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ABSTRACT
The purpose of study was to investigate the longitudinal relations among maternal
supportiveness, child task-approach behavior, and cognitive development for children with
developmental risks. The participants (#= 400) in this study were a subset of the National
Early Head Start Research and Evaluation Project. The current study used structural equation
modeling analyses including growth-curve models.
Findings are that maternal supportiveness was moderately stable from the time the
children were 14 to 36 months of age, but stability of child task-approach behavior was weak
between 14 and 24 months of age. Child task-approach behavior became stronger as children
grew older. Earlier maternal supportiveness influenced later child task-approach behavior,
but earlier child task-approach behavior did not influence later maternal supportiveness.
Child task-approach behavior across time influenced the initial level of child cognition and
the rate of cognitive development from 14 to 36 months of child age. Earlier maternal
supportiveness influenced the initial level of child cognition, and later maternal
supportiveness influenced the rate of cognitive development. Maternal education and age
were positively related to maternal supportiveness. The initial level of child cognition and
earlier child task approach behavior were related negatively to the rate of cognitive
development.
This study provides evidence that mothers' supportive interactions are important in
children's cognitive development, as well as their task-approach behaviors, and children's
task approach behaviors influence their rate of cognitive development. These findings
support providing intervention services for low-income mothers, especially those who are
young or less well educated in order to enhance their interactions with their children. Also,
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this study supports the potential utility of improved capabilities for the early diagnosis of
developmental delays and more sensitive eligibility criteria for early intervention services.

1

CHAPTER 1. INTRODUCTION
Researchers have identified links between risks associated with poverty and poor
developmental outcomes. These studies are important not only for their contributions to our
theoretical understanding of how children facing risks develop cognitively, but also because
they can guide intervention programs and lead to policy changes allowing intervention to
maximize desirable developmental outcomes and prevent or minimize dysfunctional
outcomes for these children (Magnuson & Duncan, 2002).
In his process model, Belsky (1984) emphasized that parenting can provide an
important buffer against risk as children develop. Similarly, Lynch and Cicchetti (1998)
argued that the parenting process may buffer the effects of environmental risk on children's
development. The importance of parent-child interaction is increasingly recognized in
practice, as well as in theory (Kelly & Barnard, 2000). As a result, many intervention
programs are designed to focus on both the child and on parent-child interactions based on
the assumption that this approach will have greater effects on children's developmental
outcomes.
While many intervention programs target families living in poverty, researchers have
not provided evidence that parenting practices in low-income families are dramatically
different from those in middle class families (Magnuson & Duncan, 2002). Rather, lowincome parents may be less responsive or provide less stimulating home learning
environments; thus, investigation of the relations between child outcomes and parent-child
interaction in low-income families is reasonable, just as it is in middle-income families.
Further, parents of children with disabilities often have difBculty interacting with their
children (Shonkof% Hauser-Cram, Krauss, & Upshur, 1992). Therefore, understanding the
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nature of interaction between parents and children who are facing developmental risks is
important (McLoyd, 1990).
Several empirical studies of cognitive development have provided evidence that
family poverty is related to children's cognitive outcomes through their home environments
(Linver, Brooks-Gunn, & Kohen, 2002; Whiteside-Mansell & Bradley, 1996). Further,
empirical evidence of the relations between proximal environments (e.g., parent interaction)
and developmental catch-up from early deprivation has been supported by the study of
Romanian children adopted in the U.K. (Croft, et al., 2001; Rutter & the English &
Romanian Adoptees Study Team, 1998).
On the other hand, children also take active roles in constructing their own
development. Magnuson and Duncan (2002) pointed out that research on children in poverty
has largely ignored the effects of child characteristics on parent-child interactions and on
child outcomes. They suggested that child characteristics should be recognized as more
prominent factors in research models of parent-child interaction and child outcomes in
populations living in poverty. Mastery motivation is one characteristic that influences
children's cognitive development. Most studies of mastery motivation among children with
developmental risks have included very small samples. Therefore, relations among mastery
motivation, parent-child interaction, and cognitive development are not clear.
One major methodological trend among child development researchers is the effort to
understand longitudinal relations among various determinants of child development. This
trend is underpinned by Bronfenbrenncr' s ecological perspective. According to
Bronfenbrenncr (1989), a child's development should be understood within the context of the
relations between the child's personal characteristics and his/her social interactions across
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time. Sameroff and Mackenzie (2003) also emphasized research analyses of transactions in
the parent-child interaction in child development.
Most previous studies of cognitive development, however, have employed regression
models, which have used earlier outcomes to predict later outcomes, or pre-post designs in
which differences in cognitive outcome scores between two different times are compared.
Rogosa, Brand, and Zimowski (1982) pointed out that these analyses are problematic in
several ways. First, regression analyses, which predict the final outcomes by controlling for
the effect of initial measurements, entail violation of the random error of variance
assumption, and often result in no significant findings when the variable's stability is strong.
Second, comparison between scores taken at two different times provides limited information
about change over time, as the relations are often not linear. Therefore, growth curve
modeling is a better method to examine the relations among variables related to child
development across time.
In sum, early cognitive development among children living in poverty should be
understood within the context of parent-child interactions and children's characteristics,
especially for children who face additional risks such as disabilities. These relations often
change across time.
The purpose of this study was to test comprehensive models that capture relations
among child characteristics, parent-child interactions, and child cognitive development
across time. This study provides a better understanding of the early cognitive development of
low-income children who have identified developmental risk conditions by examining the
relations among children's task-approach behaviors and social environments. It also provides
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information relevant to policies regarding children in poverty and at risk and contributes
knowledge to guide early intervention services.

5

CHAPTER 2. LITERATURE REVIEW
Many researchers have investigated relations among child characteristics, familial
social environments, and child cognitive outcomes. However, few studies have examined the
longitudinal relations between parent-child interaction and child outcomes, as well as child
characteristics. This review of literature will discuss empirical research on child cognitive
outcomes associated with parent-child interaction, child's mastery motivation, and
developmental risks, as well as the theoretical backgrounds guiding this empirical research.
Theoretical Background
A large body of research on child development has found relations among familial,
parental, and child characteristics. Several theoretical perspectives, such as ecological and
transactional theories, as well as socialconstructivism, have guided this research.
In the ecological perspective, Bronfenbrenncr (1989) emphasized the relations
between developmentally relevant environments and individual developmental processes.
Bronfenbrenner and Morris (1998) warned developmental psychologists and researchers
against using social or demographic characteristics in isolation to determine individual
behavior patterns. They proposed the bioecological model, which facilitates understanding a
child's development in relation to personal and environmental characteristics of the
ecological contexts through time.
Transactional theories also posit that child development is the result of dynamic
interactions between characteristics of the child and his/her environment across time. The
child's biological constitution affects the development of the child, as does the child's
environment (Sameroff & Chandler, 1975). These mutual influences between environments
and human beings on child development are called transactional relations. Parents determine
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the child's environment, which affects the child's development, and each individual child not
only responds differently to environments but also constructs his/her own environments
(Scarr, 1992). According to these transactional theorists, relations between child
characteristics and parent-child interaction are transactional, and these two factors mutually
influence each other in the context of child development.
Scarr (1992) argued that environmental effects on children's normal development are
minimal when a rearing environment falls within the range of normal environments because
parental differences in rearing styles, social class, and income have small effects on the
measurable differences in intelligence, interests, and personality among their children. She
emphasized the importance of providing a rearing environment that is within this normal
range for children's normal development. It is likely that the effect of a supportive
environment is more significant on the development of children who are facing multiple risks
than those at low risk.
How, then, do environments and characteristics of children at high risk interact to
affect the development of these children? This question has brought the attention of many
researchers to the development of children in familial social environments (Belsky, 1984;
Lynch & Cicchetti, 1998; Rutter & the English & Romanian Adoptees Study Team, 1998;
Sameroff^ Seifer, Baldwin. & Baldwin, 1993). Lynch and Cicchetti (1998) argued that, in
risk situations, environmental factors, which are enduring and proximal, may inhibit the
child's development. Significant empirical evidence of relations between enriched
environments and developmental catch-up from early deprivation was shown by the study of
Romanian children adopted in the U.K. (Rutter & the English & Romanian Adoptees Study
Team, 1998).
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Based on many empirical studies supporting the importance of social environments,
Belsky (1984) proposed the process model to describe child development using parenting
processes in the context of where children live. In his model, parenting behavior patterns are
influenced by parental characteristics (e.g., maternal age, internal locus of control,
psychological attributes such as depression, cognitive and motivational competence, and
socioemotional development), social contextual factors (e.g., marital relationship, social
network, work), and child characteristics (e.g., temperament, behavioral styles, premature
birth, other risk factors). Over time, parenting practices buffer children against these risk
factors that can influence development. Since Belsky first presented this process model, it
has been used by many researchers to explain parenting behaviors and child development in
familial contexts. Based on Belsky's model, van Bakel and Riksen-Walrave (2002) showed
relations between familial factors and infants' cognitive outcomes. However, Belsky's
process model could not explain transactional relations among these factors. Sameroff and
Mackenzie (2003) pointed out current research limitations for capturing transactions in the
parent-child interaction, child characteristics, and child development in social contexts.
While Belsky (1984) explained how familial and child characteristics can determine
parenting processes as well as child development, traditional constructivism has been
expanded to socialconstructive perspectives to include the relations between individuals and
the social situations in which the individual's cognitive development occurs. Vygotsky
highlighted the importance of social interaction with advanced social members in children's
cognitive development and learning (Vygotsky, 1978,1987). According to Vygotsky, adults'
active, sensitive involvement with the activities that children undertake is an important
influence on children's cognitive development (Seifert, 1993). Optimal development of
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children's cognitive capacity occurs when adult's support, or scaffolding, of children's
activities help move them from the skill levels they can demonstrate independently to the
higher skill levels they can demonstrate with the adults' support. This is referred to as the
"zone of proximal development" (Vygotsky, 1978; Wertsch, 1984,1985). Especially for
young children, many interactions occur at home under the guidance and supervision of their
parents (Rogof% 1990). Thus, mothers who respond sensitively to their children and who are
emotionally available understand and support their children's cues appropriately, or in other
words provide appropriate scaffolding for their children's development. These mothers are
working within their children's zone of proximal development and providing environments
that optimize their children's development (KivijSrvi, et al., 2001). When mothers sensitively
support their infant's development, they provide scaffolding through their interactions
(Bringen & Robinson, 1991). Parent-child interaction is associated with many parent and
child characteristics. The parent and child bring their own characteristics to their social
interaction context individually as well as collectively, and these characteristics influence the
cognitive development process (Fagot & Gauvain, 1997).
In sum, theoretical perspectives support the importance of both parent-child
interaction and child characteristics in child cognitive development. These perspectives have
guided research in child development to focus on understanding child development within
social contexts. Ecological perspectives emphasize the effects of personal and environmental
characteristics on child development; transactional theories explain transactional relations
among these variables (e.g., child's personal and environmental characteristics and
development); and socialconstructivism highlights the importance of social interaction in
children's cognitive development. Belsky proposed that especially for children in poverty
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and those facing other risks, familial social environments may buffer the effects of risk
factors on normal development.
Cognitive Development
A variety of instruments has been used to measure cognition in child development
research. The Bayley Mental Development Index (MDI; Bayley, 1993) has been used
commonly as a measure of cognitive development for infants and young children through
three years of age (Black & Berenson-Howard, 2000; Halpem, Carcia Coll, Meyer, &
Bendersky, 2001; Hooper, Burchinal, Roberts, Zeisel, & Neebe, 1998; Murrary, FioriCowley, & Cooper, 1996; Wijnroks, 1998). The Stanfbrd-Binet Intelligence Scale
(Bacharach & Baumeister, 1998; Cohen & Parmelee, 1983; Krishnakumar & Black, 2002)
and the McCarthy Scales of Children's Abilities (Croft, et al., 2001) have been used to
measure the cognitive skills of children older than three years. Ayoun (1998) and Tzuriel and
Weiss (1998) have measured specific cognitive skills such as search for hidden objects,
learning of a contingency rule, or cognitive modifiability.
Researchers have made many attempts to explain children's cognitive development
using a variety of predictors. Parent-child interactions (Ayoun, 1998; Cohen & Parmelee,
1983; Croft, et al., 2001; Halpem, et al., 2001; Hopper, et al., 1998; Poehlmann & Fiese,
2001; Tzurie & Weiss, 1988; Wijnroks, 1998), quality of the home environment (Bacharach
& Baumeister, 1998; Hopper, et al., 1998; Krishnakumar and Black, 2002; Murray, et al.,
1996), child characteristics (Bacharach & Baumeister, 1998; Black & Berenson-Howard,
2000; Cohen & Parmelee, 1983; Halpem, et al., 2001; Murray, et al., 1996; Poehlmann &
Fiese, 2001; Tzurie & Weiss, 1988; Wijnroks, 1998), and familial risk factors (Bacharach &
Baumeister, 1998; Cohen & Parmelee, 1983; Hopper, et al., 1998; Krishnakumar & Black,
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2002; Murray, et al., 1996; Poehlmann & Fiese, 2001) have all been used to predict child
cognitive development. In later sections of this literature review, parent-child interactions,
child characteristics, and familial factors will each be discussed in more detail.
Studies of children's cognitive development can be divided into those that have
investigated children's concurrent cognition and those that have predicted later cognition. In
studies of concurrent cognition, Hooper et al. (1998) investigated the relations between
cognition and a familial risk factor index, and other researchers have examined the relations
between specific indicators of child cognition and parent-child interaction (Ayoun, 1998;
Tzurie & Weiss, 1998). Further, van Bakel and Riksen-Walraven (2002) used a
comprehensive model to test the relations among parental, contextual, and child
characteristics to explain parent-child interactions and infant cognition.
Hooper and her colleagues (Hooper, et al., 1998) examined a cumulative risk model
to predict infants' cognition. In this study, distal factors (e.g., SES, maternal education,
stressful life events, etc.) and proximal factors (e.g., parent-child interaction, quality of home
environment, quality of childcare environment, etc.) were combined into one cumulative risk
index based on SamerofPs (Sameroff^ Seifer, Baldwin, & Baldwin, 1993; Samerof% Seifer,
Barocas, Zax, & Greenspan, 1987) risk model. Results indicated that the cumulative risk
index was not associated with child cognitive development. It may be that this study failed to
End any significant relations between the cumulative familial factors and children's
cognition because proximal and distal factors affect child cognition in different ways.
Unlike Hooper et al. (1998), other studies have found relations between parent-child
interaction and child cognition. Ayoun (1998), and Tzurie and Weiss (1998) have examined
the relations between specific indicators of cognition and distal and/or proximal factors.
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Ayoun focused on the effects of maternal responsiveness on infants' cognition. She observed
mother-infant dyads, and used tasks of search for hidden objects (which is similar to
Piagetian A-not-B error task) and learning of a contingency rule (which tests the infant's
ability to detect a relation between moving a lever and some reinforcement) to measure
infants' cognition. Ayoun found that infants who succeeded in both tasks had mothers who
were more responsive and talked more about information related to their infants' activities,
which stimulates infants' learning.
Whereas Ayoun (1998) investigated the effects of maternal responsiveness on infant's
cognition, Tzurie and Weiss (1998) included child personality and the mother's attitudes
toward her child in their investigation of the effects of mother-child interactions on children's
concurrent cognition. These researchers used cognitive modifiability to measure children's
cognition in the second grade and mother-child interaction with mediated learning experience
(MLE) in play situations. They found that the MLE explained the child's cognitive
modifiability even though participants were older children and their mothers. This study
showed that none of the distal factors influenced children's cognitive modifiability directly;
but they affected it indirectly through mother-child interactions, which means that motherchild interaction is a critical influence on child cognition.
While Ayoun (1998) and Tzurie and Weiss (1998) have investigated relations
between specific parent-child interaction and children's specific cognition, van Bakel and
Riksen-Walrave (2002) used Belsky's process model of the determinants of parenting to
explain infant's general cognition using familial variables. Participants were healthy 15month-old infants and their primary caregivers in Holland. In their model, parental
characteristics (personality, parental attachment security, parental intelligence, and
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education), contextual characteristics (marital support and satisfaction, social network), child
characteristics (temperament), and quality of parenting were included. One of their findings
was that infants' cognition was related directly to parental intelligence and quality of parental
interaction.
Findings from these studies of children's concurrent cognition have provided strong
evidence for the relations between parent-child interaction and child cognition (Ayoun, 1998;
Tzurie & Weiss, 1998; van Bakel & Riksen-Walrave, 2002). An exception is the study of
Hooper et al. (1998), which used parental interaction as one factor in a cumulative risk index.
Most researchers, however, have been interested in examining what kinds of factors may
predict children's later cognition. Several researchers (Black & Berenson-Howard, 2000;
Murray, Fiori-Cowley, & Cooper, 1996; and Poehlmann & Fiese, 2001) have investigated a
variety of factors, including earlier maternal sociodemographic variables, child
characteristics, and parent-child interaction, as predictors of later child cognition.
Murray and colleagues (Murray, et al., 1996) investigated the contribution of
maternal depression and personal and social adversity to the quality of mother-infant face-toface interactions observed at two months, and in turn, the influences of those interactions on
the quality of infants' attachment to their mothers and to infants' cognition at 18 months.
Murrary et al. found that earlier maternal interaction was a strong predictor of children's
cognition, and other maternal risk variables were related to maternal interaction but not to
children's cognition.
Like Murrary et al. (1996), Poehlmann and Fiese (2001) predicted children's later
cognition using early parent-child interaction. However, Poehlmann and Fiese used neonatal
risk, maternal risk, and parent-child interaction at six months to predict children's cognition
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at 12 months. Results indicated that quality of early parent-infant interaction mediated the
relation between neonatal risk and children's later cognition and that maternal
sociodemographic index (not married, less than high school education, and minority status)
was not a significant predictor. Both of these studies predicting children's later cognition
(Murrary et al., 1996; Poehlmann & Fiese, 2001) have found that earlier parent-child
interaction was related strongly to children's later cognition.
Rather than predicting children's later cognition with earlier familial and children's
characteristics, Black and Berenson-Howard (2000) examined changing patterns of cognitive
development in a sample of healthy infants and toddlers from low-income families. These
researchers divided participants into two groups - infant and toddler based on a cut-off age of
12 months - and compared cognition between these two groups. They found that infants' and
toddlers' scores were significantly different on cognition. Infants' performances were higher
than those in the norm sample, and toddlers' performances were lower. Black and BerensonHoward argued that toddlers in low-income families had less exposure to developmental^
stimulating environments as they grew older; therefore, they may be delayed in cognitive
development as compared to infants. However, Black and Berenson-Howard employed a
cross-sectional design, rather than a longitudinal design, which has limitations for describing
the developmental changes or cognitive differences over time.
Other researchers have investigated child cognition using the same samples across
different time points (e.g., Cohen & Parmelee, 1983; Croft, et al., 2001; Halpem, et al., 2001;
Krishnakumar & Black, 2002; Wijnroks, 1998) in efforts to understand developmental
changes in children's cognition. Cohen and Parmelee (1983) found that cognition at age five
was predicted by infant's early visual attention and by a combination of developmental
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assessments (e.g., GeselTs Developmental Schedules for maturation level of the infant, the
Bayley MDI, Casati-Lezine Cognitive Development for sensory motor development, and
receptive language development). Maternal education was related to child cognition at 24
months and five years, but infant neonatal risks did not predict cognition at age five years or
at any of the earlier age periods.
Halpem et al. (2001) examined the relations among infant temperament, mothers'
interaction behaviors, and infants' cognition at 12 and 18 months of age. In this study, rather
than predicting later cognition with earlier maternal interaction and other variables, Halpem
et al. analyzed separate models at each age. Infants were divided into two groups: small-fbrgestational-age (SGA) and appropriate-fbr-gestational-age (AGA), and their cognition and
temperament were assessed at eight months, as were their mother-infant interactions. They
found no significant group differences in infants' cognition at 12 and 18 months of age, but
mother-infiant interaction variables predicted cognition at 12 and 18 months differentially for
infants with different types of temperament, as well as for the groups of SGA and AGA
infants.
Cohen and Parmelee (1983) and Halpem et al. (2001) have found significant relations
between the quality of maternal interaction and children's cognition during both infancy and
early childhood. However, findings regarding the relations among child characteristics,
mother-child interaction, and cognition are not consistent from one study to the next. Cohen
and Parmelee did not find any significant relation between the child risk factors (e.g.,
gestational age, birth weight, and length of hospitalization) and cognition, but Halpem et al.
found that child characteristics moderated relations between the quality of mother-child
interaction and children's cognition, and these relations were different for children of
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different ages. These findings illustrate the need for further study of the relations among
child cognition, maternal interaction, and child characteristics, including child risk factors.
Cohen and Parmelee (1983) and Halpem et al. (2001) conducted separate analyses to
examine predictors of cognition at different time points rather than examining how the
relations between these variables might differ across time within the same model. Even
though Cohen and Parmelee examined earlier cognition as a predictor of later cognition, they
used different measures of cognition at different ages, which limits the ability to explain
changes in the relations between child cognition and other variables across time.
Croft et al. (2001) investigated changes in the quality of parent-child interaction and
cognitive development across time using a sample of children adopted into the U.K.
following severe earlier privation, and a comparison sample of nondeprived U.K. adoptees.
They measured child cognition using the Global Cognitive Index, McCarthy Scales of
Children's Abilities (McCarthy, 1972) at ages four and six. Their longitudinal analyses
revealed that the increase in positive parent and child interaction was greater for children
with initially lower scores of cognition and who exhibited cognitive catch-up. This research
shows the importance of a high quality environment for promoting the cognitive
development of children at risk, and that parent-child interaction changes with child's
cognition across time.
Whereas Croft et al. (2001) examined differences in cognition between an earlier and
later time point, Krishnakumar and Black (2002) and Wijnroks (1998) have tried to examine
whether the relations between cognition and other predictors would be different across time
in the same models using autoregressive regression analyses. Krishnakumar and Black
(2002) investigated the influence of proximal risk factors (maternal depression and the

