al., 2004), wdees rhesus monkeys with a certain variation of
the OPRM1 gene show increased vocalization durargp@s of maternal separation and more
preference for the mother upon her return (Baal.e2008). In humans, a specific variant of the
u-opioid receptor has been found to correlate wiginér enjoyment and fewer arguments during
parent-child interactions, but only when parents aistory of mental, substance, or criminal
problems, suggesting a protective influence ofgdee variant (Copeland et al., 2011).
Additionally, DiLalla et al. (2009) examined chitdr with a specific allele of the dopamine
receptor gene (DRD4) in their interactions withitlparents. Parents whose children had this
allele were less sensitive during the interactwithh children’s genotype also interacting with
parent’s prior sensitivity to predict later extdiniag problems. Each of these studies illustrates
the potential contributions of specific genes teiactions between parents and children, and

although specific genes were not examined in theentistudy, these findings support the
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general examination of behavioral genetics viathe method when investigating parent-child

interactions.

Behavioral Genetics

Behavioral genetics is a field of study that exaasithe potential influence of genetics
and environment on a variety of different traitsl &ehaviors. The first and most basic way to
assess genetic influence is by comparing the egioresf a given trait between family members.
Given the knowledge that parents pass on 50% ofdgkeetic material to their offspring and
that siblings share 50% of their genes with eablemtesearchers can begin to estimate the
contribution of genes to the behavior or trait ttiaty are interested in by comparing family
members to one another. However, assessing fhgelieetic patterns poses some problems to
researchers because families not only share gmgsalso share their environment. Therefore,
it is difficult to determine whether it is genesemvironment that is contributing most to a given
trait. This problem can be dealt with through &eotmethod: adoption studies. These studies
allow for estimations of both genetic and environtatinfluences on behavior through the
examination of different relationships involvingthdopted individual. For example, adopted
children can be compared to their genetic parehts mo longer live with them. Any similarities
between biological parent and offspring can bebatted mostly to genetic contributions,
although prenatal environment may also play a réléditionally, adopted children can also be
compared to an unrelated individual that they niew With. In this method, since the
environment between the two is shared, any sirtiggrbetween them can be largely explained
by shared environment, with any differences po#digtdue to nonshared environment or

measurement error. The third method of asses&ngtg and environmental influence on traits
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or behaviors is the twin study, and because itiiged in the current study, it is explained

further in the subsequent section.

Twin Studies

There are two types of twins, monozygotic (MZ) aygotic (DZ), and knowledge of
the differences between them allows for understandf how twin studies can provide
information concerning genetic and environmentéilences on behavior. MZ twins derive
from one single zygote (egg) and are therefore tyaily identical. Moreover, for any trait that
is thought to have a strong genetic influence, lanity between MZ twins is thought to represent
this genetic influence (Plomin, DeFries, McClearicGuffin, 2008). On the other hand,
although DZ twins also develop at the same timey tlerive from separately fertilized eggs.
Consequently, these twins share only about 50%eof genetic material, like any other sibling
pair. Whereas MZ twins are virtually always thengasex, DZ twins are only the same sex in
50% of cases (Plomin et al., 2008). Twins sharesmsonilarities in environment, both prenatal
and postnatal, when compared to siblings. Sinaastghare the womb at the same time,
prenatal environment can usually be ruled out @endributor to any observed differences in
later traits or behavior, unlike with siblings. \ever, it is worth noting that MZ twins may
experience some differences in prenatal environwleh compared to DZ twins due to greater
prenatal competition caused by sharing the sameteyg the womb (Plomin et al., 2008).
Nevertheless, prenatal environments are more sifoitawins than they are for siblings.
Additionally, postnatal environments are also ngmailar for twins. This is mostly due to the
fact that twins will experience all events in thervironment at the same age as their co-twin,

unlike other siblings who are different ages.
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Twin Study Methodology

The knowledge of genetic similarity between twieisher MZ or DZ, allows researchers
to estimate heritability, a statistic of genetiteet size. More specifically, heritability is the
proportion of phenotypic variance that can be antedifor by genetic differences among
individuals (Plomin et al., 2008). It is worth ehgsizing that heritability is not the genetic
contribution to an individual phenotype; ratheiisithe genetic contribution to the variance of
phenotypes among individuals. Among a populatioindividuals, all traits and behaviors will
be a product of genes and environment. Howevigpadih both genes and environment
contribute to all traits and behaviors, differenaesong individuals can be explained by
differential contributions of genetics and envira@mhamong the population. In other words,
genes and environment contribute to each individifdrently, and heritability is a method to

determine the genetic role of the variance withm population (Plomin et al., 2008).

When examining different outcomes in twins, iingortant to understand what any
given trait is influenced by. First, a trait camdiue to additive or other types of genetic
influences. As has been discussed, knowledgeeddrtiount of shared genetic material between
twins comes from knowing the type of twins they, avéh MZ twins sharing nearly 100% of
their genetic material and DZ twins sharing rougidyf of their genes. The second contributor
to a given trait is shared environment. All shagadironmental influences between twins cause
twins to become more similar. On the other halne third contributor to a given trait is the
nonshared environment, which accounts for halhefiariance in family resemblance (Plomin
et al., 2008). All nonshared environmental infloes between twins are thought to contribute to

differences between twins. Therefore, it is assuthat similarities between twins are a result of
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both shared genetics and shared environment, whdiéarences between twins are a result of

nonshared environmental influences and nonshanegsg®lomin et al., 2008).

When examining environmental influence among twihe equal environments
assumption must be taken into account. This thieatesupposition explains that
environmentally caused similarity is roughly thengafor both MZ and DZ twins (Plomin et al.,
2008). In other words, MZ and DZ twins are assumodabth experience their shared
environments to the same extent. If this assumptiere violated due to MZ twins experiencing
more similar environments than DZ twins, estimatiegenetic influence would be inflated, but
only if these similar environments are correlateth\the psychological outcome of interest
(Plomin et al., 2008). Some studies suggest Haaktare indeed problems with the equal
environments assumption. For example, some rdsg@rbave found that MZ twins are treated
differently by parents, teachers, and peers, withtiins also more likely to play with the same
peers and dress alike (Richardson & Norgate, 20BB)wever, as previously mentioned,
researchers must be sure that the identified sleareidonment is relevant to the behaviors or
traits being studied, which is not always the cdsevertheless, other researchers question the
assumption because MZ twins may be more likelyhtwose more similar environments due to
their increased genetic similarity when compareBZawins (Eriksson, Rasmussen, &
Tynelius, 2006). In other words, their experienaesgenetically driven and thus differ from the
experiences of DZ twins. However, others have edghat since these differences are not
driven environmentally, this is not actually a atbn of the assumption (Eaves, Foley, &
Silberg, 2003). Despite these potential concdhesequal environments assumption has been

upheld in a number of twin studies (Derks, DolarB&msma, 2006; Cronck et al., 2002;
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Walker, Petrill, Spinath, & Plomin, 2004), althougdmaining aware of the potential concerns of

this assumption still holds importance when runrang twin study.

Although the current study did not examine thathbility of specific traits, the use of a
twin sample still offers many advantages. TheafddZ and DZ twins allows researchers to
examine both genetic and environmental effects warigty of different outcome variables. In
this case, considering genotype is especially itapbibecause temperament is largely
genetically based. Examining twin pairs allowsiforestigations into similarities and
differences in temperament between and within@et$éZ and DZ twins. At the same time,
observing how the environment (e.g. amount of dayeaperience) may differentially affect
MZ and DZ twins also can shed some light on howcdes and temperament may interact, and
in this case, how they may affect parent-childriatéons. This examination of genes and
environment in combination is known as gene-envirent correlation (rGE). There are three
types of gene-environment correlations (passivecative, and active) and all three refer to a
situation in which a person’s genotype and envireninbecome correlated (Franic, Middeldorp,
Dolan, Ligthart, & Boomsma, 2010). Active rGE neféo when a child inherits both their genes
and their environments from their parents, meattiagjtheir genes and environment are
correlated and cannot be easily disentangled wkami@ing the child’s phenotype. Evocative
rGE refers to when a child’s genetic makeup evalegtin environmental stimuli, resulting in
genes and environment being correlated. LasthiyeatGE results correlated genes and
environment when a child’s genetic makeup driveschild to seek out certain environmental
stimuli that are concordant with their genes. 8itgh the specific details of how these
mechanisms may be taking place in the daycarengetiil not be examined in the current study,

the possibility of rGE occurring will be examined.
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Summary

The current study examined child temperament, Spent in daycare, and parent-child
interactions among a sample of four- and five-ya@drtwins. First, the potential interactive
relationship between temperament and time speatyoare was explored by examining its
relationship with parent-reported behavior probler8econd, this relationship between
temperament and daycare was investigated in ral&digensitivity shown by parents during a
parent-child interaction, which serves as the migjous of the study. Next, the twin
methodology was added to analyses in order to exathe effects of genes and environment on
the constructs in the study. Parent-child inteoastwere examined among MZ twins only in
order to hold genes constant, allowing for othetdes, such as temperament, to be explored as
potential contributors to differential sensitiviéiilown to co-twins by parents. Temperamental
differences between MZ and DZ co-twins also wevestigated in relation to time spent in
daycare in order to determine whether daycareraote as a shared or nonshared environment,

as well as to test for potential gene-environmentetations for twins at daycare.

Specific Hypotheses

Hypothesis 1: Children with more difficult temperamt and who experience more daycare

would be rated as having more behavior problemgaognts.

Hypothesis 1a: Children rated as more temperantgistay and who also experience

more daycare would be rated as exhibiting morenateing problems.

Hypothesis 1b: Children rated as more temperanigraetive and impulsive and who

also experience more daycare would be rated abiérlgimore externalizing problems.
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Hypothesis 2: Children with greater risk from eitléficult temperament or increased daycare

experience would have less sensitive parents.

Hypothesis 2a: Children with more difficult temperent (temperamentally shy or

active/impulsive) would have parents who are lessisive during their interactions.

Hypothesis 2b: Children who experience more daysandd have parents who are less

sensitive during their interactions.

Hypothesis 2c: Beyond these main effects, childvea have both a difficult
temperament and more daycare experience wouldthaveast sensitive parents during

their interactions.

Hypothesis 3: This hypothesis examined parentaigeity among MZ twin pairs in order to
control for genetic effects. More specificallycampared parents who were concordant on
sensitivity across both twins to those who wereatidant on sensitivity. This hypothesis stated
that when parents treated their children more amyillconcordant on sensitivity), children
would be more temperamentally similar, whereas vains whose parents treated them
differently (discordant on sensitivity) would be redemperamentally different. One potential
explanation could be shared genes, so therefoyeMzltwins were considered for this
hypothesis. By holding genes constant, other piaiezontributors to parental sensitivity (i.e.,

temperament) could be explored.

Hypothesis 4: This hypothesis examined the effétime spent in daycare on temperamental
similarity or dissimilarity among twin pairs, as las the potential genetic influence on this

effect.
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Hypothesis 4a. Across all twin pairs, more timenépe daycare would correlate with

twin pairs being less alike temperamentally.

Hypothesis 4b. The correlation between daycaregemgeramental dissimilarity would
be significantly stronger for DZ pairs than for NdAirs, suggesting a genetic influence

on a child’s reaction to the daycare setting.
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CHAPTER 3

METHODS

Participants

Participants used in this study were previous@pents who had been tested for the
Southern lllinois Twins and Siblings Study (SITE8L.alla, 2002; DiLalla, Gheyara, & Bersted,
2013). Once families were contacted about theitodmal study and expressed interest in
participating, twins were brought in once everyntbaough age 5 and were given measures to
assess their social and cognitive developmenthofigh all participants in the study have
already previously been tested, testing for SITSS@going. Also, despite testing twins every
year up to age 5, this study only uses data fromstat 4 and 5 years old. The total possible
sample consisted of 151 families of twin pairs &mlet sets who were tested at both ages.
However, the Children’s Behavior Questionnaire, ohthe major measures used in this study,
was not administered until 2006, meaning that thgnty of these pairs were not administered

every measure needed for analyses.

Consequently, 60 families (57 twin pairs, 3 trigets) were available for analyses.
However, because each hypothesis required dataliffesent set of variables and a few families
were missing data, each hypothesis has its owhtblidifferent sample (see Table 1). Two
families from the original 60 were missing the CBahid therefore were not used in analyses of
hypothesis 1. One twin pair and one triplet paonf hypothesis 1 did not have parent-child
interaction data due to technical difficulties wilie camera at the time of testing, which explains
the two different samples between hypotheses Rankb avoid dependency of sample, one

twin was randomly selected from each twin or thiplair for these hypotheses. Hypotheses 3
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and 4 used both children from all pairs becausg tiézed the twin method. Hypothesis 4 had
one more MZ pair than hypothesis 3 because thatdmhnot have parent-child interaction data
due to technical difficulties with the camera ateiof testing. Prior to analyses, data were
checked for sex differences on internalizing betig\externalizing behavior, and parental

sensitivity. These results are presented in Cidpte

A power analysis was calculated using G*power [Hardfelder, Buchner, & Lang,
2009) to determine the appropriate sample sizeetetxldetect a relationship between variables
for each hypothesis. Estimates of small, mediumd,large effect sizes were obtained for all
hypotheses because exact effect sizes were natesgpieom the literature. Results are also
shown in Table 1. Overall, only large effect sinege able to be detected given the current

samples for each hypothesis

Measures

Demographic Questionnaire

All families were administered a demographic questaire (see Appendix A) assessing
background information such as race, family stngtparental age, parental education level, and
parental occupation. An overall socioeconomiaustdSES) score was created from information
collected through the demographic questionnairaug@raging maternal and paternal education,
maternal and paternal occupation, and family incoMaternal and paternal education was
rated on a 7-point scale (1 = some high schoolgir chool degree; 3 = some college; 5 =
college degree; 7 = advanced training beyond celtlggree). Maternal and paternal
occupations were rated via the Hollingshead index ¢nskilled labor, to 7 = high level

professional; Bonjean, Hill, & McLemore, 1967). dtly, family income was rated on a 12-point
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scale (1 = less than $5,000, to 12 = greater tb&0H0). Descriptives of these variables within

the study’s sample can be seen in Table 2.

Children’s Behavior Questionnaire (CBQ)

The Children’s Behavior Questionnaire (CBQ); Rothbetral., 1994; Rothbart, et al.,
2001) is a standardized caregiver report measurengierament designed for early to middle
childhood, specifically for children 3 to 7 yeatd.oParents complete the CBQ for SITSS when
children are 4 years old. The CBQ consists ofilé&fs that describe a wide range of child
emotion and behavior. Parents were asked tohatedhild according to each item during the
past 6 months on a scale ranging from 1 (extremneigue of your child) to 7 (extremely true of
your child), with an additional Not Applicable resyse also available (Putnam & Rothbart,
2006). Examinations of the CBQ (Rothbart et 0D have shown that it illustrates adequate
internal consistency (Cronbach’s alpha range fiéfnto .92, mean of.73 for 4- and 5-year-olds),
stability across timer (mean of .65 for mothers and .63 for fathers acsoates for ages 5 to 7),
as well as convergent validity between parentsifige from .28 to .79, mean agreement of .51
across all scales) and from laboratory observatidtemperament in infants that accurately map
onto CBQ scales at age 7. Within the entire SI$&8ple at age 4, Cronbach’s reliability alphas
range from .55 to .89, mean of .70. Individuafeténces are assessed on 15 primary
temperament characteristics: Positive Anticipa#g@proach, Smiling/Laughter, High Intensity
Pleasure, Activity Level, Impulsivity, Shyness, Eosnfort, Fear, Anger/Frustration, Sadness,
Reactivity/Soothability, Inhibitory Control, Atteimnal Focusing, Low Intensity Pleasure, and
Perceptual Sensitivity. Although the CBQ was nedigned with a larger factor structure in
mind, a three factor structure has become reliapparent: Extraversion (Surgency), Negative

Affectivity, and Effortful Control (Putham & Rothba2006). Extraversion (Surgency) is
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characterized by high scores on the Impulsivitygtintensity Pleasure, Positive Anticipation,
Smiling/Laughter, and Activity Level scales and &vecores on Shyness. Although not
examined in the current study, this factor showexjadte reliability within the entire SITSS
sample with a Cronbach’s alpha of .72. Negativieetivity is made up of high scores on the
Sadness, Fear, Anger/Frustration, and Discomfatescas well as lower scores on
Reactivity/Soothability. This factor also has a@ach’s alpha of .72, showing adequate
reliability within the SITSS sample. The final tag Effortful Control, is characterized by high
scores on the Inhibitory Control, Attentional Foogs Low Intensity Pleasure, and Perceptual
Sensitivity scales. This factor shows moderatalpdity within the SITSS sample, with a
Cronbach’s alpha of .64. These second-order faetabilities, along with the reliabilities of

the first-order CBQ factors, can be seen in Table 3

Although a few of this study’s hypotheses refeat@ifficult” temperament, Rothbart
argues against this label (Rothbart, 1982). Thimainly due to the fact that certain behaviors
may be appropriate in some situations and not sth&dditionally, there are costs and benefits
to having any temperamental characteristic, ndtqunes deemed as “difficult,” so labeling
children as such may imply that they are at rigsdditer problems when they actually may not
be. However, “difficult temperament” has been uedughout this proposal, both for
simplicity’s sake and because the majority of otiesearchers have used it (e.g., McDevitt &
Carey, 1978). For the current study, difficult fmrament refers to children who are rated
highly on shyness or activity and impulsivity. Upeview of the various studies cited in this
proposal, the use of these characteristics seagitalpas the majority of the studies refer to
these characteristics in some form when usingeim tdifficult temperament.” For example,

difficult temperament has been used to describe pelf-control or impulsivity (Dettling et al.,
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2000), shyness (Dettling et al., 1999), high attifCrockenberg & Leerkes, 2005), and

fearfulness, a characteristic similar to shynesat@Mura et al., 2003).

Although two major temperament patterns (activelitappe and shy) were hypothesized,
temperament was additionally conceptualized inuplmoof other ways in order to more fully
explore the potential relationship between temperdrand daycare, as suggested by Phillips et
al. (2011). Both of the original temperament viallea were explored prior to analysis via
bivariate correlations between all of the CBQ Malea, a factor analysis of a subsample of CBQ
variables, and Cronbach’s alpha analyses. Theipehcomponents factor analysis included 8
CBQ variables thought to represent temperamentsribg correspond with internalizing
problems (shyness, sadness, reactivity, disconféat) and externalizing problems (high
activity, impulsivity, high intensity). Bartlettest of Sphericity was significanf (28) =
145.94p < .01. Results indicated that all eight CBQ Malea had communalities greater than
.3, confirming that each shared some common vagiariih the other included variables. Two
factors with eigenvalues greater than 1 were etddaihat together accounted for 58.35% of the
variance in the sample used for hypotheses 1 arich8.first factor was the factor thought to
correspond with internalizing, and the second Wwasight to correspond with externalizing (see

Table 4). Both factors are explained in more déiiow.

Activity and impulsivity, the items making up thiest proposed temperament variable,
were first explored. Examination of the factor lgees revealed that after varimax rotation,
factor loadings of activity level (.82), impulsiyi{.81), and high intensity (.72) all combined to
create the second factor that uniquely accounte84e15% of the variance. Moreover, these
three variables were found to be adequately raialith a Cronbach’s alpha of .73. Therefore,

the original temperament variable (activity and ulsprvity) was modified to include high
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intensity as well, resulting in a variable composéthe sum of a child’s score on activity level,
high intensity, and impulsivity. This temperameamposite variable was thought to correspond
with possible externalizing problems, was normdiktributed, and is referred to in further

analyses as “energy level.”

Similarly, shyness, the other proposed temperacmrtruct, also was explored.
Although shyness alone was still used as hypotbdsizvo additional temperament variables
thought to also represent a temperament that magspond with internalizing problems were
created. Factor loadings from the principal congmas factor analysis revealed that after
varimax rotation, sadness (.80), discomfort (.7@activity (-.71), and fear (.61) were the four
highest items that combined to create the firdiofaciniquely accounting for 33.9% of the
variance in the sample. Further, after reversgagtivity scores, this factor was found to be
moderately reliable, with a Cronbach’s alpha of .6Bherefore, a composite variable was
created by summing scores on sadness, discondgadtivity/soothability (reversed), and fear
and was thought to represent depressed mood cgtgngossibly corresponding with
internalizing behaviors. This variable was norydiktributed and referred to in further

analyses as “depressed/anxious.”

A correlation analysis prior to running the facémalysis showed that shyness and
impulsivity were highly correlated(59) = -.60,p <.001, much more so than the other
temperament items, which all had correlation caedfits in the .3 range or lower. Also,
although shyness was the fifth highest item to loaid factor 1 in the factor analysis (.59),
impulsivity did not load highly (-.23). Moreoveas previously mentioned, the first factor seems
to represent a temperament that is more relatddpgoessed mood and anxiety. Shyness, on the

other hand, does not seem to fit with this factaraeptually. Rather, its relationship with
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impulsivity makes more sense, perhaps represeatingre behaviorally inhibited form of
temperament, as opposed to the more “pathologordibutward” expression of temperament
captured in the first factor. For instance, claldcharacterized by the first factor seem to be
more likely to react with negative affect to newumicomfortable situations, whereas children
who are shy and not impulsive may simply avoidditeation quietly. Therefore, these two
variables were combined by reversing impulsivitgres and summing them with shyness scores
to create an additional, but conceptually distipost-hoctemperament variable also thought to
correspond with internalizing behavior. This faci@s found to be reliable with a Cronbach’s

alpha of .75, was normally distributed, and wasluedurther analyses as “reticence.”

Child Behavior Checklist (CBCL)

The CBCL (Achenbach & Rescorla, 2001) is a standaddcaregiver report measure of
child behaviors and emotional problems for childoetween ages 6 and 18 years. Parents fill
out the CBCL for SITSS when children are five yaalcs Parents are asked to rate their child
according to 113 items with a 0 (never true), Ir(sbmes true), or a 2 (often true) during the
past 6 months. Taken together, these items mal8esupscales, including withdrawal problems,
somatic complaints, anxious/depressed, social pnad)l thought problems, attention problems,
delinquent behavior, and aggressive behavior. Hxatmons of the CBCL (Achenbach &
Rescorla, 2001) have shown that these scales dématenisigh test-retest reliability (r's range
from .95 to 1.00), high inter-rater reliability ¢rrange from .93 to .96), and adequate internal
consistency (Cronbach’s alpha range from .78 tp .garthermore, the CBCL has demonstrated
adequate content and criterion validity (items dismate between demographically similar
referred and nonreferred childrgns .01; (Achenbach & Rescorla, 2001), as well senst

construct validity through predictions of long-tecmtcomes and similar results in other
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measures. In addition to these subscales, twehigitder scales (Internalizing Problems and
Externalizing Problems) also exist and were utilizethe study (Achenbach & Rescorla, 2001).
The internalizing scale demonstrates high tesstegdiability ¢ = .91) and excellent internal
consistency (Cronbach’s alpha = .90). The extezingl scale also demonstrates both high test-
retest reliability ( = .92) and excellent internal consistency (Crohtmalpha = .94). Within the
SITSS sample, the internalizing scale has a Crdribatpha of .78 and the externalizing scale

has an alpha of .89.