16

quality of the home environment) on cognition (Standfbrd-Binet scores) at ages five and six.
Their study included 217 mother and child dyads from low-income African American
families. Their path analyses indicated that the quality of the home environment buffered the
association between maternal alcohol use and child cognition. However, they failed to find
any relations between proximal risk factors and child cognition at age six. The researchers'
explanation was that the results were due to the high stability of child competence.
Wijnroks (1998) investigated the relations among maternal interactive behaviors,
cognitive development, and attention in preterm infants. Like Krishnakumar and Black
(2002), Wijnroks' path analysis that included maternal involvement and infant
responsiveness at 6, 9, and 12 months and infant cognition at 6,12, and 24 months, showed
that cognition at 12 months and maternal involvement at six months directly predicted
cognitive outcome at 24 months. Infant responsiveness at six months and 12 months was
indirectly related to cognition at 24 months through cognition at 12 months. However, they
found that cognition was quite stable across time. Neither earlier maternal interaction, except
at six months, nor earlier child responsiveness influenced later child cognition directly.
Wijnroks (1998) and Krishnakumar and Black (2002) used regression models, which
included earlier cognition to predict later cognition in their longitudinal studies of cognitive
development. These regression analyses are known as auto-regressive models, which predict
the final outcomes while controlling for the effects of initial measurements. This method
often yields no significant findings when stability among variables is strong, as it violates the
random error variance assumption. Croft et al. (2001) examined differences in scores of
cognition between two different times, which fails to provide information about change over
time (Rogosa, Brand, & Zimowski, 1982). Therefore, more comprehensive analysis models,
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such as growth curve models, are necessary to examine how influencing factors are related to
cognitive development using scores of cognition at more than two points of time.
Previous researchers have provided strong evidence that parent-child interaction is
related to children's concurrent cognitive outcome, and may be related to their later cognition
as well. Some studies have conducted separate analyses to examine predictors of cognition at
different time points and have found that relations between predictors and cognition are
different at each time point, which does not explain later cognition or patterns of cognitive
development (Cohen & Parmelee, 1983; Halpem, et al, 2001). Other studies have used
autoregressive models to examine earlier cognition as a predictor of later cognition, however
the ability to capture longitudinal relations with this method is limited (Wijnroks, 1998;
Krishnakumar & Black, 2002).
In addition, some researchers have investigated relations among parent-child
interaction, children's cognition, child characteristics, and familial characteristics, but their
Endings have not been consistent (e.g., Poehlman & Fiese, 2001; Halpem et al, 2001). These
relations between parent-child interaction, child characteristics, and cognition will be
discussed in the next sections in detail.
Parent-Child Interaction
Many developmental theorists have emphasized parent-child interaction as one of the
most influential socioenvironmental factors in child development. Based on this notion,
many researchers have provided strong empirical evidence of relations between parent-child
interaction and children's cognitive outcomes and have investigated the associations of
parent-child interaction and many other factors: child characteristics (e.g., neonatal risk
factors, temperament, gender, etc.) and parental characteristics (e.g., social support, marital
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support, depression, education, socioeconomic status, marital status, parental attachment,
etc.). This section will focus on how parent-child interaction behaviors have been measured,
and the relations between parent-child interactions and factors other than child cognition.
Researchers have used a variety of instruments to measure parent-child interaction,
depending on their research purposes and the ages of participating children. For example,
Tzurie and Weiss (1998) investigated the effects of mother-child interactions on children's
cognitive modifiability, and they assessed mother-child interactions for evidence of mediated
learning experiences (MLE) such as intentionality, reciprocity, transcendence, meaning,
feelings of competence, and regulation of behavior in free-play and structured play situations.
Parent, Gosselin, and Moss (2000) assessed responsibility sharing in mother-child joint
planning with four- to seven-year-olds to examine the relation between quality of motherchild attachment and level of familial adversity. Murray and colleagues (Murray, FioriCowley, & Cooper, 1996) observed mother-infant face-to-face interactions to investigate the
contributions of maternal familial adversity to the mother-infant interaction at two months,
and then, the effect of this interaction on infants' cognition at 18 months.
Most studies of parent-child interaction have used various multi-dimensional
measures to capture parent-child interaction. Among these multiple dimensions of parentchild interaction behavior, some researchers have measured level of activity (Wijnroks,
1998), visual contact, social and play behavior (KivijBrvi, et al., 2001), play quality, verbal
behavior, and reciprocal play behavior (Halpem, et al., 2001). However, in many studies,
parent interactive behavior has been measured with involvement, sensitive responsiveness
(KivijSrvi, et al., 2001; NICHD ECCRN, 1999; Owens, et al., 1998; Wijnroks, 1998),
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positive aspects (Croft, et al., 2000; Kivijarvi, et al., 2001; NICHD ECCRN, 1999), and nonintrusiveness (NICHD ECCRN, 1999; Wijnroks, 1998).
Though parent-child interaction measures vary, parent-child interaction behavior is
commonly measured via observation of structured- or free-play situations (e.g., Croft, et al.,
2001; Halpem, et al., 2001; Kivijërvi, et al., 2001; Owens, et al., 1998; Pauli-Pott,
Mertesacker, Bade, Bauer, & Beckmann, 2000; Wijnroks, 1998). These researchers have
tried to capture multidimensional aspects of parent-child interaction behaviors. In contrast,
some researchers have used summative scores of parent-child interaction measures. For
example, Poehlmann and Fiese (2001) examined the relations among infants' neonatal and
sociodemographic risks, their cognitive development, and the quality of parent-infant
interaction. The quality of parent-infant interaction was observed using the Pediatric Infant
Parent Exam (Fiese, et al., 2001) and scores of interactional reciprocity and positive affect
during parent-child interaction were summed. Owens et al. (1998) measured several maternal
behaviors (look, vocalize, touch, hold, or none of these behaviors) and infant behaviors (look,
vocalize, touch, fuss/cry, or none of these behaviors). They scored these behaviors as
appropriate, insufficient, or intrusive during each three-second interval observed and
calculated summative scores of maternal responsiveness. Pauli-Pott et al. (2000) rated the
promptness and adequacy of mother's responses to infant cues during home visits by using a
1-minute time-sampling technique and used the total frequencies of mothers' responses in
their analyses.
Unlike the three studies mentioned above (Owens, et al., 1998; Pauli-Pott, et al.,
2000; Poehlmann & Fiese, 2001), other researchers have selected dimensions of maternal
interaction based on their statistically significant bivariate correlations with cognition and
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then have used each dimension separately in further analyses (Wijnroks, 1998; Halpem, et
al., 2001; Croft, et al., 2001). For example, Wijnroks (1998) measured several dimensions of
maternal interactive behaviors (e.g., involvement, sensitive responsiveness, nonintrusiveness, and level of activity as mothers' behaviors), as well as child interactive
behavior, and then used maternal involvement for path analyses. Halpem et al. (2001)
observed maternal play quality, maternal verbal behavior, and reciprocal play behavior for
maternal interaction and investigated the relations among maternal play quality, reciprocal
play behavior, infant temperament, and cognition. Croft et al. (2001) analyzed relations
between children's cognition and mothers' positivity, one of their four subscales of parentchild interaction: negativity and positivity of child behavior and of parent behavior.
Researchers have faced methodological difficulties when analyzing these
multidimensional parent-child interactions due to multicollinearity problems. Thus, some
researchers have used summative scores of multiple dimensions while others have analyzed
only selected dimensions that were statistically significant in preliminary analyses. Both of
these methodological approaches ignore measurement error variances of parent-child
interaction measures and the multidimensional aspects of parent-child interaction behavior.
Several researchers have found direct relations between maternal interaction and child
cognition (Ayoun, 1998; Cohen & Parmelee, 1983; Croft, et al., 2001; Krishnakumar &
Black, 2002; Murrary, et al., 1996; Poehlmann & Fiese, 2001; Tzurie & Weiss, 1998; van
Bakel & Riksen-Walrave, 2002; Wijnroks, 1998, etc.). However, Magill-Evans and Harrson
(2001) included both parents' interactions, perceptions of parenting stress, spousal
relationship, and infant characteristics (e.g., preterm and gender) in their analyses but did not
find that any parental social interaction variables predicted child cognition. In this study, the
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nonsigniScance of speciGc parents' social environmental variables maybe due to
multicollinearity among these variables (e.g., paternal and maternal interaction, parenting
stress, etc.).
Researchers have investigated the relations between parent-child interaction and child
characteristics (Crockenberg, 1987; Croft, et al., 2000; Halpem, et al., 2001; Owens, et al.,
1998; Pauli-Pott, Mertesacker, Bade, Bauer, & Beckmann, 2000; Poehlmann & Fiese, 2001;
van Bakel & Riksen-Walrave, 2002, etc.). Most of these studies have assessed how child
temperament influences parental interaction behavior (Pauli-Pott et al., 2000: Owens et al.,
1998; van Bakel & Riksen-Walrave, 2002). Poehlmann and Fiese (2001) examined relations
among neonatal risk factors, maternal interaction, and child cognition. Further, Halpem et al.
(2001) investigated the relations between infant temperament and mothers' interaction
behaviors in predicting child cognition by neonatal risk group and non-risk group.
Among studies of the relations between children's temperament and parental
interaction, Crockenberg (1987) assessed adolescent mothers and their two year-old children
to investigate influences of maternal prior experiences, social support, and infant irritability
on maternal interaction behavior with their children and found that the maternal interaction
behavior predicted the infant irritability. Unlike the findings of Crockenberg (1987), van
Bakel and Riksen-Walrave (2002) tested whether child temperament influenced directly to
the quality of parental interaction in their study examining the relations among parental and
child characteristics, parent-child interaction, and child cognition. They found the statistically
significant path from the child temperament to the quality of parental interaction. In
longitudinal examination of the relations between child temperament and parental interaction,
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the NICHD Early Child Care Research Network (1999) also found that child temperament is
a predictor of later parent-child interaction.
Unlike the findings noted above (NICHD ECCRN, 1999), Crockenberg and
McCluskey (1986) found that children's earlier irritability did not influence later maternal
interaction behavior, nor did the early maternal interaction behavior predict later maternal
interaction behavior. Owens et al. (1998) did not find longitudinal relations between child
irritability and maternal responsiveness at 12 and 18 months (e.g., cross-lagged effects). They
found statistically significant correlations between irritability and responsiveness, and these
relations were negative at concurrent time points. The magnitude of the relations between
infant irritability and maternal responsiveness were different at 12 months and at 18 months.
While both maternal responsiveness and infant irritability were quite stable across time,
maternal responsiveness was more stable than infant irritability. There were no gender
differences in infant irritability or in maternal responsiveness.
Investigating the longitudinal relations between maternal interaction and infant
temperament, Pettie and Bates (1984) found stability for both mother interaction behavior
and for infant temperament. The scores of maternal interaction were more stable than those
of child temperament, which is consistent with the Endings of Owens et al. (1998).
In sum, previous researchers (Crockenberg, 1987; Owens, et al., 1998; van Bakel &
Riksen-Walrave, 2002) have found concurrent relations between child characteristics (e.g.,
emotionality, irritability, temperament) and maternal interaction even though these
researchers have used different child characteristic variables. Next, in longitudinal research,
two studies (Pettie & Bates, 1984; Owen, et al., 1998) have found stability in parental
interaction and in child temperament, but Crockenberg and McCluskey (1986) did not find

stability in parental interaction. Crockenberg and McCluskey argued that this result might be
because they used different measures at each time (e.g., maternal responsiveness at three
months and maternal sensitivity at 12 months). Findings regarding transactional relations
between child characteristics and maternal interactive behavior across time are not consistent.
For example, Crockenberg and McCluskey (1986) and the NICHD Early Child Care
Research Network (1999) have shown relations between early child irritability and later
parental interaction, but Owens, et al. (1998) did not find any transactional relations between
these two variables.
Whereas the studies described above (Owens, et al., 1998; van Bakel & RiksenWalrave, 2002) have investigated child temperament, CroA et al. (2001) and Poehlmann and
Fiese (2001) have examined the relations among infants' risks, their cognitive development,
sociodemographic risks, and parent-infant interaction. Croft et al. found that early
developmental delay was associated with more negative and less positive parent-child
interaction.
Poehlmann and Fiese (2001) examined the relations among infants' neonatal and
sociodemographic risks, their cognitive development, and parent-infant interaction quality in
order to identify mediating and moderating effects among these variables. One of their
findings was that quality of early parent-infant interaction might mediate the relations
between neonatal risk and infants' later cognition, and moderator effects of neonatal risk
were not found in the relations between parent-child interaction and infants' later cognition.
However, Halpem et al. (2001) found that child temperament moderated the relations
between maternal interaction and child cognition at 12 months but not at 18 months. They
found that child temperament and maternal interaction predicted child cognition differentially
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between the birth-risk groups (small-fbr-gestational-age (SGA) vs. appropriate-fbrgestational-age (AGA) infants). In their study, the SGA infants' temperament (e.g.,
emotional tone or attention) moderated the relations between infant cognition at 12 months of
age, reciprocal play, and mothers' play quality. Within the AGA group, temperament and
mothers' play behaviors demonstrated direct effects on infants' cognitive development.
Halpem et al. showed that child characteristics (e.g., a birth risk factor, attention, and
emotional tone) also influenced relations between parent-child interaction and child outcome
differently across time.
Researchers have found concurrent relations between child characteristics and parentchild interaction. However, relations between children's risk factors, parental interaction, and
child cognition could not be defined because findings have been inconsistent. For example,
one study supported the notion that children's risk is an antecedent in relations between
parental interaction and child cognition (Poehlmann & Fiese, 2001), but another study
identified it as a moderator (Halpem, et al., 2001).
Researchers have examined variables besides child characteristics to explain parentchild interaction. The NICHD Early Child Care Research Network (1999) investigated
relations among maternal sensitivity and child positive engagement during mother-child
interaction at 6,15, and 36 months; child characteristics; and familial social and demographic
variables, as well as child care variables. This research found relations among family income,
maternal education, child temperament, child gender, marital status, maternal depression, and
maternal separation anxiety. Even though the purpose of this study was to determine relations
between child care experience and maternal interaction while controlling for these child and
familial variables, these child and family variables explained more variance in maternal
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interaction than did child care variables.
Parent and her colleagues (Parent, Gosselin, & Moss, 2000) examined whether the
quality of mother-child attachment and level of familial adversity were related to differences
in mother-child joint planning in 4-to 7-year-olds, and one of their findings is a familial
adversity main effect on observed patterns of responsibility sharing for global planning.
Those from the high adversity group were less likely to use these strategies. This study
included father absence, low parent education, low family income, overcrowding, and
maternal depression as family adversity. Parent et al. (2000) and NICHD Early Child Care
Research Network (1999) have found relations between family characteristics and maternal
interaction.
Pauli-Pott, Mertesacker, Bade, Bauer, and Beckmann (2000) examined the relations
among maternal reactivity/sensitivity, infant's negative emotionality, caregiver's depression,
and marital support. Using hierarchical regression analyses, they found that child
emotionality was not a statistically significant predictor of maternal reactivity/sensitivity.
While the overall model was not statistically significant, there was an interaction effect
between child's negative emotionality and caregiver depression on caregiver
reactivity/sensitivity. This result may have been due to the fact that negative and positive
emotionality were highly correlated in their analyses.
Several researchers have found that familial risk factors were related negatively to
parental interaction. Family income, maternal education, marital status, maternal depression,
and maternal separation anxiety were used as family risk factors.
Overall, observations during play sessions have been used to measure parent-child
interaction most frequently. While researchers have measured multiple dimensions of parent-
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child interactions, muticollinearity problems have caused methodological difficulties when
researchers have analyzed these variables. Thus, for further analyses, some researchers have
used summative scores of subscales, while others have analyzed only selected dimensions
that were statistically significant in preliminary analyses. Therefore, new methodological
approaches (e.g., Structural Equation Model) are necessary when analyzing multiple
dimensions of parent-child interaction to account for measurement error variances and
consider multidimensional aspects of parent-child interaction.
Dimensions of parent interactive behavior commonly measured include involvement,
sensitive responsiveness (Kivijârvi, et al., 2001; NICHD ECCRN, 1999; Owens, et al., 1998;
Wijnroks, 1998), positive aspects (Croft, et al., 2000; Kivij&rvi, et al., 2001; NICHD ECCRN,
1999), and non-intrusiveness (NICHD ECCRN, 1999; Wijnroks, 1998). However, the
dimensions of parent interactive behavior measured vary across studies.
According to these previous studies of relations among child characteristics (e.g.,
developmental delay, neonatal risk, temperament, emotionality, etc.), parent-child
interaction, and child cognition, parent-child interaction is directly related to child cognition.
However, effects of child characteristics on the parent-child interaction and child cognition
are controversial. Most researchers have found statistically significant concurrent relations
between child characteristics and maternal interaction even though these researchers have
examined different child characteristic variables. Some longitudinal studies indicate stability
in parental interaction and in child temperament, but findings of stability in parental
interaction and transactional relations between child characteristics and parental interactive
behavior across time are not consistent. For example, the study of Crockenberg and
McCluskey (1986) did not find stability for parental interaction, but Owens et al. (1998)

found stability. The NICHD Early Child Care Research Network (1999) found relations
between early child irritability and later parental interaction, but Owens, et al. (1998) did not
find any transactional relations between these two variables.
Even though effects of child characteristics (e.g., developmental risk and neonatal
birth risks) in relations between parent-child interaction and cognition are inconclusive,
previous researchers (Halpem, et al., 2001; Poehlmann & Fiese, 2001) have shown that child
characteristics may be related to parent-child interaction and child cognition, as well as
family adversity (NICHD ECCRN, 1999; Parent, et al., 2000).
Mastery Motivation
Parent-child interaction influences children's development, but children are also
active agents in constructing their own development (Bronfenbrenner, 1989; Overton, 1997).
Many child characteristics (e.g., emotionality, interactive behavior, mastery motivation,
temperament, etc.) are related to cognitive development. Among these child characteristics,
mastery motivation is defined as a psychological force that originates and leads children to
attempt to master tasks for the intrinsic feeling of efficacy without extrinsic rewards
(Morgan, MacTurk, & Hmeir, 1995). Wachs and Combs (1995) defined two domains of
mastery motivation: object mastery orientation and social mastery orientation. According to
Wachs and Combs, object mastery orientation refers to children's orientation toward and
attempts to master objects. Social mastery orientation refers to children's orientation toward
the social environment and attempts to influence and obtain reactions from people (Wachs &
Combs, 1995). They found that object and social mastery motivation were moderately stable
between short-term intervals and different testing situations, but there was not a relation
between object and social mastery motivation with toddlers. This result indicates that object
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and social mastery motivation seem to be different constructs. The next section of this
literature review is focused on children's object mastery motivations.
Researchers have used a variety of measures to capture object mastery motivations.
For example, Niccols and colleagues (Niccols, Atkinson, & Pepler, 2003) used the structured
mastery tasks developed by Morgan et al. (1993) to score object-oriented persistence.
Jennings, Yarrow, and Martin (1984) developed measures of mastery motivation that consist
of three dimensions: producing effects, practicing skills, and persistence at solving difficult
problems at 1 year of age, and curiosity, task orientation, and persistence at difficult tasks at
three and half years of age. Messer et al. (1986) included visual attention, peripheral
exploration, general exploration, task-directed behavior, goal-directed behavior, and success
as mastery motivation in their study. Turner and Johnson (2003) measured child mastery
motivation with three items (preference for challenge, persistence in the face of difficulty,
and positive affect in response to learning) as rated by children's parents and teachers. Kelley
et al. (2000) used children's persistence with and physical and verbal avoidance of tasks to
measure mastery motivation. Maslin-Cole, Bretherton, and Morgan (1993) assessed mastery
motivation with task persistence, task mastery pleasure, goal directedness, and attention span.
Vlachou and Farrell (2000) measured dimensions of object mastery motivation: task
pleasure, task persistence, success, and off-task behavior.
These studies have used various multi-dimensional measures to assess mastery
motivation, which makes it difficult to generalize relations between mastery motivation and
other variables. However, Morgan et al. (1993) found, in their review of studies, that most
mastery motivation has been focused on persistent, task-directed behaviors that could lead to
the mastery of a task. These researchers have tried to capture task-approach behavior, such as
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persistence, attention, preference, and pleasure during children's working with tasks. Results
of these previous studies of mastery motivation indicate a need to further explore measures of
mastery motivation.
Since mastery motivation is defined as a psychological force leading the child to
master tasks, efforts to determine relations between children's mastery motivation and their
cognition have guided many studies of mastery motivation (e.g., Jennings, et al., 1984;
Messer, et al., 1986; Niccols, et al., 2003). Niccols et al. (2003) investigated concurrent
relations between mastery motivation and cognition, and Messer et al. (1986) examined
relations between earlier mastery motivation and later cognition. Jennings et al. (1984) tried
to investigate concurrent and longitudinal relations between mastery motivation and
cognition.
Niccols et al. (2003) investigated relations between mastery motivation and cognition
with preschoolers who had Down's syndrome (#=41). They found positive correlations
between cognitive and adaptive competence and mastery motivation (mastery task
persistence) and no statistically significant differences in mastery motivation by
socioeconomic status or by child gender. The mastery motivation scores of children with
Down's syndrome were low compared to those of children in the norm group.
Jennings et al. (1984) investigated relations between mastery motivation and
cognition when children (#= 35) were in infancy and three and half years old in order to find
whether these relations differ across time. They found moderate correlations between overall
mastery motivation and cognition in infancy (r = .68), and the relation between task
orientation and cognition became weaker in early childhood (for boys, r = .45; for girls, r =
.37). Jennings et al. argued that motivation was not largely differentiated from cognition in
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infancy, but that considerable differentiation occurred when children were more than three
years old. They also found that relations between earlier mastery motivation and later
cognition were not consistent across different dimensions of mastery motivation and gender.
However, for girls, practicing skill, a dimension of mastery motivation at age one, was
related to cognition at age three.
Like Jennings et al. (1984), Messer et al. (1986) attempted to predict later cognition
with earlier mastery motivation. Messer et al. measured children's cognition with the Bayley
MDI and Psychomotor Development Index (PDI) at 6 and 12 months and the McCarthy
Scale of Children's Abilities (MSCA; McCarthy, 1972) at 30 months of age, as well as their
mastery motivation behavior at 6 and 12 months. Results showed that cognitive competence
in infancy (e.g., Bayley's MDI scores) was not correlated with cognitive competence at 30
months, whereas mastery motivation in infancy (e.g., time spent investigating toys at six
months and persistence in solving tasks at 12 months) was related to cognition at 30 months.
This study found negative relations between children's cognition at 30 months and taskdirected behavior at 6 months but did not And the same relations between child's cognition at
30 months and task-directed behavior at 12 months. This study indicated that relations
between child's mastery behavior and later cognition might change at different ages.
Even though Niccols et al. (2003) investigated relations between mastery motivation
and cognition with children who have disabilities, Niccols et al. and Jennings et al. (1984)
have found concurrent positive relations between mastery motivation and cognition. Further,
these relations might change as children get older (Jennings, et al., 1984; Messer, et al.,
1986). However, findings of relations between earlier mastery motivation behavior and later
cognition from two studies (Jennings et al., 1984; Messer et al., 1986) are not consistent.
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Jennings et al. found a positive relation between mastery motivation (practicing skill) in
infancy and general cognition at age three for girls, whereas Messer et al. found negative
relations between children's mastery motivation (task-orientation behavior) at six months and
their cognition at 30 months for both girls and boys but did not End relations between
motivation (task-orientation behavior) at 12 months and cognition at 30 months for either
boys or girls. These findings show that there may be longitudinal relations between mastery
motivation and cognition, and that these relations may be different across time. Thus, there is
need for more investigation of these longitudinal relations. On the other hand, these studies
(Jennings et al., 1984; Messer et al., 1986) have measured different dimensions of the
mastery motivation with different tasks and have used different measures of cognition at
earlier and later time points. These researchers have conducted bivariate correlational
analyses between multi-dimensions of mastery motivation and cognition with relatively small
samples. Therefore, it is possible that different measurements between two different ages,
rather than changes in longitudinal relations, might influence these results.
One important element in the early development of mastery is social interaction
(Heckhausen, 1992). Baker and Baker (1987) pointed out the importance of parental
sensitivity for the maturation of emotional regulation, motivation, and self-esteem. Some
research has supported social influences on mastery motivation (e.g., Kelley, Brownell, &
Campbell, 2000; Maslin-Cole, Bretherton, & Morgan, 1993; Turner & Johnson, 2003).
Turner and Johnson (2003) investigated relations among parent characteristics, parent
beliefs, parent-child relations, children's mastery motivation, and academic gains of
preschoolers. They recruited four-year-old African American children at risk and their
parents (N = 169) and measured children's mastery motivation as rated by their parents and
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teachers. They also measured children's academic gains with pre-and post-test with the
Kaufman Survey of Early Academic and Language Skills (K-SEALS; Kaufman & Kaufman,
1993). Their major findings were positive relations between parent-child relations and
children's mastery motivation, as well as between children's mastery motivation and
children's achievement.
Kelley et al. (2000) and Maslin-Cole et al. (1993) have investigated longitudinal
relations of mastery motivation with parental interaction and cognition, whereas Turner and
Johnson (2003) tested several hypothesized models with the concurrent variables. Kelley et
al. (2000) examined relations between maternal behavior during the second year of children's
life and children's mastery motivation and expressions of self-evaluative affect a year later.
They measured maternal controlling behavior and evaluative feedback during teaching tasks
as maternal behavior, children's persistence with and physical and verbal avoidance of tasks
as mastery motivation, and children's pride and shame as self-evaluative affect. Findings
were that maternal negative and positive behavior at 24 months predicted children's shame
and mastery motivation at 36 months.
Maslin-Cole, Bretherton, and Morgan (1993) reported relations similar to those found
by Kelley et al. (2000) between maternal interaction and mastery motivation. Maslin-Cole et
al. conducted a longitudinal study predicting toddlers' mastery motivation, Bayley MDI, and
free-play competence. This study recruited 41 toddlers and their mothers and used repeated
measures at two points (18 and 25 months of age) to assess stability of mastery motivation
and prediction of child mastery motivation and cognitive competence over time using several
measures of children's early social environment (e.g., mother-child attachment security,
scaffolding effectiveness, martial relations, family adaptability and cohesion, and child