Daycare History Questionnaire

Parents also were asked to fill out a Daycare IHidtmrm (DiLalla, 1998; see Appendix
A) that provides information concerning the childaycare history since birth. Parents were
asked to indicate what type of daycare their tviniag been in or were currently enrolled in (e.qg.,
center-based, in-home), for how long and at whasalgey had been attending, and for how
many hours per week they were attending. The tgpeare that were considered as “daycare
experience” for this study were any type of outaofme setting (prekindergarten, informal
church daycare, and licensed daycare). Responsisésdorm were aggregated to create a Total
Months of Daycare variable that reflects the nundfenonths that a child has been in daycare
up until age 5. This variable was used in all gyseg that reference time spent in daycare. This

form was filled out when twins within the sampledhr@ached age 5.

Zygosity Assessment

Zygosity was determined in two ways, through bucedll collection and parent and rater
report (see Appendix A). The majority of the catreample has had buccal cells collected.

This collection occurred three times during testimgfore the twins began testing, after one twin

46



was finished, and once more when both twins hadifed. Before collection, parents were
given information on the purpose of collecting genmaterial, the potential risks and benefits,
and our confidentiality process. Samples weresctéld by swabbing the inside of both cheeks
for 20 seconds on all three occasions. Once tlty stas complete, these samples were labeled

and immediately frozen until they were able to balgzed.

Zygosity also was assessed through parent ands$agtant ratings of certain
characteristics of each twin pair based on a qu@sdire by Nicholas and Bilbro (1966). The
parent form was included in the packet of questinas that parents complete before the study,
whereas the lab assistant form was filled out dutime testing session. Both forms include
characteristics of each twin such as hair coloreyeldcolor and are scored on a scale from 1
(very similar) to 5 (not at all similar). Furthgrarent forms include a question about whether or
not the twins are ever mistaken by relatives, abhdalssistant forms ask if they get the twins
mixed up at all during the testing session. A zjtyoscore of either monozygotic (MZ) or
dizygotic (DZ) was given based on the scores gfeell characteristics. The first level of
scoring focuses on hair color, hair curliness, eyl color; if distinctively different, the twin pai
would be categorized as DZ. If there were no sliffarences and it is reported that the twins
are repeatedly mistaken by parents or relativesjamscore would be given at the first level.
Subsequent scoring levels that examine more sdiftégences in hair and eye color and
whether or not twins are mistaken by close friemdacquaintances are available if zygosity
cannot be determined after the first level. Fd §@me-sex twin pairs within the SITSS with
both buccal cell and zygosity form information, rénés a 94% accuracy match between the two

measures.
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Parent-Child Interaction

At the end of the testing session, one parent wisdato bring both children into the
testing room to be videotaped during a ten-minudelic parent-child interaction. Parents were
given a puzzle task dependent on the twins’ ageapwith. After the interaction was complete,
the recording was later watched and coded for aoeumf different behaviors exhibited by both
parent and child in dyads, not as one triad. Pphi€edure was completed by trained
undergraduate raters who must attain 70% or betierrater reliabilities before they are
allowed to code. There are currently 3 trainecpichild interaction coders. Each coder only
codes one twin from each pair, in order to proéginst coding biases that would make twins
seem more similar than they actually are. Duriogjreg, the rater gives the parent and child an
individual score on each measure every minutea fiotal of ten scores on each measure. The
scores are then combined to form an overall scothat measure. Two sets of overall scores
were created, one for each parent-child dyad.th@purposes of the current study, the parental
sensitivity rating was used. A score of one isgiif the parent appears to be sensitive to the
child’s requests or emotions, is responsive tccthilel’s attempts to engage the parent, is
attentive to the child’s mood, or allows the chiddvork on the task uninterrupted, as long as
the parent is not ignoring the child. A scorewbts given if the parent exhibits some
sensitivity to the child’s feelings and emotionsl aows variable or delayed responses to the
child’s attempts to engage the parent. A scotevofis also given if the parent attempts to try to
make the child do something that they do not wamla. A score of three is given if the parent
shows little sensitivity or responsiveness to thidg giving little support or response to the

child’s emotions, feelings, and behavior. A samiréour is given if the parent completely lacks
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sensitivity and responsiveness to the child, fgilim read the child’s cues and respond

appropriately to the child’s feelings, emotionsd &ehavior.

Procedure

Twins are recruited for the SITSS via flyers, 81@SS website, participating families’
referrals, and through letters sent in the mailedicths are announced in the local paper. Once
a family has indicated interest in the study, ptra@ne contacted in order to schedule a testing
session at the SITSS laboratory on the Southenoil University campus. Testing sessions are
scheduled around the twins’ birthdays, with youngeldren coming in within a week of their
birthdays and older children coming in within themth. Once scheduled, a packet of
guestionnaires assessing child temperament, zygdfssame-sex twins), demographic and
family information, home environment, and daycarferimation is mailed to the family.

Specific contents of the mailing packets are depehdn the age of the twins, differing slightly
from year to year. These questionnaires are cdeipley a parent before their visit to the lab

and are collected upon arrival.

Before testing, all families are given informatiom the purpose of the study, any
potential risks and benefits, and confidentiali@nce consent to participate is given, twins are
able to begin the testing process. To begin tgstine twin is brought into a separate testing
room with a graduate student tester. The roormigte except for a small table and two chairs.
The tester then engages the twin in a number tdrdifit tasks meant to assess both social and
cognitive development. Specific tasks are depenolethe twin’s age at testing. This
procedure is completed with the second twin as.wetlllowing the completion of these tasks by

both twins, the parent present at the study is #sed to engage in a 10-minute parent-child
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interaction with both twins at the same time. Tihtgeraction is filmed and takes place in the
same testing room as the graduate student testingonclusion of the study, children are given
toys for their birthdays and families are thankedtheir time. All questionnaires are then

entered into a database and locked in laboratling ftabinets.

50



CHAPTER 4

RESULTS

All data were double-entered by undergraduatesi@sts in the lab and cleaned prior to
analyses. Each variable also was analyzed formséssvprior to analyses. When
transformations were necessary, all variables Westesquare rooted. If still skewed, the natural
log and square of each variable was taken andseste©f the CBQ variables that were used,
only two required transformations (Low IntensityR&rceptual Sensitivity). Both were square
rooted and were no longer skewed. All CBCL vaeahbhere positively skewed. The two
variables of interest, internalizing and externatizproblems, were transformed and no longer
skewed: the natural log was taken for internalizingblems and the square root was taken for
externalizing problems. The majority of the dagceariables were positively skewed. A square
root transformation was performed on total monthsud of home care and resulted in positive
skew, but to a lesser extent. Therefore, its sjt@ot was used for analyses, as all other
transformations resulted in greater skewness. khaion of the out-of-home care variable
revealed that 25 families predominantly used celpésed licensed daycares, 25 families
predominantly utilized prekindergarten, and founiiges used informal church care. However,
many families utilized two types of out-of homeedive families placed their children in both
informal church care and licensed daycares, whe@damilies used licensed daycares as well

as prekindergarten.

The only parent-child interaction variable of irgstrwas parental sensitivity. Due to its
non-normal distribution and minimal variability etlequal-area method of transforming a set of
scores into a more normal distribution was useafder to categorize the variable (Darlington,

1997). To do this, twins were placed into oneiwd groups depending on the sensitivity shown
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by their parent during the interaction. The cuddiir each group were determined by examining
a frequency table of the parental sensitivity @ga If their parent received a score of 1 (most
sensitive), they were placed in group 1 (20%)palfents were rated as greater than 1 but less
than or equal to 1.2, twins were placed in grop221%). Twins with parents rated as greater
than 1.2 but less than 1.5 were put into group03x®), greater than or equal to 1.5 but less than
1.7 were placed in group 4 (14.4%), and greater tnaequal to 1.7 (1.7-3.6, least sensitive)
were categorized under group 5 (20%). The reguiinoup variable for parental sensitivity was
normally distributed and used for analyses. Desigas of all of the variables used in the

current study can be seen in Table 5, and bivaciateelations between all variables from the

original sample can be seen in Table 6.

Prior to analysis, potential sex effects on insdiming behavior, externalizing behavior,
and parental sensitivity were explored. A one-WBNOVA revealed no sex differences on
internalizing or externalizing behavior within tekample, Wilks’A = .930,F(2, 51) = 1.93p =
.156. An independent sampletest also revealed no sex differences on parsataitivity,

t(52) = -.27p = .787. Therefore, sex was not included in anthefregressions for hypotheses 1

and 2.

Main Hypotheses

Hypothesis 1

Hypothesis 1 stated that children with more difficamperament and who experience
more daycare would be rated as having more behpxidems by parents. More specifically, it
was hypothesized that children rated as more teanpantally shy and who experience more

daycare would be rated as exhibiting more interivadi problems, whereas children rated as
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more temperamentally active and impulsive and wtpegence more daycare would be rated as
exhibiting more externalizing problems. These bypetheses were tested via two separate
linear regression models. For the first, shynessraimber of months of daycare experience
were included in the first block as independentaldes to predict internalizing problems on the
CBCL. Shyness and daycare months were both medered. For the second block, an
interaction term was created by multiplying shyressd number of months of daycare
experience. The centered versions of these vasabére used to avoid multicollinearity in this
and all subsequent interactions (Aiken & West, 19%Results indicated that neither shyness,
t(56) = 1.83p = .072, nor daycarg(56) = -.66,p = .510, was predictive of internalizing
problems. Moreover, the interaction between shyaesl total months of daycare also did not

predict internalizing problemg56) = 1.36p = .179, thus rejecting hypothesis 1a (see Table 7).

For the second part of hypothesis 1, energy leaal\ty level/impulsivity/high
intensity) and number of months of daycare expegdboth centered) were included as
independent variables in the first step to preelktérnalizing behavior on the CBCL. As was the
case with hypothesis 1a, an interaction term weated by multiplying these variables together
and was added in the second step. Neither enevgl;t(56) = 1.94p = .057, nor daycaré&(56)
=.00,p = 1.0, was predictive of externalizing problemsowsgver, their interaction was
significantly predictive of externalizing problent€6) = -2.11p = .040 (see Table 8).
However, contrary to hypothesis 1b, highly eneretiildren with the most daycare experience
did not exhibit the most externalizing behavioRather, highly energetic children with little to
no daycare experience exhibited significantly mexternalizing behaviors when compared to
highly energetic children who only experienced satagcare. Highly energetic children who

experienced high amounts of daycare did not shownaistent pattern of externalizing behavior,
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with some rated as exhibiting high amounts andrsths exhibiting low amounts, and thus did
not differ on externalizing from these other graupsstly, children who were not highly

energetic did not differ on externalizing baseddagcare experience (see Figure 1).

Hypothesis 1 Post-hoc For hypothesis 1, the twmost-hoctemperament composite
variables (depressed/anxious and reticence) weessed in relation with daycare on behavior
problems via one linear regression analysis. Tiselilock included the two temperament
composites and total months of daycare (all meareced). Results revealed that
depressed/anxious (sadness, reactivity reversad,discomfort) was significantly predictive of
internalizing problemg(56) = 2.60p = .012. However, reticence (shyness, impulsivity
reversed){(56) = .38,p =.702, and daycare month&6) = -.80,p = .430, were not predictive of
internalizing problems. The interaction terms wadeed one at a time due to low power. In the
second block, the interaction between the centeseslons of depressed/anxious and daycare
was added. Then, this was removed and the otteaation between reticence and daycare was
added. The interaction between depressed/anxialidaycare months was not significantly
predictive of internalizing problemg56) = .63,p = .530. The interaction between reticence and
daycare months also was not significa(i6) = 1.90p = .063. Results of both regressions can

be seen in Table 9.

The relationships between the 2 CBQ factors, Negaiifect and Effortful Control, and
behavior problems also were examined via lineareissgon analysis. Two analyses were run
(one predicting to internalizing behavior, one peadg to externalizing), all of which included
both factors and months of daycare in the firstbl@ll mean-centered). The interaction
between the centered versions of Negative Affedtdaycare was added in step two of both

analyses, and then removed and replaced with teestion between Effortful Control and
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daycare. Negative Affect was significantly pretietof internalizing behaviot(56) = 3.19p =
.002; however, Effortful Controt(56) = .76 p = .450, and daycare month&6) =-.81p =
421, were not (see Table 10). The interactiomadsen Negative Affect and daycatih6) =
.21,p = .836, and Effortful Control and daycat@6) = 1.58p = .120, also were not
significantly predictive of internalizing behavioNegative Affect and Effortful Control also
were explored in relation to externalizing behavi(gee Table 11). Neither Negative Affect,
t(56) = .95,p = .344, Effortful Control{(56) = -.28,p = .779, nor daycar&(56) = -.13,p = .895,
were predictive of externalizing problems. Simiathe interaction between Negative Affect
and daycare(56) = 47,p = .638, and between Effortful Control and daycg&g) = 1.90p =

.063, both were non-significant.

Hypothesis 2

Hypothesis 2 stated that children with greater fiskn either difficult temperament or
increased daycare experience would have less isensarents during parent-child interactions.
More specifically, two main effects and one int¢i@t were tested. First, it was hypothesized
that children with more difficult temperament, dserved via shyness or high activity and
impulsivity, would have less sensitive parentscddel, it was hypothesized that children who
experience more daycare would also have less sengérents. Lastly, an interaction was
expected to emerge, with children who had botHfecdit temperament and more daycare
experience experiencing the least sensitive packemisg parent-child interactions. These

hypotheses were tested through linear regressialysas.

Shyness, energy level, and number of months ofatayexperience (all mean-centered)

were entered in step 1 in order to test the mdacts of these variables on parental sensitivity.
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However, a regression with four predictors laclespbwer to detect a large effect (three
participants short), so separate regressions tir eariable were run. Results of both
regressions (shyness and energy level) were colmparmathe combined regression, so the
results from the combined regression are presdrgezl The second block included the
interaction terms to predict to parental sensiiviEirst, the interaction between the centered
versions of shyness and daycare was added, anddseébs was replaced with the interaction
between energy level and daycare. Results (sde Iabindicated that shyne$g4) = -1.47,

p =.147, energy levet(54) = 1.03p = .310, and daycargb4) = .41 ,p = .687, did not
significantly predict parental sensitivity, meanithgt hypotheses 2a and 2b were rejected.
Moreover, the interaction between energy level daytare also was not significat(§4) =

1.60,p = .115, meaning that hypothesis 2c was rejectedHibdren who are highly active,
impulsive, and intensely reactive. In contrase, ititeraction between shyness and daycare was
significant,t(54) = -2.11p = .040. However, contrary to hypothesis 2c, higily children who
experienced more daycare did not have parents vene Mess sensitive. In fact, the opposite
seems to be true. Children rated highly on shyaedswvho experienced the most daycare had
parents who were significantly more sensitive wbempared to children who were rated low on
shyness and experienced the most daycare. Theeenwdalifferences in parental sensitivity for

children who experienced less daycare, regardietbeiv level of shyness (see Figure 2).

Hypothesis 2 Post-hoc.The two internalizing temperament composite vaaaihat
were created and assespedt-hocfor hypothesis 1 also were assessed in relatidmeto
outcome variable for hypothesis 2. Both variabese mean-centered and included in the first
block of the regression analysis, with interactibesveen them and daycare created and

separately added to the second block. Resultedteti (see Table 13) that depressed/anxious
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temperament(54) = -.17,p = .869, and daycarg54) = .40,p = .688, were not significantly
predictive of parental sensitivity. However, retice was significant(54) = -2.09p = .042.
Interestingly, the interaction between depresseddas and daycaré&(54) = 2.90p = .005, and
the interaction between reticence and daydésé) = -2.21p = .031, were both significantly
predictive of parental sensitivity; however, exaations of each graph revealed drastically
different results. Children who experienced theshdaycare and high levels of
depressed/anxious temperament had parents whosigarBcantly less sensitive when
compared to children with high levels of depresaexibus temperament who experienced less
daycare. Moreover, those children rated highestepressed/anxious temperament and who
experienced the most daycare also had the leastiserparents when compared to children
with the most daycare but who had less depressddiemtemperament (see Figure 3). When
examining reticence, for children with little dayeaxperience, levels of reticence did not seem
to affect parental sensitivity. However, childrated highly on reticence and who experienced
the most daycare had theostsensitive parents when compared to children whespced this

amount of daycare but were rated lower on reticésee Figure 4).

The relationships between the 2 CBQ factors andnpal sensitivity also were explored
via regression analysis. Results are shown inelahland indicated that Negative Affei¢g4)
=-1.20,p = .238, Effortful Control{(54) = .77 p = .442, and daycargs4) = .23p = .822, all
were not predictive of parental sensitivity. Altlgh the interaction between Effortful Control
and daycare was not significat(§4) = .00,p = .998, the interaction between Negative Affect
and daycare was significantly predictive of pareséasitivity,t(54) = 2.02p = .048. Children
with high amounts of Negative Affect and who expeded the most daycare had parents who

were significantly less sensitive than parentshiidcen with high levels of Negative Affect but
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lower amounts of daycare. These children alscthadeast sensitive parents when compared to
all children rated lower on Negative Affect, redass of their levels of daycare experience.
There was no difference in parental sensitivity agichildren rated lower on Negative Affect

across all levels of daycare experience (see Figure

Hypothesis 3

Hypothesis 3 only examined MZ twins in order to ttohfor shared genetics. In other
words, since MZ twins share 100% of their genlas, iypothesis was able to examine aspects
of temperament that are influenced by non-genatitofs when exploring possible reasons why
parents show differential amounts of sensitivitytteir children during an interaction. This
hypothesis stated that twin pairs whose parente w@ncordant on sensitivity (showed the same
amount to both twins) would be more similar tempegatally, whereas twin pairs whose parents
were discordant on sensitivity (showed differenbants of sensitivity to each twin) would be
more temperamentally different from one anotherorder to test this hypothesis, two groups of
twin pairs were created based on parental sengitifihese groups were created from the five
parental sensitivity groups (1-5) that were credtedhypothesis 2. One group was characterized
by parents who were concordant on sensitivity tih bwins (both twins were in the same
sensitivity group), whereas the other group wasengmof twin pairs who experienced
differential amounts of sensitivity (twins weredifferent sensitivity groups). Six temperament
difference variables were then created for every pair by finding the difference in the
temperament variables (shyness, energy level, gegdéanxious, reticence, Negative Affect,
Effortful Control) between Twin 1 and Twin 2. Umfonately, the sensitivity groups that were
created were not equal (4 pairs in the same sehgsigroup, 15 pairs in the different sensitivity

group). For this reason, twins were regroupeddiffarent way by conceptualizing “same
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sensitivity” as being within 1 group of one anotfiez., twin 1 with a score of “1” and twin 2
with a score of “2” would be categorized as sanmesisigity). However, this resulted in a
similarly unequal split between groups (14 andI'herefore, the use oftaest was no longer

appropriate to analyze hypothesis 3.

Instead, a sensitivity difference variable was t@édetween Twin 1 and Twin 2 of each
pair by subtracting Twin 2’s original score (1-8)rh Twin 1's score. Then, bivariate
correlations were run between this variable andgsthéemperament difference variables. Twin
2 was always subtracted from Twin 1, both for graperament difference and sensitivity
difference variable, in order to make sure thatdinection of effect was the same across all
correlations. Results (see Table 15) indicatetttiedifference between Twin 1 and Twin 2 on
Effortful Control was significantly correlated withe difference in sensitivity shown to Twin 1
versus Twin 2r(17) = .73,p < .01. More specifically, when twins were moréetient on
Effortful Control when compared to one another,tthim with higher levels of Effortful Control
received less sensitivity from their parents thairtco-twin. However, none of the other
temperament difference variables were significaotigrelated with the sensitivity difference

variable. Thus, hypothesis 3 was partially supgubrt

Hypothesis 4

Hypothesis 4 included all twin pairs and stated thare would be a significant
correlation between time spent in daycare and teanpental dissimilarity between co-twins. In
other words, it was expected that more time spedaycare would be related to twin pairs being
less alike, with daycare acting as a sourcecoisharecenvironment. Because the analyses

looked at temperament difference scores betweersfutiwas expected that a positive
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correlation would emerge between more time spedaytare and temperamental difference
scores (hypothesis 4a). In addition, the corretabietween daycare experience and
temperamental dissimilarity was expected to beifsogmtly stronger for DZ pairs than for MZ

pairs (hypothesis 4b).

For Hypothesis 4a, a correlation was run betweenban of months of daycare
experience (which is the same for co-twins) andatbeolute value of the six temperament
difference variables for all twin pairs. Among &illin pairs, none of the six correlations were

statistically significant. Therefore, hypotheseéswas not supported (see Table 16).

To test Hypothesis 4b, the same correlations werdar MZ and DZ twins separately
(see Table 17). Once the 12 correlations (siMdrand six for DZ) were computed, all MZ and
DZ correlations for each temperament variable werapared with one another using a Fisher’s
r-> z transformation (Fisher, 1915) to test for siguaift differences. Results indicated that for
MZ pairs, none of the six correlations were sigrafit. In contrast, in addition to all six
correlations for DZ pairs being in the hypothesidedction (positive), the correlation between
number of months of daycare and the differenceepressed/anxious temperament was
significant,r(44) = .33p =.024. The correlation between number of moofidaycare and the
difference in Negative Affect also was significarfd4) = .35p = .016. Fisher's®z
transformations indicated that the two significB&t correlations (depressed/anxious and
Negative Affect) were significantly different frothe corresponding MZ correlations using a

one-tailed test, thus supporting hypothesis 4ltHese temperament variables.
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CHAPTER 5
DISCUSSION

The present study had two major goals. The fiest W explore the potential effects that
time spent in daycare may have on children withexbificult temperaments, both on parent-
rated behavior problems as well as on sensitiviops to them by their parents during an
interaction. The second goal was to utilize twigtinodology in order to further explore parental
sensitivity and time spent in daycare. More spetlify, sensitivity shown to MZ twin pairs was
examined in order to investigate whether or notpgeramental differences between the twins
had any influence on the amount of sensitivity shéavthem. By only examining MZ twins,
any potential genetic influences on sensitivity evable to be controlled for. In addition, time
spent in daycare for MZ and DZ twin pairs was exgediin order to see whether or not it had an
impact on the temperamental dissimilarity betweaitvmans. More specifically, this analysis
allowed exploration into whether daycare acted nagresharedenvironment ornonshared
environment for twins, as well as whether or not 84l DZ twins’ genetic makeup was related

to their environment in any way (testing rGE).