33

temperament). Results showed evidence of stability for measures of the mastery motivation.
These researchers found that the maternal scaffolding effectiveness was a more consistent
predictor of children's mastery motivation and cognitive competence than attachment
security; as well, it predicted children's later motivation and cognitive competence.
Three studies have investigated relations between parental behavior and children's
mastery motivation. Turner and Johnson (2003) found concurrent relations between parentchild relations and children's mastery motivation and cognitive competence. Further, Kelley
et al. (2000) and Maslin-Cole et al. (1993) have found longitudinal relations between earlier
parental interactive behavior and children's later mastery motivation. Previous studies have
shown that parental interactive behavior emerged as a strong predictor of children's mastery
motivation and cognition in infancy as well as later in children's lives.
Other researchers have focused on children's mastery motivation in samples of
children with disabilities (e.g., Hauser-Cram, 1996; Niccols, et al., 2003; Vlachou & Farrell,
2000) or facing risk factors (e.g., Turner & Johnson, 2003). Hauser-Cram (1996) found that
there were not statistically significant differences in mastery motivation between toddlers
with motor impairment (n = 25), developmental delay (» = 25), and typical development (% =
25) when matched for mental age.
Unlike Hauser-Cram (1996), Vlachou and Farrell (2000) compared the level of object
mastery motivation between children with Down's syndrome (% = 4) and children without
disabilities (n = 4) matched for mental ages. Results showed there were no statistically
significant differences in task pleasure and persistence between children with Down's
syndrome and those without disabilities, but, in regard to success and off-task item of
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mastery dimension, there were differences between these two groups depending on different
tasks.
Two studies mentioned above (Hauser-Cram, 1996; Vlachou & Farrell, 2000) have
compared mastery motivation between children with and without disabilities after matching
their mental ages. Other researchers have restricted their participants by controlling for
possible compounding variables related to children's disability status or risk factors. Niccols,
et al. (2003), and Turner and Johnson (2003) have investigated mastery motivation only with
a sample of children with disabilities or children facing risk factors. Even though Niccols et
al. used only children with disabilities in their study, they argued that the scores of mastery
motivation of children with Down syndrome were lower than those of children in the norm
group.
Results of studies that examined the mastery motivation of children with disabilities
(Hauser-Cram, 1996; Vlachou & Farrell, 2000) were not consistent. These studies have been
conducted with relatively small samples to compare with typically developing children.
These previous studies have indicated that research on mastery motivation with larger
samples is needed.
In sum, moderate stability in mastery motivation has been found (Maslin-Cole, et al.,
1993). There are concurrent relations between children's mastery motivation and cognition
(Jennings, et al., 1984; Niccols, et al., 2003; Turner & Johnson, 2003). However, findings
regarding whether early mastery motivation enhances the development of later cognition are
contradictory. Jennings et al. (1984) found a positive relation between infant mastery
motivation and cognition at age three for girls even though one dimension of the mastery
motivation scale was used, whereas Messer et al. (1986) found a negative relation between
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early mastery motivation and children's later cognition. Previous studies have indicated that
longitudinal relations between mastery motivation and cognition may change as children get
older (Jennings, et al., 1984; Messer, et al., 1986).
Maternal interaction influences children's mastery motivation (Kelley, et al., 2000;
Maslin-Cole, et al., 1993; Turner & Johnson, 2003). Researchers have found concurrent
relations between maternal interaction and children's mastery motivation, as well as relations
between early parental behavior and children's later mastery motivation (Kelley, et al., 2000;
Maslin-Cole, et al., 1993).
A large part of the research on children's mastery motivation has focused on samples
of children with disabilities (e.g., Hauser-Cram, 1996; Niccols, et al., 2003; Vlachou &
Farrell, 2000) or risk factors (e.g., Turner & Johnson, 2003). Some researchers have found
differences in relations between mastery motivation and cognition between children with and
without disabilities (Niccols, et al., 2003; Vlachou & Farrell, 2000), but others have not
found difference in these relations (Hauser-Cram, 1996). Even though their findings are not
consistent and have used relatively small samples, children's risk factors, including disability
status, may moderate relations between mastery motivation and cognition.
Most previous studies on mastery motivation have investigated concurrent and
longitudinal relations among parental behavior, mastery motivation, and cognition by
examining different dimensions of mastery motivation at different times and with small
sample sizes. Longitudinal investigations with larger samples may help to generalize these
relations between parental behavior, child mastery motivation, and cognition across time.
According to transactional theorists, children are active agents in creating their social
environments. This notion prompts a question: how does children's mastery motivation

influence parent-child interaction behavior? There is lack of empirical studies investigating
whether children's mastery motivation influences parent-child interaction behavior.
Developmental Risks
Another child characteristic that could affect development is the risks they face. The
effects of risk factors on child cognitive development have been examined frequently. In
some studies, researchers have constrained infant risk factors in efforts to consider their
effects on child outcomes. For example, Benasich and Brooks-Gunn (1996) examined the
effects of maternal knowledge of child development on the home environment and on
cognitive outcomes for preterm children who were low-birth-weight.
Other studies have investigated directly the effects of child risk factors on child
cognition (e.g., Halpem, et al., 2001; Molfese, et al., 1996; Poehlmann & Fiese, 2001). For
example, Molfese et al. (1996) used perinatal risk, family SES, home environment, and
child's mental ability at 12 months to predict children's outcomes. In this study, perinatal risk
was based on the Siegel Risk Index. Perinatal risks included gravidity, maternal smoking,
number of abortions, Apgar scores, hyperbilirubinaemia, gestational age, gender, and birthweight. Molfese et al. found that among perinatal risk factors only gestational age predicted
child intelligence at three and four years. However, in their discriminate analyses, a perinatal
index predicted child outcomes across different ages.
Some researchers have investigated not only whether there are statistically significant
relations between neonatal risks and cognition, but also how these risks are related to
cognition. Poehlmann and Fiese (2001) examined the relations among infant's neonatal risks,
parent-infant interaction, and child cognitive development in order to identify mediating and
moderating variables. In their study, infants' neonatal risks included infants' birth-weight

(more than 500g and less than 2500 g), Apgar score (less than 7), hospitalization (more than
1 week and less than one month), intubation (more than 1 week and less than one month),
and presence of respiratory complications as neonatal risk factors. One of their findings
showed that the neonatal risk was an antecedent variable in the relation between quality of
early parent-infant interaction and later infant cognitive development.
Halpem et al. (2001) found that infants' temperament and a specific risk factor (SGA
vs. AGA) showed moderating effects on the relations between mothers' interaction and
infants' cognition at 12 months. For the SGA infants, temperament moderated the relations
between reciprocal play, mothers' play quality, and infant cognition. The infants of SGA who
were higher in negative emotionality and did not experience mothers' reciprocal play at eight
months of age showed poorer 12-month cognitive development. However, for the AGA
group, temperament and mothers' interaction related directly to infants' cognition.
Landry, Smith, Miller-Loncar, and Swank (1997) investigated relations between
parent interaction and child developmental outcomes by comparing biological risk groups.
Their participants were infants of full-term and very low birth weight (VLBW; less than
1600g) groups; the VLBW group was divided into medically low and high-risk subgroups.
High-risk infants were diagnosed with at least one severe medical complication, such as
bronchopulomanr dysplasia (BPD), severe intraventricular hemorrhage (TVH), or
periventricular leukomalacia (PVL). Landry et al. found that infants who had parents who
were sensitive and did not control nor restrict improved more in child outcomes than did
those of parents who were not sensitive, or were controlling or restrictive. This relation was
stronger for the high-risk children than for the other two groups.
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Whereas Halpem et al. (2001), Landry et al. (1997), Molfese et al. (1996), and
Poehlmann and Fiese (2001) have examined the relations between infant's birth risk factors
and child outcomes, Hauser-Cram, Warfield, Shonkof% and Krauss (2001) investigated the
relation between children's disabilities and their developmental outcomes. Their participants
were children who had Down's syndrome, motor impairment, or other developmental delay;
predictors of child outcomes were type of disability, mastery motivation, behavior problems,
maternal interaction, interaction of disability and mastery motivation, social support, and
problem-focused coping. Results were that children's type of disability predicted trajectories
of cognitive development.
Shonkoff and colleagues (Shonkof% Hauser-Cram, Krauss, & Upshur, 1992) also
investigated interactions between mothers and infants with disabilities and found that these
mothers of children with disabilities had greater difficulty in reading the children's signals
and in facilitating their learning. However, there was a statistically significant relation
between improvement in mother-child interactive behavior and increasing developmental
gains for children.
Researchers investigating effects of child risk factors, including disability status, on
child cognition have shown that children's risk factors were related to their cognition, and
that these relations were mediated by parent-child interaction. It is also possible that child
risk factors moderate the relation between parental interaction and developmental outcomes
(e.g., Halpem, et al., 2001; Hauser-Cram, et al., 2001). Therefore, it is necessary to consider
children's developmental risk factors, including their disability status, in future research
investigating relations between parent-child interaction and cognition.
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Summary
In an effort to understand child cognitive development, researchers have investigated
the relations between child development and contextual factors. These researchers were
influenced by ecological, transactional, and social constructive theories. Social
constructivism highlights the importance of social interaction in children's cognitive
development; ecological perspectives emphasize the effects of personal and environmental
characteristics on child development over time; and transactional theories explain
transactional relations among these personal and environmental characteristics and children's
development across time. These theories suggest that research on child cognitive
development needs to investigate transactional relations among social interaction and
children's characteristics longitudinally.
According to previous research on child cognitive development, parent-child
interaction and child characteristics are related to child cognition. Most studies investigating
relations between parent-child interaction and child cognition have found direct relations
between maternal interaction and child cognitive development (Ayoun, 1998; Cohen &
Parmelee, 1983; Croft, et al., 2001; Krishnakumar & Black, 2002; Murray, et al., 1996;
Poehlmann & Fiese, 2001; Tzurie & Weiss, 1998; van Bakel & Riksen-Walrave, 2002;
Wijnroks, 1998, etc.). The exception are the studies of Hooper et al. (1998) and MagillEvans, and Harrson (2001), which have not found that parental interaction predicted
children's cognition. These latter findings may be a result of using a cumulative risk variable
or multicollinearity among several social environmental variables.
Among studies on relations between parental interaction and child characteristics
(Crockenberg, 1987; Croft, et al., 2000; Halpem, et al., 2001; Owens, et al., 1998; Pauli-Pott,
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Mertesacker, Bade, Bauer, & Beckmann, 2000; Poehlmann & Fiese, 2001; van Bakel &
Riksen-Walrave, 2002, etc.), some studies have investigated relations between child
temperament and parental interaction (Crockenberg, 1987; Owens, et al., 1998; van Bakel &
Riksen-Walrave, 2002) and have found concurrent relations between child characteristics
(e.g., emotionality, irritability, temperament) and maternal interaction. In longitudinal
research, stability in parental interaction is not consistent. Some studies (Pettie & Bates,
1984; Owens, et al., 1998) have found stability in parental interaction and in child
temperament, but Crockenberg and McCluskey (1986) did not find stability in parental
interaction across time. Findings of transactional relations between child characteristics and
maternal interactive behavior across time are not consistent. For example, the NICHD Early
Child Care Research Network (1999) found relations between early child irritability and later
parental interaction, but Owens et al. (1998) did not find any transactional relations between
these two variables. Longitudinal relations among theses child characteristics and parental
interaction variables are not consistent (stabilities and transactional relations). Like Owens et
al., Crockenberg and McCluskey (1986) did not find a relation between child temperament
and later maternal interaction.
Among child characteristics related to cognitive development, mastery motivation
refers to a psychological force that leads children to attempt to master tasks (Morgan, et al.,
1995). Consistent with previous research on children's mastery motivation, moderate
stabilities in mastery motivation across time have been found (Maslin-Cole, et al., 1993).
There are statistically significant concurrent relations between children's mastery motivation
and cognition (Jennings, et al., 1984; Niccols, et al., 2003; Turner & Johnson, 2003).
However, findings about whether early mastery motivation enhances the development of
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later cognition are contradictory. Jennings et al. (1984) found that the positive relation
between infants' mastery motivation and cognition at three years old held only for girls even
though it was one dimension of the mastery motivation scale, whereas Messer et al. (1986)
found that early mastery motivation was negatively related to children's later cognition.
Previous studies have indicated that longitudinal relations between mastery motivation and
cognition may change when children get older (Jennings, et al., 1984; Messer, et al., 1986).
Maternal interaction influences children's mastery motivation (Kelley, et al., 2000;
Maslin-Cole, et al., 1993; Turner & Johnson, 2003). Previous studies have found concurrent
relations between maternal interaction and children's mastery motivation, and between early
parental behavior and children's later mastery motivation (Kelley, et al., 2000; Maslin-Cole,
et al., 1993).
On the other hand, according to transactional theories, children are also active agents
in creating their social environments. This notion prompts the question of how children's
mastery motivation influences parent-child interaction behavior. However, there is lack of
empirical studies investigating whether children's mastery motivation influences parent-child
interaction behavior, even though there are a couple of studies investigating transactional
relations between children's temperament and their cognition.
Most previous studies examining longitudinal relations among parental behavior,
mastery motivation, and cognition have used different dimensions of mastery motivation at
different time points and small sample sizes. Longitudinal investigations with larger samples
may help to generalize these relations between parental behavior, child mastery motivation,
and cognition across time.
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Studies investigating effects of child risk factors, including status of disability, on
child cognition have shown that children's risk factors are related to their cognition. Results
have shown that these relations were mediated by parent-child interaction (Poehlmann &
Fiese, 2001). There is also a possible moderating effect of child risk factors on the relation
between parental interaction and developmental outcomes (e.g., Halpem, et al., 2001;
Hauser-Cram, et al., 2001). Even though effects of child risk factors (e.g., developmental risk
and neonatal birth risks) on the relations between parent-child interaction and cognition are
inconclusive, previous research (Halpem, et al., 2001; Poehlmann & Fiese, 2001) has shown
that child characteristics may be related to parent-child interaction and child cognition
(NICHD ECCRN, 1999; Parent, et al., 2000).
A large part of the research on children's mastery motivation has focused on samples
of children with disabilities (e.g., Hauser-Cram, 1996; Niccols, et al., 2003; Vlachou &
Farrell, 2000) or risk factors (e.g., Turner & Johnson, 2003). Some studies have found that
there are differences in relations between mastery motivation and cognition between children
with and without disabilities (Niccols, et al., 2003; Vlachou & Farrell, 2000), but others have
not found difference in these relations (Hauser-Cram, 1996). Even though the findings are
not consistent and have used relatively small samples, children's risk factors, including
disability status, may moderate relations between mastery motivation and cognition.
Therefore, it is necessary to consider children's developmental risk factors, including their
disability status, in future research investigating relations among parent-child interaction,
children's mastery motivation, and cognition.
Previous studies investigating relations between familial risk factors and maternal
interaction have found that family risk factors related negatively to parental interaction. For
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family risk factors, researchers have used family income, maternal education, marital status,
maternal depression, and maternal separation anxiety (NICHD ECCRN, 1999; Parent, et al.,
2000; Pauli-Pott, et al., 2000).
From a methodological perspective, most previous longitudinal studies of cognitive
development have examined regression models, which used earlier outcomes to predict later
outcomes, or differences in cognitive outcome scores between two different times. These
regression analyses are known as auto-regressive models, which predict the final outcomes
while controlling for the effects of initial/earlier measurements. Since this entails violation of
the random error variance assumption, these analyses often yield no statistically significant
findings among variables when stability among variables is strong. Comparing means at two
different points in time does not provide enough information about change over time.
Therefore, growth curve models are necessary to examine how a variety of factors are related
to cognitive development over more than two points of time.
Parent-child interaction behavior is commonly measured via observation during
structured- or free-play situations in research on parent-child interaction (e.g., Croft, et al.,
2001; Halpem, et al., 2001; KivijSrvi, et al., 2001; Owens, et al., 1998; Pauli-Pott, et al.,
2000; Wijnroks, 1998). These studies have tried to capture multidimensional aspects of
parent-child interaction behavior and have measured involvement, sensitive responsiveness
(Kivijarvi, et al., 2001; NICHD ECCRN, 1999; Owens, et al., 1998; Wijnroks, 1998),
positive aspects (Croft, et al., 2000; Kivijarvi, et al., 2001; NICHD ECCRN, 1999), and nonintrusiveness (NICHD ECCRN, 1999; Wijnroks, 1998). When researchers analyzed these
multidimensional parent-child interactions, however, they faced methodological difficulties
due to muticollinearity problems. Thus, for further analyses, some researchers have used
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stimulative scores of multiple dimensions (Owens, et al., 1998; Pauli-Pott, et al., 2000), while
others have analyzed only selective dimensions, which were statistically significant in
preliminary analyses (Croft, et al., 2001; Halpem, et al., 2001; Kivijârvi, et al., 2001;
Wijnroks, 1998). Both of these methodological approaches ignore measurement error
variances of parent-child interaction measures and the multidimensional aspects of parentchild behavior. Therefore, methodological considerations (e.g., Structural Equation
Modeling) are necessary when analyzing multiple dimensions of parent-child interaction to
account for measurement error variances and consider multidimensional aspects of parentchild interaction.
Conceptual Model
The current study was undertaken with a sample of low-income children who had
indicators of developmental risk to investigate relations among children's task-approach
behaviors and mother-child interactions at three different time; an initial level of children's
cognition; and the rate of change in children's cognition. The conceptual model for this study
is presented in Figure 1. To test this model, the following hypotheses were be addressed:
1.