Results supported the hypotheses that there deedsome interactive relationships
occurring between child temperament and daycagganem behaviors and parental sensitivity,
as well as temperamental effects related to pdrseatsitivity and time spent in daycare.
However, before further explanation of these effeittmust be noted that the study’s small
sample size is a major limitation to this interptein. Moreover, when exploring the
interactions, splitting variables into groups id@er to try to find the effect resulted in some very
small groups for a few of the variables. Thud)aligh the effects found are interesting and

worth examining, they should be replicated in otdezonfirm their validity.
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Daycare and Temperament Effects on Child Behaviors

Although there was not an interactive relationgiepveen shyness and daycare on
internalizing behaviors, an interactive relatiopstlid exist between energy level and daycare on
externalizing behaviors. However, the relationghgt emerged was not as hypothesized. More
specifically, children rated as highly active, imgely reactive, and highly impulsive and who
experienced theeastamount of daycare exhibited the most externalib@lgaviors. The amount
of daycare did not seem to matter in predictingelizing behavior for children who were not
rated highly on energy level. Therefore, it seéimas the most active children may benefit from
time spent in daycare, as opposed to being nefatffected by it, as was hypothesized.
Perhaps these children need the daycare envirortmbéetactive and interact with other
children, and when they are able to do so, theg hess energy at home and as a result are rated
as less externalizing by their parents. On therdtland, perhaps highly active children who are
not in daycare are more likely to be rated as eglezing simply because they are spending more
time with their parents, who are rating them. Ho&reit also could be the case that the current
study simply missed the true effect of daycare litden with this form of difficult
temperament. Schipper, Tavecchio, van ljzendard,Van Zeijl (2004) also did not find a
relationship between difficult temperament and ekzing behaviors for children with
increased daycare experience, and noted thatdbld be because their measure of difficult
temperament did not include an item assessingaesis to control, an item that Rothbart and
Bates (1998) found to be an important link to exaéizing. The current study’s
conceptualization of this form of difficult tempenant also did not include an item related to
resistance to control, instead focusing on actiatel, which may explain the lack of

relationship with externalizing behaviors. Overallabsence of a problem with this study’s
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measurement of this temperamental style, it sebatsighly active children may benefit from

the opportunity to interact with other children agend energy in the daycare setting.

Thus, of the two hypothesized “difficult” temperams the more active form (energy
level) may interact with daycare to influence clokehaviors, whereas the more inhibited form
(shyness) may not. This was further supportechbydct that depressed/anxious temperament
and reticence, both characterized as more inhilitetthought to represent temperaments likely
to be related to internalizing behaviors, alsorthtlinteract with daycare to predict child
behavior. Degnan and Fox (2007) reviewed thedlitee and found that daycare has been linked
with less inhibition in infants and toddlers in sestudies; however, other studies have not
found this link. Other studies cited in this papave illustrated the negative implications of
daycare on children who are anxious (Coplan, FindiaSchneider, 2010). Therefore, Degnan
and Fox explain that more work is needed on tHecgfas its complexity may be due to specific
environmental factors that vary across daycareateainteracting with child temperament. The
current study did not assess the potential tempantaheffects of daycare (e.g. daycare causing
more or less inhibition in children); however, itl@xamine internalizing as an outcome, for

which no link was found with time spent in daycare.

Daycare and Temperament Effects on Parental Sensrity

Parental sensitivity seemed to be affected byrttezaction between child temperament
and time spent in daycare. However, time spedaytare on its own was never predictive of
parental sensitivity shown to their children, fagito support prior research that has shown that

more time spent in daycare has the potential tathegly affect parental sensitivity (NICHD,
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1999). This is consistent with the major premisths study; daycare’s effects rely on other

factors, such as child temperament, in their effect child outcomes.

Although neither of the hypothesized temperamemtewredictive of parental
sensitivity on their own, the interaction betwebagress and time spent in daycare was
significantly predictive. However, the effect tlemherged was in contrast to what was
hypothesized. Rather than children rated as th& sfty and who experienced the most daycare
having the least sensitive parents, the opposémsédo be true. For children rated highly on
shyness, those who experienced the most daycaneanedts who were significantigore
sensitive than children who experienced less dayc@hildren who experienced less daycare,
regardless of their level of shyness, did not diffie parental sensitivity. Therefore, it seems
that, at least in terms of received sensitivityrirtheir parents, more daycare may be good for
highly shy children. This result supports the itlegt shy children whose parents provide them
with experiences in which they can interact withestchildren become less shy over time
(Kagan & Snidman, 2004), and can be interpreteéd/mways. First, in line with Kagan and
Snidman’s (2004) findings, increased social stioiafrom the daycare setting may improve a
child’s social functioning by providing children thiskills to adjust in stressful social situations
(Copeland, Findlay, & Schneider, 2010). Consedyetitis may improve their day-to-day
functioning, resulting in more sensitive reactiémsn their parents. It would be both interesting
and informative to see if parental sensitivity gapsover time as children rated as shy continue
to experience more daycare. However, despiteetihugonment potentially providing exposure
to social strategies to shy children, it is unckebether specific caregiver factors or increased
peer interactions are more responsible for thesgipe effects on shy children (Degnan & Fox,

2007). In contrast, this result may suggest thatensensitive parents are more aware of their
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child’s shyness and more likely to place them ipcdae in order to expose them to a socially
interactive environment in which they can learnialbcadaptive behavior (Degnan & Fox,

2007).

Examination of th@ost-hocvariables, all considered as more inhibited foahs
temperament, also revealed significant effectsaremal sensitivity. Therefore, it seems that
more active forms of difficult temperament may reathost when examining its relationship
with daycare on behavior problems, but the relatigm between more inhibited forms of
difficult temperament and daycare may be cruciagnvexamining parental sensitivity. Results

of thepost-hocvariables are discussed below.

Threepost-hocemperament by daycare interactions emerged.eXamnple, children
rated highly on depressed/anxious temperament &ndwperienced the most daycare had the
least sensitive parents when compared to childredrdower on depressed/anxious temperament
and high amounts of daycare. These children aslalie least sensitive parents when compared
to children with less daycare experience but wiso &kad high levels of depressed/anxious
temperament. Perhaps more sensitive parents are afvtheir child’s temperament and think
that keeping them home may be best, as opposenhsitise parents who placed their shy
children in daycare for increased social stimulates discussed previously. Nevertheless,
although not a hypothesized temperament variatle pattern reflects more of what was
hypothesized: children with more difficult tempesam (in this case, more depressed/anxious)
and high amounts of daycare have less sensitientgr Therefore, it may be the case that
daycare is adversely affecting these children,iftiils effect is evidenced by parental
sensitivity, it may be because distress experieateadycare causes these children to be less

easy to interact with. More specifically, it seetimat something about the daycare environment
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may affect children who exhibit negative affect@sponse to stimulation, are fearful, and take
longer to recover from peak distress or arousath&ps the daycare environment acts as an
overwhelming experience for these children, resglin a negative behavioral reaction that
consequently affects their interactions with tipairents. In contrast with children who are shy,
these children have temperamental traits that $eqarevent them from experiencing daycare as
adaptive. This supports research that has foumtdcthildren who are easily frustrated and highly
distressed in response to novelty (Crockenberg élkes, 2005) and are fearful (Watamura,

2003) are more distressed by time spent in daycare.

In contrast with depressed/anxious temperamengrehi rated highly on reticence and
who experienced the most daycare hadibstsensitive parents when compared to children
who experienced the most daycare but rated loweeticence. Children with less daycare
experience, regardless of level of reticence, diddiffer on parental sensitivity. Therefore, it
seems that something about the daycare environmanact as a positivexperience for
children who are shy and slow to respond to stimBkrhaps, as opposed to children with high
amounts of depressed/anxious temperament who maydrehelmed by the daycare
environment, these children experience daycareaas of a “corrective” experience. Instead of
reacting with fear and negative affect, perhagsoaigh initially shy and slow to respond to the
daycare environment, over time these children becmore able to interact with other children
and begin to benefit from the social stimulatioattlaycare provides. As mentioned in the
discussion of shy children, this result supporésrtbtion that increased social stimulation may
improve a child’s social functioning (Degnan & F@Q07), thus positively affecting their
interaction with their parents. This result makesse, considering shyness is included in the

reticence temperament variable. NeverthelessréBift suggests that children rated asasiy
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who are additionally not impulsive may benefit fromore daycare. However, as also mentioned
previously, it also could be the case that morsisga parents are more likely to place their shy
children in daycare in order to try to give thdirldren adaptive environments in which they can

learn to interact more positively with peers.

The last temperament variable that had an intereacélationship with daycare on
parental sensitivity was Negative Affect. Thistpat was more consistent with the relationship
between depressed/anxious temperament and dagbéddeen rated highly on negative affect
and who experienced the most daycare had thedeasitive parents overall. Again, although
not a hypothesized temperament variable, this septe more of what was hypothesized:
children with more difficult temperaments and wipeisd more time in daycare would have the
least sensitive parents. As was the case withedspd/anxious temperament, perhaps children
who are sad, fearful, angry, easily made uncomftetand less soothable after distress are easily
distressed by the daycare environment and reactyptoat, which may negatively impact their
interactions with their parents. Again, as wasdase with depressed/anxious temperament, this
supports research that has found that children mvahe difficult temperaments are adversely
affected by time spent in daycare (Crockenberg &rkes, 2005; Watamura, 2003). However,
as first noted, sample size is especially importamiote for this effect, as only two children
were in the highest third of daycare experienceamt 1 SD on Negative Affect, meaning that
this effect is driven by a very small sample sikevertheless, it is an interesting finding that

warrants further examination.

In sum, these results suggest that in terms of\b@hproblems, children who are more
active, impulsive, and intensely reactive may bierfiefm time spent in daycare by exhibiting

fewer externalizing behaviors. It also seems ¢hdtren who are shy and not impulsive may
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benefit from daycare in that parents may show there sensitivity, perhaps because children
are learning more adaptive ways of communicatiag) tiake them easier to interact with. In
contrast, children who are characterized by mopedsed/anxious temperamental
characteristics (sad, fearful, angry, easily mausmfortable and less soothable after distress)
may be adversely affected by time spent in dayeaeyvidenced by less received parental

sensitivity during the parent-child interactionkas

Differential Parenting

The other major goal of the present study wasitizeithe twin design to further explore
some of the constructs examined in this study. difierence between MZ co-twins on Effortful
Control was significantly positively correlated Wwithe amount of sensitivity shown to the twins.
In other words, differential sensitivity shown bgrpnts may arise because co-twins are
exhibiting differential levels of Effortful ControlSpecifically, twins who had high levels of
Effortful Control had parents who were in highensi@vity groups, meaning that the twin
receivedesssensitivity than twins who were lower on Effortfdbntrol. Therefore, parents may
be responding differently to each twin as a restuthe differing levels of Effortful Control
shown by each twin. However, the opposite also bearue, as children may be responding
differently as a result of parent sensitivity. Nehieless, since only MZ twins were examined,
genes were able to be held constant, meaningttbanmnot be the case that shared genes are

driving the correlation.