Maternal supportiveness during mother-child interaction and children's task-approach
behaviors will be stable across three different points of time.

2.

There will be cross-lagged effects of maternal supportiveness during mother-child
interaction on children' task-approach behaviors.

3.

There will be cross-lagged effects of children's task-approach behaviors on maternal
supportiveness during mother-child interaction.

4.

Maternal supportiveness during mother-child interaction and children's task-approach
behaviors at 14 months will be related to children's initial levels of cognition.

5.

Maternal supportiveness during mother-child interaction and children's task-approach
behaviors at 36 months will be related to the rate of change in children's cognition.

6.

Maternal supportiveness during mother-child interaction at 14 and 24 months will be
related to the rate of change in children's cognition.

7.

Children's task-approach behaviors at 14 and 24 months will be related to the rate of
change in children's cognition.

8.

Familial and maternal variables (family income, maternal education, age, and marital
status with biological father of the target child) will be related to maternal
supportiveness during mother-child interaction and children's task-approach behaviors
at 14 months.

Maternal
Education

Supportive
ness 1

Supportive
ness 2

Supportive \
ness 3

Income

Cognition
Level

Maternal
Age

Married
Bio-dad

ffgwre /. The conceptual model.

Cognition ^
Rate

Task
approachl

Taskapproach!

TaskapproachS

CHAPTER 3. METHODS
This study is embedded within a longitudinal study that investigated the impact of the
Early Head Start program. Early Head Start is a two-generation program designed to provide
a wide range of services to low-income pregnant women and families with infants and
toddlers up to age three (Administration for Children and Families, 1999; 2003). The
programs provide a range of services including home visiting, case management, child
development, parenting education, child care, health care and referrals, and family support to
enhance child and family development (Administration for Children and Families, 1999;
2003).
The Early Head Start Evaluation Research and Project was designed to examine the
effectiveness of Early Head Start on infants and toddlers and their families and investigate
what kinds of programs and services can be effective for children and families with different
characteristics. Families (N = 3,001) from 17 sites were recruited into this project when their
infants were less than 12 months between July 1996 and September 1998; they were
randomly assigned to the Early Head Start program group or to a control group that did not
receive Early Head Start services, although they were free to get any other services available
in their communities (Administration for Children and Families, 2003). Before enrollment in
this research project, families completed the Head Start Family Information System (HSFIS)
application and enrollment forms, which were used to document demographic information,
as well as eligibility for a variety of social services including Early Head Start services.
Parent interviews and child assessments were conducted with all families when the target
children were around 14, 24, and 36 months olds. Families provided information regarding
the variety of services they received by completing Parent Services Follow-up Interviews

(PSIs) at 7,16,28 and 36 months on average after enrollment into the research project. The
PSI facilitated collection of information related to the use of Early Head Start services, as
well as other services that families received, participation in education, welfare receipt,
working status, and family and child health. Among these children and families, about 35%
completed all planned assessments at all three scheduled time points when the children were
14,24, and 36 months of age (Administration for Children and Families 2002).
Participants
Across program and control group status, 1,234 children were identified as having
developmental risks at one or more data collection points (e.g., before project enrollment, at
7,16,28 and 36 months after enrollment). These children included those identified by their
parents as receiving (n = 99) or likely eligible for Part C services (n = 187) during one or
more of the parent interviews, as well as children who had suspected developmental delays
(n = 948) based on information gathered via parent interviews or direct child assessments at
any of the scheduled data collection points after enrolling the EHS study. Part C services are
an intervention program for families of infants and toddlers who have disabilities or
developmental needs and are designed to enhance these children's development.
In multivariate analyses, when variables in a covariance matrix are based on different
numbers of cases, it is possible that some of the values may be mathematically out of range
(Kline, 1998). Then, it is problematic to conduct tests of structural equation models. Listwise
deletion, which means that cases with missing observations on any variable are excluded in
analyses, was employed to facilitate structural equation modeling analyses.
Among the 1,234 children with developmental risks in the EHS sample, 794 had
mothers who served as consistent respondents across all data collection points. But only 400

of these mother and child dyads (50%) completed all child assessments and parent interviews
across all three time points included in this study. These 400 children, the sample for the
current study, include children who were identified by their parents as receiving (n = 30) or
likely eligible for Part C services (« = 61), as well as children who had suspected
developmental delays (» = 309).
Demographic description of the mothers included in the current study (7V= 400) is
presented in Table 1. The majority of mothers (75%) spoke English as their primary
language, and another 21% of the mothers spoke Spanish as their primary language. The
majority of mothers were Caucasian (40%), African American (28%), or Hispanic (26%).
Mothers' ages ranged from 14 to 47 years; 37% of mothers were under 20 years old, and 4%
were over 35 years old when their children were bom. Demographic information regarding
maternal education, marital status, employment, and income was collected at the time these
families enrolled in the larger project. More than half the mothers in this sample (58%) were
single, and 50% had not completed high school. Average gross annual income was
$9,102.68. Approximately half of the children in the sample (48 %) were girls.
According to the attrition analyses, there were not statistically significant differences
between the children and mothers who included in the current study (% = 400) and those who
were not included (% = 394) in level of children's disability (y ^(2) = 2.11,

= .35) or

maternal marital status with biological father of the target children (%^(1) = 1.21,^ = .27).
Among maternal characteristics and children's variables, t-tests were conducted with
continuous variables to compare those included in the current study and those not included.
Results are presented at Table 2. There were statistically significant differences in ratings of
children's task-approach behaviors at 14 months between the groups. Children included in
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Table 1

Demograp/wc CAwocfewAcgyôr MbfAerf (TV = 400)
Characteristics

AT

%

23.14(5.98)

Age (year)
14-15

9

2.3

16-20

137

34.3

21-25

126

31.5

26-30

74

18.5

31-35

38

9.5

36-40

10

2.5

6

1.5

Caucasian

160

40.0

African-American

113

28.3

Hispanic

104

26.0

14

3.5

150

37.5

40+

MfSD)

Range
14-46

Ethnicity '

Others
Marital status ^
Married with biological
father of the target child

(hzMe confmwes)
JVbfe. * Maternal age at birth of the child
^Maternal education from PSI at 16 months. Missing values were imputed based on the
data from other timepoints
^ Total number and percentage values don't equal 400 and 100, respectively, due to
non-responses
^ Marital status at 14 months of child age
^ Mean incomes for all timepoints after imputation based on regression estimations at
each timepoint.
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Table 1 (continued)

M

%

<6* grade

13

3.3

6V grade

52

13.0

9* grade

29

7.3

10* grade

41

10.3

11* grade

50

12.5

High school/GED

136

34.0

Some college

33

8.3

Associate degree in college

36

9.0

Bachelor's degree

7

1.8

Post-college

3

0.8

Full-time

102

25.5

Part-time

46

11.5

Unemployed

87

21.8

Homemaker

104

26.0

83

20.8

Characteristics

M (3D)

Range

Education"

Employment "

In school/training
Annual income ($) ^

13,280 (6,938)

0-2,999

18

4.5

3,000-5,999

35

8.8

6,000-11,999

143

35.8

12,000-17,999

105

26.3

18,000-23,999

72

18.0

24,000-29,999

19

4.8

8

2.0

30,000+

1,400-43,090
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this study were more likely to score ratings of high task-approach behavior than were
children in the attrition group. The mothers participating in this study had completed fewer
years of education than had those excluded at the time they completed the Parent Service
Interview at six months.

Table 2
Group Differences for Maternal Characteristics and Children's Task-approach Behaviors and
Cognition at 14 Months between the Study Group *(/% = 400) and Non-study Group (% = 394)

Variables

Study

Non-study

M(SD)

M (SO)

Mother
Education (year) ^

10.72 (2.89)

11.14(2.71)

2.09 (792)*

9,416.06 (7,241.26)

9,063.83 (7,319.70)

-.40 (276)

23.14 (5.98)

23.69 (6.16)

1.22(730)

Sensitivity

4.29(1.29)

4.12(1.35)

-1.66(685)

Cognitive stimulation

3.45(1.22)

3.38 (1.23)

-0.68 (685)

Positive regard

3.62(1.18)

3.61 (1.18)

-0.12 (685)

3.64 ( .99)

1.73 (3.42)

94.85 (5.73)

94.14(6.52)

Income ($) ^
Age at birth (year)
Mother-child interaction

Child
Task-approach behavior
MDI

-10.51 (452)***
-1.46(655)

Study group refers to the children and mothers included in this study, and non-study
groups refers those not included due to missing data.
^Variables from the Parent Service Interview at 6 months.
*f < .05 ***;,<.001.
Data Collection Procedures
Before recruitment, a parent survey was employed to gather information about
program eligibility, assistance or welfare participation, family SES, employment status,
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child-birth risks, etc. Sample recruitment began in 1996 and was completed in 1998
(Administration for Children and Families 2002). Participating families were interviewed
(PSIs) about their use of a wide range of services at approximately 7,16, and 28 months after
enrollment, as well as when they exited the program. During parent interviews, data related
to children's development and family functioning were collected in person or via telephone.
Data were collected by interviewing the parents, assessing the children, and videotaping
parent-child interaction sessions. All of the parent interviews were conducted in the families'
homes, when the children were 14,24, and 36 months olds. To minimize biases, the
interviewers and assessors collected data without knowing which families were in the
program or the control group.
Measures
The current study used measures of mother-child interaction and children's taskapproach behaviors beginning when the children were a little more than one year old which
is generally the time that children begin to express themselves verbally and understand more
complex language. As children begin to use language more effectively at two to three years
of age, their interactions with their mothers become more reciprocal. During these early years
of life, one of the primary developmental areas to emerge is the self-system, which reflects
children's mastery motivation (Brownell & Kopp, 1991; Dweck & Leggett, 1988; Piaget,
1952).
During mother-child interactions, three indicators of maternal supportiveness were
measured; these were behaviors observed during mother-child play sessions. The Bayley
Scales of Infant Development II (Bayley, 1993) was used as a measure of children's
cognition. The Behavior Ranting Scale (BRS, Bayley, 1993) was used as a measure of
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children's task-approach behaviors; six indicators (later combined into 3 indicators) from the
BRS were used in this study. In addition, maternal demographic characteristics were included
as control variables (see Table 3).
Mbf&er-cAzM /nferacfion
The quality of mother-child interaction was coded by observers watching videotaped
sessions during which mothers played with their infants during 10 minutes of a semistructured free play tasks at their home. The mother and child were given three bags of toys
appropriate for each age point (e.g., a book ("Good Dog Carl"), stove/pots, and ark/animals
at 14 months; a book ("The Very Hungry Caterpillar"), stove/pots, and ark/animals at 24
months; a book ("The Very Hungry Caterpillar") cash register/groceries, and Duplo blocks at
36 months). They were asked to play with the toys in the sequence described above, but were
not given time limits for any of the specific toys. The interactions were coded using
observation scales adapted from the NICHD Study of Early Child Care's Three Box Coding
Scales (NICHD Early Child Care Research Network, 1997; 1999), which includes nine 7point scales (e.g., 1 "Very Low Sensitivity" to "Very High Sensitivity"). This coding scheme
consists of the Scales for Parent Behaviors and Scales for Child Behaviors. Six dimensions of
parent behaviors were coded: (1) parental sensitivity, (2) intrusiveness, (3) parental
stimulation of cognitive development, (4) parental positive regard, (5) parental negative
regard, and (6) parental detachment. Three dimensions of child behavior were coded: (1)
child engagement of parent, (2) sustained attention with objects, and (3) negativity toward
the parent.
In this study, three of the mothers' interaction behaviors — sensitivity, stimulation of
cognitive development, and positive regard — were used as the measures of mothers'
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TableS

List of Variable Names and Labels at Tables and Figures
Variable name

Variable label

Maternal characteristics
Maternal education at 14 months

Edu

Average gross family income across 4 time

Inc

Maternal age at birth of the target child

Age

Maternal marital status with biological father of child at 14 months

Mar

Maternal supportiveness during interaction *

Sup

Maternal sensitivity at 14 months

Sensl

Maternal stimulation at 14 months

Stiml

Maternal positive regard at 24 months

Posl

Maternal sensitivity at 24 months

Sens2

Maternal stimulation at 24 months

Stim2

Maternal positive regard at 36 months

Pos2

Maternal Sensitivity at 36 months

Sens3

Maternal stimulation at 36 months

Stim3

Maternal positive regard at 36 months

Pos3

Child task-approach behaviora

C-Task

Activity level /Hypersensitivity at 14 months

Actl

Adaptation to change/Cooperation at 14 months

Adapl

Attention to task/Persistence at 14 months

Attenl

Activity level /Hypersensitivity level at 24 months

Act2

Adaptation to change/Cooperation at 24 months

Adap2

Attention to task/Persistence at 24 months

Atten2

Activity level /Hypersensitivity at 36 months

Act3

Adaptation to change/Cooperation at 36 months

Adap3

Attention to task/Persistence at 36 months

Atten3

Child cognition
Level of cognition *

Cog-Level

Rate of change in cognition *

Cog-Rate

Raw scores of Bayley's Mental Scale at 14 months

Bayley 1

Raw scores of Bayley's Mental Scale at 24 months

Bayley 2

Raw scores of Bayley's Mental Scale at 36 months

Bayley 3

Mofe. * Latent constructs

supportiveness during mother-child interactions. Operational definitions for each rating point
on these scale of maternal supportiveness are presented in Appendix B. Maternal sensitivity
refers to how the mother observes and responds to the child's cues (gestures, expressions,
and signals) and the mother's awareness of her child's needs, moods, interests and
capabilities (e.g., changing the pace when the child appears under-stimulated or tired) during
mother-child interaction. High ratings on Sensitivity indicate that the mother's behavior is
child-centered. Maternal stimulation of cognitive development refers to the degree to which
the mother provides effortful teaching to enhance perceptual, cognitive, and linguistic
development, and whether the mother stimulates cognitive development based on the child's
developmental level and tries to bring the child above that level (e.g., presenting activities in
an organized sequence of steps and elaborating on the pictures and actions in the book).
Maternal positive regard measures the degree of the mother's expression of love, respect, and
admiration for the child during mother-child interaction (e.g., speaking in a warm tone of
voice).
A six-member coding team was trained by a team leader to establish and maintain
inter-rater reliability (Administration for Children and Families, 1999; 2003). Inter-rater
agreement rates among coders using these nine scales were established to a criterion of
agreement within one point on 85 percent of the items before coding began. The team
conducted intermittent inter-rater reliability checks on a randomly selected 15 percent of each
coder's weekly videotape assignment. A total of 8.5 percent of tapes served as reliability
tapes, and interrater agreement on these tapes averaged 93 percent (Range = 84 - 100) across
all reliability checks for all coders (Administration for Children and Families, 1999; 2003).

These trained observers coded the videotapes while blind to the research status of the motherchild dyads.
Normality of scores for these three measures of mother's supportiveness behaviors
was examined. Skewness of sensitivity, stimulation of cognitive development, and positive
regard were -0.23,0.20, and 0.11 at 14 months; -0.50,0.06, and 0.08 at 24 months; and -0.22,
0.16, and 0.08 at 36 months, respectively. Kurtosis of sensitivity, stimulation of cognitive
development, and positive regard were -0.68, -0.31, and -0.25 at 14 months; -0.18, -0.40, and
-0.64 at 24 months; and -0.72, -0.40, and -0.55 at 36 months, respectively. Both skewness
and kurtosis for these indicators of maternal supportiveness were within good ranges (range
of skewness within + 2 and range of kurtosis within + 7 are considered acceptable), which
indicates that the assumption of normal distribution is met for each of these indicators.
Internal consistency for each of these indicators was checked by calculating Cronbach's
alpha coefficients. Results showed good internal consistency for these three indicators of
maternal supportiveness with coefficients of .83, .83, and .84 at 14, 24, and 36 months of
child age, respectively.

Children's mastery motivation is usually measured using structural tasks or free play
situations (Barrett, Morgan, & Maslin-Cole, 1993; MacTurk, Morgan, & Jennings, 1995).
However, in this study, 13 items from the Orientation and Engagement Subscale and the
Emotional Regulation Subscale of the Behavior Rating Scale (BRS), which is a part of the
Bayley Scales of Infant Development (BSID-II, Bayley, 1993), were used to measure the
children's sensitivity, adaptation and attention toward the tasks, as well as, persistence,
cooperation, and activity level during test taking. Each item of the BRS is scored on a 5-point

Likert-type scale ranging from 1 "Constantly off task" to 5 "Constantly attends" on the basis
of the degree of presence or absence of the behavior. The assessors who administered the
BSID-II scored this Behavior Rating Scale based on their interactions with the child during
administration of the BSID-II.
First, all 13 items of the BRS were examined for internal consistency. They were
submitted to factor analyses, which resulted in a two-factor solution. However, the results
showed poor model St indices, and the items did not show distinctive factors. All items from
the Orientation/Engagement Subscale and the Negative affect item from the Emotional
Regulation Subscale were eliminated due to small squared multiple correlations (e.g., less
than .4 which indicates less than 40% of variance of the total items is explained by the latent
factor) and low factor loadings, as well as conceptual considerations that indicated some
items were very different than the other items used. Finally, six items (Hypersensitivity,
Activity level, Adaptation to change, Cooperation, Attention to task, and Persistence) were
submitted to additional factor analyses across each time point. This resulted in a single-super
factor solution. Factor loadings for the six items at 14,24, and 36 months are presented in
Table 4. Internal consistency reliabilities for these six items were .86 (#^= .36 - .56), .90 (^
= .46 - .71), and .90 (^ = .48 - .68) at 14,24 and 36 months of child age, respectively.
For simplicity of models and enhancing variability of variables, three composite
indicators at each data point were created using these six items. Composite indicators were
created because a minimum of three indicators per latent variable is recommended due to
model underidentification (Kline, 1998). The first indicator included Hypersensitivity and
Activity level; the second indicator included Adaptation to change and Cooperation; and the
third indicator included Attention to Task and Persistence. Skewness of Activity level/
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Table 4

Factor Loadings of Emotional Regulation items with Oblimin Rotation at 14, 24, and 36
Months of Children's Age (TV = 406%)
14 months

24 months

36 months

Hypersensitivity

.76

.80

.83

Adaptation to change

.68

.76

.75

Attention to task

.82

.88

.86

Persistence

.76

.83

.82

Cooperation

.84

.89

.88

Activity level

.82

.80

.80

60.85

68.39

67.35

Total variance explained (%)

Hypersensitivity, Adaptation to change/Cooperation, Attention to task/Persistence were 0.60, -0.51, and -0.80 at 14 months, -0.59, -0.78, and -0.44 at 24 months, and -0.52, -0.79,
and -0.42 at 36 months. Kurtosis of Activity level/Hypersensitivity, Adaptation to
change/Cooperation, Attention to task/Persistence were 0.18,0.31, and 0.65 at 14 months,
0.19, 0.88, and 0.15 at 24 months, and -0.22,0.21, and -0.10 at 36 months. These skewness
and kurtosis indices are within good ranges to assume univariate normality for each indicator.
CAfW Cognifio/z
Infants' cognitive functioning was assessed using the Bayley Scales of Infant
Development II (BSID-II, Bayley, 1993), which measures the developmental functioning of
infants and children from the ages of 1 to 42 months. The purpose of BSID-II is to diagnose
developmental delay and facilitate planning of intervention strategies.
The Mental Scale of the BSID-II contains 177 items, any number of which can be
administered to a child depending on his/her chronological age. The criterion for a child's
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performance to receive credit for each item is specified. In this study, 87-105 items were
administered when the children were 14 months of age, 113-148 items were administered at
24 months, and 140-168 items were administered at 36 months. The Mental Scale is designed
to measure an infants' sensory perceptual acuities, discriminations, early acquisition of object
constancy and memory, problem-solving ability, vocalizations and the beginning of verbal
communication, and early evidence of generalizations and classification (Bayley, 1993;
Pollitt, & Triana, 1999). The BSID-II is a standardized test, and responses can be used to
calculate the standardized Mental Development Index (MDI) in order to examine the infants'
overall cognitive abilities; however, in this study, raw scores were used to examine growth
curve models (initial level of infants' cognition, and rate of change in cognition). Very good
internal consistency has been reported for the Mental Scale; coefficient alphas were .83, .92,
and .89 at 15,24, and 36 months, respectively (Bayley, 1993). Test -retest reliability was r =
.91. The Bayley MDI is correlated with the McCarthy Scales of Children's Abilities (MSCA)
and the Wechsler Preschool and Primary Scale of Intelligence-Revised (WPPSI-R) [e.g.,
MSCA's General Cognitive Index (r = .79), MSCA subscales (r ranging from .57 to .77), and
WPPSI-R (r = .73)] (Bayley, 1993).
In this sample, means on raw scores of the Mental Scale were 94.85 (jD = 5.73),
127.68 (6Z) = 6.38), and 150.21 (SD = 6.95) at 14,24, and 36 months, respectively. Averages
of the MDI, which is a standardized score, were 96.22 (SO = 10.92), 84.42 (5!D = 13.50), and
86.67 (&D = 12.01) at 14,24, and 36 months, respectively. Internal consistency coefGcient
Cronbach's alphas were .80, .85, and .82 at 14,24, and 36 months, respectively. Skewness
were -0.51, -0.24, and -0.16 at 14,24 and 36 months, and Kurtosis were 0.71, 0.31, and 0.84,
respectively. The skewness and kurtosis indices for raw scores of the Bayley Mental Scale
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were within good ranges (range of skewness is within + 2 and range of kurtosis is within + 7)
to assume univariate normality of each indicator.
Mzferna/ C/wzrocfe/isfzcs
Maternal age and education, family income, and maternal marital status with the
target child's biological father were used as exogenous control variables. These familial
characteristics were collected via parent interview at various points of time, including before
the enrollment.
Since correlations between per capita income and other variables and correlations
between annual gross income and other variables were very similar, average of annual gross
family income across five data points (before enrolling in the EHS study and after 7,15,28,
and 36 months of the enrollment) were computed after imputation of missing observations
with estimated income scores by using multiple regression based on existing scores at
different points of time (Kline, 1989).
Maternal age and marital status with the target child's biological father were gathered
during the parent interview when the children were 14 months of age, and years of mothers'
education during the PSI at 15 months after enrollment into the study. Imputation of missing
observations of maternal education was made using observations at other data points, and
missing observations of marital status (n = 9) were replaced with 0 values as "Not married to
the child's biological father." Skewness of maternal education, age, and income were -1.10,
1.00, and 0.72, respectively, and kurtosis of maternal education, age, and income were 2.65,
0.94, and 0.54, respectively. There were a few outliers, which were more than 3 standard
deviations from the means, among observations of maternal age and years of education.
However, these outliers seem to represent true scores from the population, and the skewness
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and kurtosis statistics for the sample were within an acceptable range. Therefore, these data
points were included in the analyses competed for this study.
Data Analysis Procedures
To evaluate longitudinal relations among mother-child interactions, children's taskapproach behaviors, and children's raw scores on the Bayley Mental Scale at three points in
time, structural equation modeling analyses were employed by using the LISREL statistical
program. Structural equation modeling analyses allow researchers to test the several causal
relationships specified simultaneously and postulate several alternative models to identify a
model most appropriate to explain the data (Jôreskog, 1993), as well as consider
measurement errors among observed variables submitted to the analyses (Bollen, 1989; e.g.,
autocorrelations, errors of measurement, accounting for error variance of observed variables).
First, a Pearson product moment correlation matrix was created to allow examination
of the relations between all variables. Second, growth-curve models estimating latent initial
levels of the maternal supportiveness, children's task-approach behaviors, and children's
cognition and rate of change in these variables were examined for their linearity and
variability of the variances (See Figure 2). However, there was not much variability of
variance for the initial level or for the rate of change in the variables except for the children's
raw scores on the Bayley Mental Scale. For the trajectory model for the children's raw scores
on the Bayley Mental Scale, the path from the slope to raw scores of Bayley Mental Scale at
36-months were set free when the growth curve analyses were conducted, which means that
the rate of change in the raw scores on Bayley Mental Scale may not be linear, and the rate of
change is, at least to some extent, different across time and not interprétable. Next,
measurement models for maternal supportiveness and the children's task-approach behaviors
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were examined at each data point. After examination of measurement models for each latent
construct, the overall measurement model with all indicators was investigated. Confirmatory
factor analyses allow examination of whether the relations between the relevant indicators
observed from the sample and the underlying constructs are satisfactory. Confirmatory factor
analyses also prove that a set of indicators measuring the same construct are correlated
highly, which is evidence of convergent validity, and correlations among indicators of
different latent constructs are not excessively high, which is evidence of discriminate validity
(Bollen, 1989). Finally, the developmental trajectory of the children's raw scores on the
Bayley Mental Scale and stability and cross-lagged effects of maternal supportiveness and
children's task-approach behaviors at the three time points were examined. A series of
sequential models was investigated to find an appropriate model that best fit the current data.
Table 5 presents the structural paths in a series of sequential model comparisons (see Table 3
for variable names and labels). Maximum likelihood (ML) estimation was used to estimate
the parameters in the measurement model and the structural models.