Twins who scored highly on this temperamental cositpavere those who are able to
focus their attention, inhibit inappropriate respes, notice environmental stimuli low in

intensity, and enjoy the situations involving tbevlintensity stimuli. Therefore, perhaps these
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twins were exhibiting self-stimulating behavior thkapt them occupied during a parent-child
interaction, resulting in less drive for parentiéation. It could be the case that these children
were not receiving much sensitivity from their pasebecause they were not exhibiting many
behaviors that would evoke it. On the other hanid, result also could mean that level of
Effortful Control exhibited by twins is shaped bgrpntal sensitivity, rather than child behavior
only affecting parental behavior. This would beaorted by the transactional model of
development (Sameroff, 2009), which explains tldhfzhild and environment (in this case,
parents) are constantly affecting one anotherdgreamic fashion. In this interpretation, lack of
parental sensitivity could have potentially infleed children to act in more ways that are
consistent with high levels of Effortful ContraPerhaps lack of parental sensitivity influenced
children to play more on their own during an int#i@en. However, this result was not seen for
any of the other five remaining temperament vaéasblit could be the case that these other
temperament traits and parental sensitivity are@lated. Beyond shared genes, there may be
other factors that can explain why some parenty die same amounts of sensitivity to their

twins and others do not.

Gene-Environment Correlations

The current study also explored the potential ¢fdéthe daycare environment on
temperamental dissimilarity between MZ and DZ c@sw For all twin pairs combined, more
time in daycare did not correlate with twins bemgre similar or dissimilar temperamentally.
However, examination of the difference between Md BZ pairs provided some interesting
results. None of the MZ pairs’ temperament diffeeeacores were significantly correlated with
time spent in daycare, meaning that more time spestdycare did not cause MZ pairs to be
more similar or dissimilar temperamentally, desghigr identical genetic makeup. In contrast,
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two correlations for DZ pairs were significant. egfically, the differences between DZ twins
on depressed/anxious temperament and NegativetAffae significantly correlated with time
spent in daycare, suggesting that DZ twins who e&peed high amounts of daycare were more
likely to become more dissimilar on these temperdgnaariables. Moreover, the results also
indicated that these two correlations were sigaifity different from these temperament
correlations for MZ pairs. These findings arguedaycare acting as a nonshared environment
for DZ twins, even though both twins experienceadag together. It could be the case that
twins experience daycare in different ways, meaitinag) they do different things and interact
with different people while there. This environmhemay be more varied than the one they

experience together at home, perhaps leading tbdradome more dissimilar temperamentally.

This finding partially supports a gene-environmemntrelation (rGE), or in other words, a
genetic influence on DZ twins’ reactions to the chg setting. At daycare, two DZ twins may
experience less similar daycare environments thanwihs because DZ twins are more
different from one another than MZ twins. As autesf twins’ genes are correlated with the
daycare environment, DZ twins are thus more likelgxperience daycare differently from their
co-twin. Since MZ twins did not become more diffier temperamentally with more daycare, the
fact that DZ twin did suggests that children’s genmakeup may be influencing how they
experience daycare (their genes and environmeroarelated). In other words, two DZ co-
twins (who share only 50% of their genes) are nhiksty to experience daycare differently from
one another compared to MZ co-twins, and are thue iikely to differ temperamentally from
their co-twin to the degree that daycare affeatgperament. By utilizing the twin methodology,

the current study was able to provide evidenceGdt in the daycare setting.
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Strengths

The current study addresses gaps in the currenatiitre in a few ways. First, this study
IS unique in that it connects three different congs -- daycare, child temperament, and parent-
child interactions -- that are most often only ekaad in pairs in the literature. In other words,
little to no research examines all three constrsictailtaneously. The current study was able to
test the effects of these variables in pairs ireotd examine the effects that have already been
established in the literature as well as examihthade constructs together. Therefore, a fuller
picture that includes a child’s experiences at hametat daycare was able to be examined.

Secondly, this study answers the call of Philipale2011) who argue that the literature
needs to take individual temperamental differemctsaccount when exploring the effects of
daycare. The authors argue that studies needttr le&plore whaspecificaspects of
temperament are involved in determining how a clakitts to the daycare setting. This study
did not simply explore “difficult” temperament ielation to daycare and parent-child
interactions; rather, it split temperament up isgweral distinct patterns, all thought to measure
different aspects of a child’s temperament that maynteracting with the daycare setting and
their parent’s behavior during an interaction.

An additional strength of this study is that itdendaycare experience and some aspects
of “difficult” temperament tdewerproblems, perhaps reducing the stigma of the ‘@iftf
temperament label and instead emphasizing morégdainess-of-fit” explanation of child
temperament. Because the current study examinadety of specific temperamental
characteristics, children were distinguished byerspecialized temperament groups, rather than
simply aggregating them all together as “difficulAlthough the term is still used intermittently

throughout this paper, the results clearly indicatgspecificaspects of temperament are
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interacting with daycare to influence behavior peals and parental sensitivity, and in some
cases, these traits are interacting with daycaeegasitive way. This conceptualization supports
Rothbart’s (1982) argument against the “difficuginperament label, as certain behaviors may
be appropriate in some situations and not otheddlzare are costs and benefits to having any
temperamental trait, not just those labeled aditdit.” Lastly, this study utilized the twin
method in order to examine genetic and environnhénftaences on how child temperament
may affect parental sensitivity and be affectedi®ydaycare setting. Few studies have used the
twin method to explore these types of effects.
Limitations

There also are several limitations to this stuBiyst, as previously mentioned, the
study’s sample size is a limitation to the intetatien of these results. More specifically, due to
the twin design of the study, only one twin froncleg@air was included in the analyses of
hypothesis 1 and 2, splitting the available samplealf. Further, the sample size also was
lessened due to limited CBQ data when compareldetother variables used in the study. The
current sample size for hypothesis 1 was only aaleqio detect large effect sizes, whereas the
sample size for hypothesis 2 was two children afn@y having the power to detect a large
effect. Additionally, when interpreting the fiv@gasificant interactions from hypotheses 1 and 2,
splitting variables into groups based on frequaabtjes and standard deviations resulted in very
small groups in some cases. This also limitsrkerpretability of the results.

The parental sensitivity variable that is usedigpotheses 2 and 3 also has some
limitations. Parental sensitivity shows very éttlariability in this study, which is why it had to
be transformed in order to try to vary the disttibn. Although there were effects found with

parental sensitivity in this study, it must be mbtieat they were found in a highly functioning,
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highly sensitive sample. Moreover, lack of variagbimay have hindered the current study’s
ability to truly capture effects, which could beedio the fact that this variable comes from only
ten minutes of observation of a parent-child int&@cen in the lab. Because parents know that
they are being watched, they may be more likelydtan ways that present themselves in a more
favorable light, thus perhaps explaining the latk mnore normal distribution of the parental
sensitivity variable. This also negatively impaitts current study’s ability to generalize these
results to other populations. Additionally, seingy in this context could be argued to represent
a more state-like rather than trait-like behavimyever, it also could be argued that parents
generally have a certain level of sensitivity witleir children. Although variability most
certainly exists for each parent based on situatifattors (e.g. parent having a bad day,
preoccupied with other tasks), it seems that mastnis can be generally classified as being
either mostly sensitive or mostly insensitive teitlthild’s needs. However, without a more in-
depth look at parent-child interactions, it is impible to truly distinguish whether parental
sensitivity shown in the lab is more indicativetioé situation or the parent’s true tendencies.
Additionally, the interactions used in the currstudy were all triadic (between parent
and both twins), rather than dyadic (between paardtone twin). If a researcher wanted to
assess the direct relationship between one panenrze child only, the presence of another
sibling could be problematic. More specificallyparent’s reaction to the other sibling may
positively or negatively influence how they act tod the first child, regardless of how that child
is acting. However, it could equally be argued thadic interactions are more representative of
the true environment that a parent and child engagermally, as it is often difficult for a
parent to have one-on-one time with one twin wititbe other present, especially at this young

age. Therefore, these triadic interactions mayadigt be more accurate in depicting the parent-
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child relationship. Nevertheless, future studiesutd, if possible, look at parental sensitivity
during both types of interactions, as parent bedrawviay differ between them.

This study did not examine daycare quality, modtlg to a poor indicator of quality in
the data as well as limited variability in what weagilable. Although daycare quality has been
mostly linked with academic and cognitive functiogiJacob, 2009), which was not the focus of
the study, it has been found that difficult tempeeat can moderate the socioemotional effects
of quality of daycare. For example, Belsky andeBki(2011) found that children with difficult
temperament exhibited more behavior problems whéow quality daycare; however, children
with difficult temperament showed fewer problemshaigh quality care when compared to
those with easy temperaments. Therefore, whenddkimperament into account, daycare
guality may also matter when predicting behaviogaktions to the daycare setting. Future
research should examine daycare quantity and gsaitultaneously in order to fully explore
the relationship that temperament may have with.bot

Future Directions

Although this study sheds some light on what éffelaycare can have on children with
varying temperaments, less is known ahelythese effects are occurring. In other words, what
is actually happening in the daycare setting foldobn of varying temperaments? What about
the environment is interacting with temperamerdrige these interactive effects of daycare and
temperament on behaviors and parental sensitivity Phillips et al. (2011) point out, one of the
goals of future daycare research should be to foowe on actual daycare observation in order
to try to make sense of these questions. Addiliprhe authors suggest a few other directions
for future research that all apply here. Firs¢réhneed to be additional longitudinal studies in

order to assess how children with various tempendsnghange over time with more experience
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with daycare. This could also be useful in assgslsow parent sensitivity changes over time as
well, as mentioned in the discussion of whetherairparental sensitivity goes up over time as
shy children experience more daycare, for examRBleatedly, future studies should attempt to
observe parent-child interactions in much more hi@porder to gain a better picture of how
daycare may be affecting parental sensitivity. tN#e authors suggest that future research
continue to link temperament and cortisol levelthieir observations of daycare’s effects in
order to assess how these two mechanisms mayanteraffect a child’s reaction to the daycare
setting. Lastly, other environmental influences;lsas poverty and poor education, should be
considered in line with daycare research. As moeetl in this paper, parents don’t always have
the resources to choose specific daycares for thédren, and this could have a large impact on
how their children react to the daycare setting they are placed in.
Clinical Implications

The effects of daycare remain an interesting alevaat topic to both parents and
psychologists, as the percentage of children attgntenter-based daycare remains large
(Laughlin, 2010). Therefore, any study examiningse effects should be applicable to a large
portion of the population. Moreover, as the litara continues to move towards a more
individualized approach to the effects of daycaseargued by Philips et al. (2011), parents can
begin to understand tlepecificeffects that daycare may have on their child, ddeeton their
child’s temperamental style. For example, stutleee linked increased time in daycare with
more distress and behavior problems for children afe easily frustrated and highly reactive
(Crockenberg & Leerkes, 2005), socially fearful fafaura et al., 2003), and anxious and
withdrawn (Tout et al., 1998). Although the cuitrstudy did not find support for a

temperament x daycare interaction on behavior problin which daycare causes more behavior
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problems, it did find that children with certaimtperaments who experienced high amounts of
daycare had less sensitive parents. For exanmgeurrent study found that children with high
levels of negative affect, fearfulness, and longeoveries from distress, as well as children who
are often sad, fearful, angry, and easily made mhadable, were more likely to experience less
sensitivity from their parents when experiencingthamounts of daycare, thus suggesting a link
between their reactions to the daycare settinglagid interactions with their parents.

Therefore, this literature can make parents, abagallaycare workers, aware of the
potential negative effects of daycare on theirdreth dependent on their temperament.
Although not always feasible, parents with childvamo are more depressed/anxious or high on
negative affect may want to explore other chilceagptions with this knowledge. For example,
Coplan, Findlay, and Schneider (2010) found thghllyi anxious children placed in home-based
care were significantly less anxious 2 years lafeen compared to highly anxious children
placed in center-based care. In other words,raterforms of child care may be beneficial for
children who are anxious.

On the other hand, the current study also suggeste positive effects of daycare. For
example, highly active children may benefit fromregased daycare in the form of fewer
behavior problems, and highly shy children may fiefrem more daycare in the form of
increased parental sensitivity. So, not only ¢esé¢ findings inform parents as to what daycare
settings to potentially avoid based on their clilddmperament, it may also lead them to actively
choosing a center-based daycare as well. Howasereviously mentioned, parents often do
not have much choice when it comes to childcamgetiones only having one option, regardless
of their child’s temperament. Therefore, at theyteast, this literature can make parents aware

of the potential problems that may occur up frowpefully allowing them to be better able and
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ready to handle their child’s reactions to dayeahen they occur. Additionally, these findings
can inform daycare workers as well, whose knowlemfggach child’s specific temperament can
shape how they engage and interact with each chilte daycare setting.
Conclusion

The current study explored the effect that timenspedaycare may have on children
with more difficult temperaments, both in termgpafent-rated behavior problems and parental
sensitivity. Children rated as highly active, imgely reactive, and highly impulsive were more
likely to be rated as externalizing when they eipered less daycare. Additionally, four
temperament variables showed interactive relatipsshith daycare when predicting parental
sensitivity. Children rated as shy and childreedaas shy and also not impulsive who
experienced more daycare had more sensitive parentontrast, children who experienced
high amounts of daycare and high levels of negatifexct, fearfulness, and longer recoveries
from peak distress, as well as children rated dsfearful, angry, and easily made
uncomfortable and less soothable after distresddssdsensitive parents. This study also further
explored parental sensitivity and daycare by utigzhe twin methodology of the sample.
When holding genes constant by examining only Mihswdifferences in effortful control
between co-twins emerged as a function of diffeaéparental sensitivity. However, this
relationship was not seen with any other temperawemmable. Additionally, there were
interesting differences between MZ and DZ twins whgamining time spent in daycare. DZ
co-twins were more likely to be different on degeanxious temperament and negative affect
when experiencing high amounts of daycare. Thezetopossible gene-environment correlation

was evident between these two temperamental sipiésime spent in daycare.
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In sum, this study demonstrated that there do seda effects of daycare on child
behavior problems and parental sensitivity; howeeleitd temperament is an important

moderating factor that cannot afford to be negkkatehe daycare literature.
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Table 1

Estimated Effect Sizes for Hypotheses 1-4

Hypothesis  Small effect Medium effect Large efffec Actual Sample

1 f2=.02 f2=.15 f2=.35 58 children
863 participants 119 patrticipants 54 participants 28 males, 30
(F(3, 859) = 2.62, F(3, 115) = 2.68, F(3, 50). 72 females

p=.05) p=.05) p=.05)
2 f2=.02 f2=.15 f2=.35 56 children
934 participants 129 patrticipants 59 participants 28 males, 28
(F(3, 929) = 2.38, F(4, 124) = 2.44, F(4, 54).542 females
p=.05) p=.05) p=.05)
3 r=0.1 r=0.3 r=0.5
616 participants 67 participants 23 participants 19 MZ pairs
14 males, 24
females
4 r=0.1 r=0.3 r=0.5
616 participants 67 participants 23 participants 66 pairs
(20 MZ, 46 DZ)
62 males, 70
females
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Table 2

Family Information

Variable Minimum Maximum Median
Mother’'s Education 2 5 4.0
Mother’s Occupation 1 7 3.0
Father’s Education 2 5 4.0
Father’'s Occupation 1 7 3.0
Income 4 12 12.0

Note:Rating scales: maternal/paternal education (1 =eseigh school to 7 = advanced training
beyond college degree), maternal/paternal occupétie- unskilled labor to 7 = high level
professional, family income (1 = less than $5,00Q2 = greater than $55,000).
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Table 3

Cronbach’s Alphas for CBQ Factors

First-order factors SITSS Sample Rothbart’'s C&@nple
CBQ Activity .75 .75
CBQ Anger .83 .80
CBQ Approach .55 74
CBQ Attention .76 .67
CBQ Discomfort .69 73
CBQ High Intensity 74 .79
CBQ Impulsivity 71 74
CBQ Inhibitory Control .60 .76
CBQ Low Intensity .68 .64
CBQ Perceptual Sensitivity .62 .64
CBQ Sadness .58 .69
CBQ Shyness .89 .92
SBQ Smiling 71 75
Second-order factors

Extraversion (Surgency) 72

Negative Affect 72

Effortful Control .64
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Table 4

Rotated Factor Loadings for Temperament Compositékles — Hypothesis 1 & 2 Post-hoc

Variables

First factor

Second factor

CBQ Sadness
CBQ Reactivity
CBQ Discomfort
CBQ Fear

CBQ Shyness
CBQ Activity

CBQ Impulsivity
CBQ High Intensity

.80
- 71
.70

.61

.59
.02
-.23
.06

.10
-31
-.12
-31

-.43

.82
.81

712
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Table 5

Descriptives of All Study Variables

Variable Minimum Maximum Mean SD
CBQ Activity 2.43 7.0 5.19 .99
CBQ Anger 1.83 7.0 4.57 1.25
CBQ Attention 1.67 7.0 4.82 1.07
CBQ Discomfort 1.17 7.0 4.40 1.25
CBQ Fear 1.0 6.83 3.64 1.22
CBQ High Intensity 2.67 7.0 5.52 1.02
CBQ Impulsivity 2.0 7.0 4.59 1.12
CBQ Impulsivity Reversed 1.0 6.0 3.41 1.12
CBQ Inhibitory Control 2.0 6.83 4.61 .98
CBQ Low Intensity 3.38 7.0 6.03 .65
CBQ Low Intensity (Squared) 11.39 49 36.81 7.51
CBQ Perceptual Sensitivity 2.33 7.0 5.53 .88
CBQ Perceptual Sensitivity (Squared) 5.44 49 @1.4 9.10
CBQ Reactivity 1.83 7.0 4.72 1.12
CBQ Reactivity Reversed 1.0 6.17 3.28 1.12
CBQ Shyness 1.0 7.0 3.88 1.51
CBQ Sadness 2.0 6.4 4.09 .88
Energy Level 8.13 21 15.30 2.59
Depressed/Anxious 7.5 22.83 15.40 3.11
Reticence 2.17 12.83 7.29 2.35
CBQ Negative Affect 10.67 29.05 19.97 3.92
CBQ Effortful Control 36.98 111.67 77.63 14.83
Total Out of Home Daycare 0 59 25.89 17.08
Total of Home Daycare (SQRT) 0 7.68 4.58 2.23
CBCL Internalizing sum 0 21 2.94 3.93
CBCL Internalizing sum (LN) 0 3.09 .99 .85
CBCL Externalizing sum 0 34 8.08 7.64
CBCL Externalizing sum (SQRT) 0 5.83 2.45 1.45
Parental sensitivity 1.0 3.60 1.40 .39
Parental Sensitivity groups (1-5) 1 5 3.02 1.45

83



Table 6

Bivariate Correlations between all Variables useddll Children in Original Sample

Variable 1 2 3 4 56 7 8 9 1011 12 13 14 1516 17 18
1 1

2 16 1

3 _22%  25¢ 1

4 -16  -.55%* - 25% 1

5 11 .24% 35%%-23% 1

6 54% 20% -18 -09 -.081

7 57+ -08 -10 .02.16 .45* 1

8 00 .47* 37% - 39% 20% - 00-.16 1

9 S26%% 18%  27%% 17 20% -G+ - 5O 22 1

10 S0l .74% B6* - 70** .63%* -0 -15 .69 .33% 1

11 -22% -23* 15 .33* 07-17 -06 .03 -11 -.10 1

12 85* 10 -20* .09 -15.80 .83 -11 -43 -08 -18 1

13 08 .53* 73% . 66* 70%*-Q .16  .69**.34* 96* -03 -14 1

14 A4 16 22% - 12 26%34%%- 85k 22% Q2% 28 - 04  -B7* 207 1

15 06 .04 .01 -1301. -01 -01 .01 .10 .06.04 .01 .06 .07 1

16 07  .21* .12 -36* .08-07 -11 .18% .30* .27% -02 EO .26% 24** .06 1

17 28% 23* 05 -26*-13 .14 .13 .03 -02 .13 -11.22* .07 -08 .02 .61* 1
18 19* -14 -00 .11 -18.17 .24% -21* -20* -18 .04 .24* -17 -24* 10 -01  .20* 1
*p < .05

**p< .01

Note: 1 (Activity Level), 2 (Anger), 3 (Discomfort)(Reactivity), 5 (Fear), 6 (High Intensity), Impulsivity), 8 (Sadness), 9
(Shyness), 10 (Negative Affect), 11 (Effortful @dpt12 (Energy Level), 13 (Depressed/Anxious)(Rdticence), 15 (SQRT of Total
of Home Daycare, 16 (LN of CBCL Internalizing),(SQRT of CBCL Externalizing), 18 (Parental Senisjtigroup)
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Table 7

Regression Model Predicting Internalizing Problemidypothesis 1

Variable B SEB B p AR? AF p
Step 1 .06 1.78 .18
Shyness 13 .07 24 072

Months of

Out-of-home care -03 .05 -.09 510

Step 2 .03 1.86 .18
Shyness .10 .07 .20 15

Months of

Out-of-home care -01 .05 -.03 .82

Shyness x

Months of

Out-of-home care .06 .04 .19 .18
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Table 8

Regression Model Predicting Externalizing Problefidypothesis 1

Variable B SEB B p AR? AF p
Step 1 .06 1.88 .16
Energy level 14 .07 .25 .057

Months of

Out-of-home care .00 .08 .00 1.0

Step 2 .07 4.43 .04
Energy level A1 .07 .20 A2

Months of

out-of-home care .01 .08 .01 .95

Energy level x

Months of

Out-of-home care -.07 .03 =27 .04

Energy level: CBQ Activity, High Intensity, and luhgvity
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Table 9

Regression Model Predicting Internalizing Problemidypothesis 1 Post-hoc

Variable B SEB p AR? AF p
Step 1 14 2.92 .042
Depressed/anxious .09 .03 .35 .012

Reticence .02 .04 .05 .702

Months of

Out-of-home care -04 .05 -.10 430

Step 2 (' interaction) .01 40 530
Depressed/anxious .08 .03 .34 .016

Reticence .01 .05 .04 .759

Months of

Out-of-home care -03 .05 -.08 .560

Depressed/anxious X

Months of

Out-of-home care .01 .02 .09 .530

Step 2 (29 interaction) .06 3.6 .063
Depressed/anxious .08 .03 .32 .020

Reticence .01 .04 .03 .847

Months of

Out-of-home care -02 .05 -.06 .662

Reticence x

Months of

Out-of-home care .04 .02 .24 .063

Depressed/anxious: CBQ Sadness, Discomfort, Régdtieversed), and Fear
Reticence: CBQ Shyness and Impulsivity (reversed)
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Table 10