(Rate of
change)

(Initial
Level)

el

c2

Figwre 2 Diagram of a growth-curve model
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64

Table 5
Structural Paths in a Series of Sequential Model Comparisons
Model Oa

Model 1

Model 2

Model 2a

Model 3

Model 4

Model 5

Edu ->Supl

X

X

X

X

X

X

Inc

Supl

X

X

X

X

X

X

Age -> Supl

X

X

X

X

X

X

Mar

X

X

X

X

X

X

Edu -) Task!
Inc
Taskl
Age -> Taskl

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Mar

Taskl

X

X

X

X
X

X

X

Supl-) Sup2

X

X

X

X

X

X

Siq)2-> Sup3

X

X

X

X

X

X

C-Taskl

C-Task2

X

X

X

X

X

X

C-Task2 -> C-Task3

X

X

X

X

X

X

Exogenous variables

Supl

Stability

Cross-lagged
Supl->C-Task2

X

X

X

X

Supl->C-Task3

X

X

X

X

Sup2->C_Task3

X

X

X

X

C-Taskl-)Sup2

X

X

C-Taskl->Sup3

X

X

C-Taskl-»Sup3

X

X

Direct effect
Sup1 ->Cog-Level

X

X

X

X

X

X

Sup3-) Cog-Rate

X

X

X

X

X

X

C-Task3

X

X

X

X

X

X

X

X

X

X

X

X

C-Taskl -> Cog-Rate

X

X

C-Task2

X

X

Cog-Rate

C-Taskl -> Cog-Level

Cog-Rate

Supl-> Cog-Rate

X

Sup2-> Cog-Rate

X

Corr exogenous vars "

X

X

X

X

X

X

X

Correlations TE ^

X

X

X

X

X

X

X

TVbfe. ' Con-elation among exogenous variables " Correlation among measurement errors
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Measwremenf A/We/ (Mode/ 0)
The measurement model is most parsimonious since there was no structural path
between latent constructs and provides a baseline model against which to evaluate the
alternative or nested models. Based on modification indices for measurement errors in the
initial measurement model, the measurement model was respecified to improve its fit to the
data (Model 0a).
iSbzMzfy Mode/ (Mode/
The stability model added several structural paths: (1) four stability paths among maternal
supportiveness and children's task-approach behaviors across time, (2) paths from four
maternal exogenous variables to maternal supportiveness and to children's task-approach
behaviors at 14 months of age, (3) paths from maternal supportiveness and children's taskapproach behaviors at 14 months to the initial level of children's cognition, and (4) paths
from maternal supportiveness and children's task-approach behaviors at 36 months to the rate
of change in children's cognition. In addition to these structural paths, correlation paths
between maternal supportiveness and children's task-approach behaviors at three concurrent
time points were included.
Croa?-/agged

ofMofema/ Jwpporf/veMe&y Mode/ (Mode/ 2)

This model included cross-lagged paths from maternal supportiveness to children's
task-approach behaviors in the stability model (Model 1). Thus, model 2 tests whether
maternal supportiveness at 14 months influences children's task-approach behaviors at 24
and 36 months, as well as whether maternal supportiveness at 24 months influences
children's task-approach behaviors at 36 months. The stability model (Model 1) is nested
within Model 2.
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Cro&?-/agged

of CAz/d 7iz?t-approac& BeAavzor Mode/ (Mode/ 2a)

This model added cross-lagged paths from children's task-approach behaviors to
maternal supportiveness in the stability model (Model 1). Thus, this model was created to
examine the effect of children's task-approach behaviors at 14 months on maternal
supportiveness at 24 and 36 months, and the effect of children's task-approach behaviors at
24 months on maternal supportiveness at 36 months. The stability model (Model 1) is a
special case of Model 2a.
/(eczproca/ Cro&?-/agged Z^ecf Mode/ (Mode/ 3)
This model included cross-lagged paths between children's task-approach behaviors
and maternal supportiveness in the stability model (Model 1). Thus, Model 3 has paths from
children's task-approach behaviors at 14 and 24 months to maternal supportiveness at 24 and
36 months, as well as paths from maternal supportiveness at 14 and 24 months to children's
task-approach behaviors at 24 and 36 months. Model 2 and Model 2a are nested within
Model 3.
Dzrecf Z^ecf of CAz/d 7a?&-<zpproacA Be&avzor on /We of CAange z/i Cogrzzfzon Mode/
(Mode/ ^
In Model 4, paths from children's task-approach behaviors at 14 and 24 months to the
rate of change in children's cognition were added to Model 2. Model 2 is a special case of
Model 4. This model enables examination of whether children's earlier task-approach
behaviors at 14 and 24 months influence directly the rate of change in children's cognition.
Dzrecf .E^ecf ofMafema/ &zpporfzve/zes; on /(afe of C&ange z% Cogazfzon Mode/ (Mode/ J)
This model included paths from maternal supportiveness at 14 and 24 months to the
rate of change in children's cognition in Model 4. Model 5 enables examination of whether

maternal supportiveness at 14 and 24 months influence directly the rate of change in
children's cognition. Model 4 is nested within Model 5.
In order to assess these proposed models, it is necessary to evaluate goodness-of-fit
indices for each model. First, the likelihood ratio

statistic and its p-value are commonly

used to evaluate fit based on the null hypothesis that the population covariances are identical
with those predicted from the model estimates. However theses indices were confounded by
sample size (Gerbing, & Anderson, 1993), and using ratio of %^/df is suggested in these
instances (Wheaton, Muthën, Alwin, & Summers, 1977). The Goodness-of-Fit Index (GFI)
and Adjusted Goodness-of-Fit Index (AGFI) are often used for model evaluation along with
statistic. The GFI measures the relative amounts of variance and covariance in the
observed matrix that are predicted by those in the population matrix, and the AGFI, adjusted
for the number of degrees of freedom in the specified model, are influenced by sample size
(Bollen, 1989). Normal Fit Index (NFI; Bentier & Bonett, 1980) examines fit by the
incremental fit of the model of interest relative to the uninteresting nested baseline model.
Comparative Fit Index (CFI: Bentler, 1990), which is revised from the NFI, takes sample size
into account, and a value above .90 indicates an acceptable fit. Root Mean Square Error of
Approximation (RMSEA) takes into account the error of approximation in the population,
and a value less than .05 indicates a good fit (Byrne, 1998). RMSEA (Steiger & Lind, 1980)
is sensitive to the number of estimated parameters in the model and is influenced by sample
size. Hoelter's Critical N (CN) indicates the adequacy of sample size. A CN value in excess
of above 200 is indicative of a model that adequately represents the sample data (Byrne,
1998). Among these indices, there is not one single index to satisfy all criteria to test models
(Gerbing, & Anderson, 1993). Currently, methodologists have suggested use multiple
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goodness-of-fit indices to evaluate model Gt. Therefore, in the current study,

ratio of %^/d%

GFI, AGFI, NFI, CFI, RMSEA, and CN were used to assess the proposed models.
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CHAPTER 4. RESULTS
In the current study, four latent constructs and four maternal variables, which served
as covariates, were used in the analyses. The four latent constructs were based on observed
variables collected across three time points. Among these constructs, the initial level of
children's cognition and the rate of change in children's cognition were used in the growthcurve model.
In this chapter, first, correlations among these observed variables were examined.
Second, results of structural equation modeling analyses are presented. In the measurement
model, factor loadings for each observed variable within a construct, squared multiple
correlations, and correlations between measurement errors are reported. Structural equation
modeling was used to conduct confirmatory factor analyses and test the proposed structural
models based on the measurement model.
Correlation Analyses
Intercorrelations, means, and standard deviations for all indicators measuring latent
constructs are presented in Table 6. Among maternal characteristic variables, maternal
education and age were related to indicators of maternal supportiveness, as well as to
children's raw scores for the Bayley Mental Scale across time.
High intercorrelations among Sensitivity, Stimulation, and Positive regard, which are
indicators of maternal supportiveness, existed at each time point (from .53 to .71), whereas
there were moderate intercorrelations among these indicators across different points of time
(from .27 to .50). These correlations among the indicators of maternal supportiveness were
stronger between adjacent data points (14 months and 24 months; 24 months and 36 months)
than they were between maternal supportiveness at 14 months and at 36 months. These

Table 6

Zero-order Correlations, Means, and Standard Deviations for Indicator Variables (#= 400)
1

3

5

.16**
.07
-.05

.15*
.34***

.15**

—

Parent-child interaction
5. Sensitivity1
6. Stimulation 1
7. Positive regard 1
8. Sensitivity2
9. Stimulation 2
10. Positive regard 2
11. Sensitivity 3
12. Stimulation 3
13. Positive regard 3

.28***
.34***
.28***
.23***
.19***
.26***
.27***
.33***
29***

.12*
.08
.10*
.20***
.12*
.07
.21***
.13*
.15**

.20***
.15**
.21***
ig***
.14**
.09*
.24***
.16**
.28***

.11*
.05
.07
.13*
.11*
.02
.13**
.01
.10

.01
-.03
.08
.07
.05
.08
.09
-.04
.04

.09
.08
.09
.10
.15**
.09
.12*
.10*
.13*

.08
.04
.09
.16**
.15**
.14**
.13*
.11*

.12*
.16***
.14**
.20***
.19***
.19***
.21***
.17***
.23***

.06
.09
.06

13**
.03
.09

.05
.04**
.09

.19***
.24***
.35***

Task-approach
14. Sensitivity/activity level 1
15. Adaptation/cooperation 1
16. Attention/persistence 1
17. Sensitivity/activity level 2
18. Adaptation/cooperation 2
19. Attention/persistence 2
20. Sensitivity/activity level 3
21. Adaptation/cooperation 3
22. Attention/persistence 3
Mental Scale
23. Bayley 1
24. Bayley 2
25. Bayley 3
M

*p < .05. **p < .01. ***p < .001.

2

4

Variables
Maternal variables
1. Education
2. Family Income
3. Age at birth
4. Married with bio-father

--

.06
.05
.19
.06
.08
.04
-.02
-.07
-.05

.17**
.25***
.18***

—

—

10.91

13.28

23.14

2.74

6.94

5.98

.38

.61***
.63***
.48***
.39***
.33***
.42***
.33***
.28***

4.29
1.29
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Table 6 (continued)

Variables
Maternal variables
1. Maternal education
2. Family Income
3. Maternal age
4. Married with bio-father

6

7

Parent-child interaction
5. Sensitivity1
6. Stimulation!
7. Positive regardl
8. Sensitivity2
9. Stimulation2
10. Positive regard2
11. Sensitivity3
12. Stimulation3
13. Positive regard3

—
.62***
.38***
.46***
.37***
.32***
.37***
.27**

41***
39***
39***
.35***

Task-approach
14. Sensitivity/activity level 1
15. Adaptation/cooperation 1
16. Attention/persistence 1
17. Sensitivity/activity level 2
18. Adaptation/cooperation 2
19. Attention/persistence 2
20. Sensitivity/activity level 3
21. Adaptation/cooperation 3
22. Attention/persistence 3
Mental Scale
23. Bayley 1
24. Bayley 2
25. Bayley 3
M

8

9

10

—

—

34***

.68***
.68***
.50***
.42***

.34***

37***

.53***
.45***
.47***
.30***

.04
.11*
.02
.21***
.20***
.20***
.17***
.19***
.15**

.14**
.13*
.09
19***
12***
.17**
.14***
.15**
.11*

.08
11*
.04
.19**
.18***
.22***
.14**
.10**
.14**

.04
.04
.04
.20***
.20***
.20**
.13*
.15**
.12*

.03
.08
.06
.09
.11*
.16**
.01
.05
.04

.19***
.21***
.25***

.15*
.22**
.32***

11*
.26***
.32***

.14**
.21***
.25***

.07
.17***
.28***

—

—

44***

.39***
.44***

3.45

3.62

4.35

3.72

3.51

1.21

1.18

1.14

1.15

1.29
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Table 6 (continued)

Variables
Maternai variables
1. Maternal education
2. Family Income
3. Maternal age
4. Married with bio-father

U

12

U

14

15

Parent-child interaction
5. Sensitivity1
6. Stimulation!
7. Positive regard!
8. Sensitivity2
9. Stimulation2
10. Positive regard2
11. Sensitivity3
12. Stimulation3
13. Positive regards

.65***
.71***

.54***

Task-approach
14. Sensitivity/activity level 1
15. Adaptation/cooperation 1
16. Attention/persistence 1
17. Sensitivity/activity level 2
18. Adaptation/cooperation 2
19. Attention/persistence 2
20. Sensitivity/activity level 3
21. Adaptation/cooperation 3
22. Attention/persistence 3

.10*
.08
.06
.08**
.13**
.14**
.07
.09
.09

.01
.02
.01
.12*
14**
13*
.06**
.14*
.12*

.07
.07
.07
.06
.07
.10
.03
.05
.03

.65***
.61***
.21***
19***
.18***
.09
.05
.06

.59***
.16**
.22***
.19***
.11*
.03
.01

Mental Scale
23. Bayley 1
24. Bayley 2
25. Bayley 3

.11*
.15**
.26***

10
.20***
.30***

.04
.06
.14**

.12*
.08
.03

.20***
.20***
.11*

M
6D

—

—

4.48

3.65

3.49

3.81

3.74

1.08

1.11

1.10

.83

.67
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Table 6 (continued)

Variables
Maternal variables
1. Maternal education
2. Family Income
3. Maternal age
4. Married with bio-father

16

17

18

19

20

Parent-child interaction
5. Sensitivity1
6. Stimulation!
7. Positive regardl
8. Sensitivity2
9. Stimulation2
10. Positive regard2
11. Sensitivity]
12. Stimulation]
13. Positive regard]
Task-approach
14. Sensitivity/activity level 1
15. Adaptation/cooperation 1
16. Attention/persistence 1
17. Sensitivity/activity level 2
18. Adaptation/cooperation 2
19. Attention/persistence 2
20. Sensitivity/activity level 3
21. Adaptation/cooperation 3
22. Attention/persistence 3

.14**
.12*
.14**
.07
-.03
.04

.73***
71***
.34***
.28***
.28**

.73***
.33***
.31***
.31***

.26***
.25***
.34***

.68***
.69***

Mental Scale
23. Bayley 1
24. Bayley 2
25. Bayley 3

31***
.14**
.02

.09
.27***
.20***

.12*
.36***
.29***

.13**
.42***
.30***

.06
.14**
.22***

M

—

—

—
~

3.58

3.70

3.72

3.51

3.81

.65

.85

.78

.70

0.87
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Table 6 (continued)

Variables
Maternal variables
1. Maternal education
2. Family Income
3. Maternal age
4. Married with bio-father

21

22

23

.10
.22***
.33***

.30***
.20***

24

25

Parent-child interaction
5. Sensitivityl
6. Stimulation!
7. Positive regard1
8. Sensitivity2
9. Stimulation2
10. Positive regard2
11. Sensitivity3
12. Stimulation3
13. Positive regards
Task-approach
14. Sensitivity/activity level 1
15. Adaptation/cooperation 1
16. Attention/persistence 1
17. Sensitivity/activity level 2
18. Adaptation/cooperation 2
19. Attention/persistence 2
20. Sensitivity/activity level 3
21. Adaptation/cooperation 3
22. Attention/persistence 3

.70***

Mental Scale
23. Bayley 1
24. Bayley 2
25. Bayley 3

.11*
.26***
.31***

^

—

.48***

3.77

3.99

94.85

127.68

150.21

.71

.60

5.73

6.38

6.95
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correlations indicated moderate stability for maternal supportiveness. Overall, the indicators
of maternal supportiveness were associated with children's raw scores for the Bayley Mental
Scale across time. The indicators of maternal supportiveness at 14 months were related to
children's raw scores for the Bayley Mental Scale at 14,24 and 36 months of children's ages,
and those of maternal supportiveness at 24 months were correlated with children's raw scores
for the Bayley Mental Scale at 24 and 36 months. These correlations between the indicators
of maternal supportiveness and children's later raw scores for the Bayley Mental Scale were
relatively stronger than were concurrent relationships between the indicators of maternal
supportiveness and children's raw scores for the Bayley Mental Scale. The indicators of
maternal supportiveness were associated weakly with children's task-approach behaviors.
For example, maternal positive regard at 36 months was not related to children's taskapproach behaviors at any of the time points.
Correlations among children's task-approach behaviors (e.g., Activity
level/Hypersensitivity, Adaptation to change/Cooperation, and Attention to task/Persistence)
were relatively high at the concurrent data points (from .59 to .73), whereas correlations
among these indicators across different time points were weak (from -.03 to .34).
Correlations among children's task-approach behaviors were relatively weaker between 14
months and 36 months (from -.03 to.11) than they were between at 14 and 24 months (from
.12 to .22) and between 24 months and 36 months (from .26 to .34). These correlations
indicated little stability in children's task-approach behaviors across time. Overall, children's
task-approach behaviors were moderately related to children's raw scores on the Bayley
Mental Scale at concurrent data points.