Regression Model Predicting Internalizing Problemidypothesis 1 Post-hoc

Variable B SEB B p AR? AF p
Step 1 .16 35 .021
Negative Affect .08 .03 40 .002

Effortful Control .01 .01 .10 450

Months of

out-of-home care -04 .05 -.10 421

Step 2 (' interaction) .00 .04 .836
Negative Affect .08 .03 40 .003

Effortful Control .01 .01 .09 .488

Months of

Out-of-home care -04 .05 -.10 453

Negative Affect x

Months of

Out-of-home care .00 .01 .03 .836

Step 2 (29 interaction) .04 25 120
Negative Affect .08 .03 .37 .005

Effortful Control .01 .01 .13 .324

Months of

Out-of-home care -03 .05 -.08 .504

Effortful Control x

Months of

Out-of-home care .01 .00 .20 .120

Negative Affect: CBQ Sadness, Fear, Anger/FrusinatDiscomfort, and Soothability (reversed)
Effortful Control: CBQ Inhibitory Control, Attentig Low Intensity, Perceptual Sensitivity
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Table 11

Regression Model Predicting Externalizing Problestsypothesis 1 Post-hoc

Variable B SEB B p AR? AF p
Step 1 .02 .36 .784
Negative Affect .04 .05 A3 344

Effortful Control -00 .01 -.04 779

Months of

out-of-home care -01 .09 -.02 .895

Step 2 (' interaction) .00 22 .638
Negative Affect .04 .05 A2 .388

Effortful Control -01 .01 -.05 714

Months of

Out-of-home care -00 .09 -.01 .961

Negative Affect x

Months of

Out-of-home care .01 .02 .07 .638

Step 2 (29 interaction) .06 3.61 .063
Negative Affect .03 .05 .09 517

Effortful Control .00 .01 -.00 .996

Months of

Out-of-home care .00 .08 .01 .969

Effortful Control x

Months of

Out-of-home care .01 .01 .26 .063

Negative Affect: CBQ Sadness, Fear, Anger/FrusinatDiscomfort, and Soothability (reversed)
Effortful Control: CBQ Inhibitory Control, Attentig Low Intensity, Perceptual Sensitivity

89



Table 12

Regression Model Predicting Parental Sensitivigypothesis 2

Variable B SEB AR? AF p
Step 1 .09 1.73 A71
Shyness -20 .13 -.21 147

Energy level .09 .09 15 310

Months of

out-of-home care .04 .09 .05 .687

Step 2 (' interaction) .07 4.44 .040
Shyness =11 .14 -12 402

Energy level A1 .08 19 181

Months of

Out-of-home care -03 .10 -.04 749

Shyness x

Months of

Out-of-home care -.15 .07 -.30 .040

Step 2 (29 interaction) .04 2.57 115
Shyness -19 .13 =21 157

Energy level A1 .09 .18 .209

Months of

Out-of-home care .04 .09 .05 .691

Energy level x

Months of

Out-of-home care .06 .04 21 115

Energy level: CBQ Activity, High Intensity, and luhgvity
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Table 13

Regression Model Predicting Parental Sensitiviyypothesis 2 Post-hoc

Variable B SEB B p AR? AF p
Step 1 .09 1.74 170
Depressed/anxious -.01 .07 -.02 .869

Reticence -17 .08 -.30 .042

Months of

out-of-home care .04 .09 .05 .688

Step 2 (' interaction) 13 8.42 .005
Depressed/anxious -.05 .06 -12 401

Reticence -20 .08 -.34 .013

Months of

Out-of-home care .08 .09 A1 .380

Depressed/anxious X

Months of

Out-of-home care .09 .03 .38 .005

Step 2 (29 interaction) .08 4.90 031
Depressed/anxious .01 .06 .02 .870

Reticence -15 .08 -.25 .070

Months of

Out-of-home care -00 .09 -.01 972

Reticence x

Months of

Out-of-home care -.09 .04 -.30 .031

Depressed/anxious: CBQ Sadness, Discomfort, Régdtieversed), and Fear
Reticence: CBQ Shyness and Impulsivity (reversed)
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Table 14

Regression Model Predicting Parental Sensitiviypothesis 2 Post--hoc

Variable B SEB B p AR? AF p
Step 1 .04 .70 .559
Negative Affect -06 .05 -.16 .238

Effortful Control .01 .01 .10 442

Months of

out-of-home care .02 .10 .03 .822

Step 2 (' interaction) .07 4.09 .048
Negative Affect -09 .05 -.24 .089

Effortful Control .01 .01 .06 .639

Months of

Out-of-home care .04 .09 .05 .701

Negative Affect x

Months of

Out-of-home care .06 .03 .28 .048

Step 2 (29 interaction) .00 .00 .998
Negative Affect -06 .05 -.16 247

Effortful Control .01 .01 11 448

Months of

Out-of-home care .02 .10 .03 .828

Effortful Control x

Months of

Out-of-home care .00 .01 .00 .998

Negative Affect: CBQ Sadness, Fear, Anger/FrusinatDiscomfort, and Soothability (reversed)
Effortful Control: CBQ Inhibitory Control, Attentig Low Intensity, Perceptual Sensitivity
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Table 15

Bivariate Correlations between Difference in Tengmeent and Difference in Sensitivity for MZ
Twin Pairs — Hypothesis 3

Variables Sensitivity Difference Score
Energy level difference 42

Shyness difference -.36

Depressed/anxious difference -.33

Reticence difference -.37

Negative Affect difference -.36

Effortful Control difference A3*

*p <.001
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Table 16

Bivariate Correlations between Difference in Tengmeent and Total Months of Daycare for All
Twin Pairs — Hypothesis 4a

Variables Total months of daycare (SQRT)
Energy level difference .04

Shyness difference 19

Depressed/anxious difference .20

Reticence difference 19

Negative Affect difference 22

Effortful Control difference .08
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Table 17

Bivariate Correlations between Difference in Tengmeent and Total Months of Daycare
Separately for MZ & DZ Twin Pairs — Hypothesis 4b

Total months of daycare (SQRT)

Variables MZ (N=20) DZ (N=46)
Energy level difference 10 .01
Shyness difference A2 22
Depressed/anxious difference -.14 .33*
Reticence difference .10 22
Negative Affect difference -.14 .35*
Effortful Control difference -.16 15

Note: Both significant DZ correlations are significantlifferent from corresponding MZ
correlations according to Fisherse transformations

*p < .05
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APENDICES



Date

Age of Child/ren

Your Relationship to the child/ren (mother or fath@ease note if adoptive parent):
Your Age:
Marital Status

Single, never married

Appendix A

INFORMATION SHEET

Living with a significant other

Approximate Total Family Income:

less than $5,000

___ $5,000to 10,000

$10,000 to 15, 000

$20,000 to 25,000

ID Number

DOB of child/ren

Married Divorcep#sated Widowed

__$40,000 to 45,000

$25, 000 to 30,000 $45,000 to 50,000

$30,000 to 35,000 $50,000 to 55,000

$15,000 to 20,000 $35,000 to 40,000 over $55,000
Race of Child’s Parents: Mother Father
Race of Child/ren in Study:
Occupation Finished | Attended | Years of College College
. . Degrees
(Job Title) High College? | (undergraduate
School? & graduate) (AA,
BA, etc.)
Self Yes No |Yes No
if yes, if yes,
please please
continue> | continue>
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Spouse or

Significant Other if
Living in Home with

Child/ren

Yes No Yes No

if yes, if yes,
please please
continue> | continue>

Siblings of Child/ren in the Study

Please start the list with ti@_DEST sibling and move to theOUNGEST.

(Please do nanclude the child/ren in the study)

First sibling Second Third sibling | Fourth sibling Fifth sibling
sibling

Birth date

Circle any Half-sibling Half-sibling Half-sibling Half-sibling Half-sibling

that

May apply - - - - -
Step-sibling | Step-sibling | Step-sibling | Step-sibling | Step-sibling
Adopted Adopted Adopted Adopted Adopted

Please list everyone living in your household dradrtrelation (e.g., father, grandmother, etc.) to

the child/ren in the study. (First names only, eglanBen — grandfather)

We are interested in whether changes in the familgh as divorce or remarriage, affect your

child/ren’s behaviors. Therefore, the followingnitavill help us to understand when these things

may have happened in your family and how they méyence your child/ren.

If applicable, please indicate if you have evembeéorced or remarried and the year this

occurred.

Not applicable

Divorced

Year

Year
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Remarried

Year

Year




ZYGOSITY ASSESSMENT FORM (PARENT)

IDENTICAL OR FRATERNAL?

Please circle the appropriate response.

Rater: Mother or Father

APPEARANCE Very Similar Not at all similar
Facial appearance 1 2 3 4 5
Eye color 1 2 3 4 5
Complexion 1 2 3 4 5
Hair appearance 1 2 3 4 5
Hair color 1 2 3 4 5
Hair texture 1 2 3 4 5
Hair curliness 1 2 3 4 5
Hair pattern 1 2 3 4 5
Amount of hair 1 2 3 4 5

“‘MISTAKEN IDENTITY”
Do people know which twin is which, when the tware together and when they are apart?

Frequently confused Never confused

Mother: apart 1 2 3 4 5

together 1 2 3 4 5
Father: apart 1 2 3 4 5

together 1 2 3 4 5
Friends & relatives:

apart 1 2 3 4 5

together 1 2 3 4 5
MEDICAL

Has your obstetrician or pediatrician indicatecdbpmion on whether the twins are identical or
fraternal?

If so, what is the diagnosis and what is it bas&? o

Is there a history of twinning in your family? 46, please describe.

116



DAYCARE HISTORY QUESTIONNAIRE

Childcare History

Date

ID Number

At what age did your child first begin childcare?
(Please specify "never" if your child has neverrbgedaycare)

Please fill in the chart below regarding your clsildare and school history:

Type of care Attended| Beginning | Ending | Average | Average | Circle | Care
this type | age? age? # of # if quality
of hours per| of hours | care (see
daycare? week? per was full | scale

month? | or part | below)
time.

Weekday Yes No Full

babysitter at If yes Part

your home continue>

Private home | Yes No Full

(not your own) | If yes Part
continue>

Informal Yes No Full

church If yes Part

daycare continue>

Prekindergarten Yes No Full
If yes Part
continue>

Licensed Yes No Full

daycare If yes Part
continue>

Regular School Yes No Full
If yes Part
continue>

Other (Specify)| Yes No Full
If yes Part
continue>

Care Quality Scale

| had serious
Excellent Good Okay concerns Poor
1 2 3 4 5
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ZYGOSITY ASSESSMENT FORM (RATER)

Twin 1 ID
Twin 2 ID
Age
Zygosity Form
Rater
Family # Sex Test date/ti
Rater
Tester diagnosis: 1 2
MZ Dz
Rater confusion: 1 2 3
None/rare Yesl/lots Some/at first
Very Similar Nat all similar
Facial appearance 1 2 3 4 5
Eye color 1 2 3 4 5
Complexion 1 2 3 4 5
Hair appearance 1 2 3 4 5
Hair color 1 2 3 4 5
Hair texture 1 2 3 4 5
Hair curliness 1 2 3 4 5
Hair pattern 1 2 3 4 5
Amount of hair 1 2 3 4 5
Ear appearance 1 2 3 4 5
ID # ID #

Hair color: Blonde Red Brown Black Blonde Red Brown Black
Hair darkness:  Light Medium Dark hig Medium Dark
Hair texture: Coarse Medium Fine Bea Medium Fine
Amt of Hair: Lots Some Little Lots Some Little
Hair type: Curly Wavy Straight Curly Wavy Straight
Eye color: Blue Hazel Brown Green Blue Hazel Brown Green
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