In sum, strong correlations among the indicators within each of the latent constructs
were revealed, especially at concurrent time points. Correlations among the indicators for
different latent constructs were relatively weak.
Structural Equation Modeling Analyses
Results of the measurement model and the structural models are presented in this
section. The relations among the variables were assessed simultaneously using the variancecovariance matrix after entering correlations and standard deviations. First, the measurement
model was evaluated using overall model fit indices, significance of the factor loadings, the
error variances, and squared multiple correlations. Modifications were made to improve the
measurement model to fit the data by relaxing correlations between measurement errors.
Second, comparisons of the proposed series of models were preformed, and goodness-of-fitindictors for each model were compared to those of nested, structural models. These
goodness-of-fit-indictors for each model were used to identify the model that best fit the data.
GrowfA-Cwrve Mode/
To estimate the initial level (intercept) and the rate of change (slope) in the growthcurve model, the factor loadings linking the initial level of each child's three scores observed
at 14,24, and 36 months were all fixed at a value of 1. The factor loadings linking the rate of
change to the three observed scores were fixed at values connected to the data collection time
intervals. Thus, factor loadings were fixed at 0,10, and 22 (see Figure 2) since these data
were collected when the children were 14,24, and 36 months old, respectively. In addition to
these restrictions, there should be statistically significant positive variances in the rate of
change in the variable across time and in the initial level of the variable, as well as
covariance between these two latent constructs (the rate of change and the initial level).

Therefore, this study estimated the initial level of children's cognition and rate of change in
cognition in the growth-curve model using raw scores for the Bayley Mental Scale by fixing
the paths from level of child's cognition to the raw scores for the Bayley Mental Scale at 14,
24, and 36 months at a value of 1 and the paths from the rate of change in each child's
cognition to raw scores for the Bayley Mental Scale at 14 and 24 months with the values of 0
and 10, respectively. However, the variances in these two latent constructs were negative
when the path from the rate of change in child's cognition to the raw scores for the Bayley
Mental Scale at 36 month was restricted at a value of 22. In this study, this path was relaxed;
this indicates that the rate of change in children's cognition was nonlinear.
The mean estimations of children's initial levels of cognition and rates of cognitive
development are presented in Table 7. For children' cognition, correlations between the
initial level of cognition and the rate of change in cognition were negative (r = -.48, f = 2.80), and the estimates of the initial level and the rate of change were 94.85 (f = 4.46) and
3.28 (f = 5.45). The estimated path from the rate of change in cognition to the raw sores for
the Bayley Mental Scale at 36 months was 16.83 (f = 99.33). This negative estimate of the
correlation between the initial level of cognition and the rate of change in cognition indicates
that children who received higher raw scores on the Bayley Mental Scale initially had a
tendency to increase more slowly than children who received lower raw scores on the Bayley
Mental Scale initially. General increments for the raw scores on the Bayley Mental Scale
may not be linear. The variances for estimated initial level of cognition and rate of cognitive
development were statistically significant, and these variances were positive. Correlation
between estimations for children's initial levels of cognition and rates of cognitive
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development were statistically significant. For children's cognition, squared multiple
correlations were .66 and .33 and .86, respectively.
Table 7
Estimations of Children's Initial Level of Cognition and Rate of Cognitive Development for
the Growth Curve Model
Initial level

Rate

Initial level<-> Rate

Mean (SD)

94.85 (0.29)

3.28 (0.04)

Variance/Covariance (SE)

21.77 (4.88)

0.15 (0.03)

-.86(0.31)

Bayley 1

Bayley 2

Bayley 3

11.08(4.69)

39.70(3.23)

5.84 (3.58)

Error variance (SE)

A measurement model served as a baseline model against which to test the series of
models proposed in this study. In that model, restricted correlations among measurement
errors (Model 0), exogenous variables (maternal education, income, age, and marital status
with biological father) had one indicator, and no measurement errors were assumed for these
exogenous variables. However, modification indices from Model 0 indicated that statistically
significant and large autocorrelations existed between measurement errors among indicators
of the same construct at different time points. Therefore, on the basis of these modification
indices, Model 0 was modified to become Model Oa. Model Oa allowed for estimated
autocorrelations between measurement errors for maternal sensitivity, stimulation, and
positive regard at 14,24, and 36 months and autocorrelations between measurement errors
for Activity level/Hyperactivity, Adaptation to change/Cooperation, and Attention to

task/Persistence at 14 and 24 months and 24 and 36 months (see Figure 3). In addition,
Model Oa estimated correlations between the maternal supportiveness and task-approach
behavior constructs at each time point. These statistically significant correlations among
measurement error terms indicated that there were common shared variances in measurement
errors among the same indicators across time. Correlations between measurement errors for
the same indicators of maternal supportiveness at 14 and 36 months were still statistically
significant after accounting for shared variances of measurement error at 14 and 24 months
and at 24 and 36 months. This indicates that some measurement issues related to the
indicators of maternal supportiveness were carried over time. Significant changes in overall
model fit were made from Model 0 to Model Oa with autocorrelations between measurement
errors (A%^/A df = 155.82 /15). However, model Oa still showed a huge chi-square value
[%^(275) = 1,107.52], and all fit indices were relatively small.
For Model Oa, estimated factor loadings for manifest indicators of the latent
constructs (e.g., maternal supportiveness and child's task-approach) in the confirmatory
factor analyses are presented in Figure 3. In addition, correlations between maternal
supportiveness and children's task-approach behaviors, as well as autocorrelations between
measurement errors were estimated (See Table 8). The range of standardized factor loadings
for the indicators of maternal supportiveness (from .63 to .92) and the range of standardized
factor loadings for the indicators of children's task-approach behaviors (from .71 to .87)
suggest that these indicators do fit the latent constructs appropriately. Autocorrelations
among measurement error variances for the indicators of maternal supportiveness and for the
indicators of children's task-approach behaviors were weak (from .06 to .14) but were

Sensl

Stiml
.72

.73

.81

Pos2

Sens2

Posl

.73

.92

Supportl

.90

.71

.63

.74
Support]

Support2

Edu
Bayley1
Inc
.19

NS

.24

-.48

Bayley2

Age
Cog
Rate

Marr

Bayley]
16.89

C Taskl
.71
.82

Actl

Adapt 1

.86

.78
Attenl

Act2

Adapt2

.78

.87
Atten2

Ffgwre j. Standardized coefBcients for the measurement model (Model Oa).

Act3

.87
.82
Adapt 3

Atten3
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Table 8

Aow&zrdized EyAmafzonf of Corre/ofio/w 6efween Ecoge/zowa Fdria6/eg aW tefween Error
Termf /ôr fAe Meo^wremenf Mode/ (Mode/ Oa)
Correlation

r (f-rafïo)

Correlations between Exogenous Variables
Edu

<—> Inc

.15 (2.98)*

Edu

<-> Age

.03 ( .69)

Edu

<—> Mar

-.04 (-.86)

Inc

<-> Age

.12(2.40)*

Inc

<-> Mar

.34 (6.45)*

Age <-> Mar

.16(3.18)*

Correlations between Measurement Error Terms (TE)
Maternal supportiveness
Sensl <-> Sens2

.11 (4.19)*

Stiml <-> Stim2

.10(3.40)*

< > Pos2

Posl

.07 (2.28)*

Sens2 <-> Sens3

.03 (1.10)

Stim2 <-> Stim3

.10 (3.42)*

Pos2 < > Pos3

.14 (4.61)*

Sensl <-> Sens3

.10(3.72)*

Stiml <-> Stiml

.09 (2.95)*

<-> Pos3

Posl

.06 (2.09)*

ild's task-approach
<-> Act2

Actl

.06(2.18)*

AttenI

-.02 (-.84)

Act2

<-> Act3

.07 (2.81)*

Ad^)t2 <-> Adapt3

.01 ( .35)

Atten2 < > Atten3

.08 (3.78)*

* t-ratio > 2

!

.06 (2.75)*

î

Adapt1 <-> Adapt2
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statistically significant except for three correlations (e.g., correlation between maternal
Sensitivity at 24 months and 36 months; correlation between Attention to task/Persistence at
14 months and 24 months; and correlation between Adaptation to change/Cooperation at 24
months and 36 months). Table 9 presents estimations of squared multiple correlations for the
endogenous variables and error variances for the indicators. The proportions of variance for
each indicator explained by the latent constructs were from .51 to .85. This indicates that
more than half of the variances of these indicators were explained by each latent construct,
and further that these indicators were appropriate measures for each latent construct
examined. Correlations between maternal supportiveness and children's task-approach
behaviors at 14 and 24 months were statistically significant but maternal supportiveness and
children's task-approach behaviors at 36 months were not correlated.
Evo/uafzoM of fAe Arwcfwra/ Models
Standardized estimated path coefficients of structural paths for the models proposed
in this study are presented in Table 10. Among the maternal characteristics used as control
variables in this study, only maternal education and age were related to maternal
supportiveness at 14 months. None of maternal exogenous variables were related to
children's task-approach behaviors when the children were 14 months of age. Maternal
supportiveness and children's task-approach behaviors were somewhat stable across time.
Maternal supportiveness showed moderate stability, and children's task-approach behaviors
showed weak stability. However, stability of children's task-approach behaviors became
stronger as children grew older. There were cross-lagged effects for maternal supportiveness
at 14 months on children's task-approach behaviors at 24 and 36 months. There were not
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Table 9

Erfwnafiofia of S^wored Afw/fzp/e Corre/aAoMf (%^l and Error Parza/zce/ôr fAe Endogenowa
PizrzaA/es ybr fAe Mea^wremenf Mode/ (Mode/
Variables

Error Variance *(t-ratio)

Maternal supportiveness
Sensl

.66

.56 ( 8.64)

Stiml

.52

.67 (11.08)

Posl

.54

.61 (10.84)

Sens2

.85

.19 ( 4.64)

Stim2

.53

.64(11.88)

Pos2

.47

.80 (12.47)

Sens3

.81

.21 ( 5.62)

Stim3

.50

.61 (12.02)

Pos3

.54

.51 (11.56)

Actl

.51

.30(11.45)

Adaptl

.67

.16 ( 8.78)

AttenI

.61

.18 ( 9.94)

Act2

.64

.24(11.08)

Adapt2

.73

.16 ( 9.34)

Atten2

.75

.13 ( 8.86)

Act3

.61

.28 (11.12)

Adapt3

.67

.22 (10.01)

Atten3

.75

.13 ( 8.22)

Bayley 1

.66

11.08 ( 2.36)

Bayley 2

.33

39.70 (12.30)

Bayley 3

.86

5.84 ( 1.63)

Child's task-approach

Child's cognition

Wbfe. * unstandardized value.

Table 10

Aaw&zrdized Effzmafes qf 5"frwcfwra/ fofAf Ffffing a &nef qf Sggwe/ifW Modek
Model 1

Model 2

Model 2a

= 406%)
Model 3

Model 4

Model 5

Exogenous variables
Edu ->Supl

.38 ( 7.56)*

.38 ( 7.48)*

.38 ( 7.56)*

.38 ( 7.48)*

.38 ( 7.48)*

.38 ( 7.48)'

Inc -> Supl

.03 ( 0.49)

.03 ( 0.48)

.03 ( 0.49)

.03 ( 0.48)

.03 ( 0.49)

.03 ( 0.47)

Age -> Supl

.21 ( 4.24)*

.22 ( 4.32)*

.21 ( 4.23)*

.22 ( 4.31)*

.22 ( 4.31)*

.22 ( 4.32)'

Mar -> Supl

.08 ( 1.48)

.09 ( 1.61)

.08 ( 1.47)

.09 ( 1.61)

.08 ( 1.59)

.08 ( 1.58)

Edu

C-Taskl

.09 ( 1.65)

.09 ( 1.59)

.09 ( 1.67)

.09 ( 1.61)

.09 ( 1.60)

.09 ( 1.61)

Inc

C-Taskl

-.03 (-0.49)

-.03 (-0.43)

-.03 (-0.47)

-.03 (-0.47)

-.03 (-0.44)

-.03 (-0.44)

Age

C-Taskl

.09 ( 1.70)

.09 ( 1.66)

.10 ( 1.72)

.09 ( 1.67)

.09 ( 1.70)

.09 ( 1.71)

Mar

C-Taskl

.08 ( 1.43)

.08 ( 1.40)

.08 ( 1.44)

.08 ( 1.40)

.08 ( 1.40)

.08 ( 1.40)

Supl-^ Sup2

.60(12.01)*

.61 (12.37)*

.59(11.55)*

.61(11.95)*

.61 (12.34)*

.61 (12.25)

Sup2-> Sup3

.63 (13.06)*

.64 (13.23)*

.63 (12.60)*

.64 (12.60)*

.64 (13.23)*

.64(13.15)

C-Taskl -^C-Task2

.25 ( 4.61)*

.19 ( 3.26)*

.25 ( 4.34)*

.19 ( 3.28)*

.19 ( 3.29)*

.19 ( 3.29)

C-Task2 ->C-Task3

.40 ( 7.61)*

.36 ( 6.48)*

.40 ( 7.61)*

.36 ( 6.48)*

.36 ( 6.37)*

.36 ( 6.39)

lability

Iross-lagged
Supl-^ C-Task2

.25 ( 4.41)*

.25 ( 4.40)*

.24 ( 4.28)*

.24 ( 4.25)

Supl-> C-Task3

.18 ( 2.47)*

.18 ( 2.47)*

.19 ( 2.56)*

.18 ( 2.56)

Sup2-^ C-Task3

-.05 (-0.66)

-.05 (-0.65)

-.05 (-0.07)

-.05 (-0.73)

Sup2

.02 ( 0.35)

.01 ( 0.28)

C-Task2-> Sup3

-.01 (-0.28)

-.01 (-0.13)

C-TasklSup3

.03 ( 0.49)

.02 ( 0.43)

C-Taskl

Direct effect
Supl

Cog-Level

.31 (5.71)*

.31 (5.77)*

.31 (5.72)*

.31 (5.78)*

.29 ( 5.38)*

.25 ( 3.70)*

C-Taskl -^Cog-Level

.16(3.14)*

.16(3.13)*

.16(3.15)*

.16(3.14)*

.31 (4.60)*

.32 ( 4.69)*

Sup3-> Cog-Rate

.15(3.02)*

.15(2.99)*

.15(2.99)*

.15(2.97)*

.15(3.00)*

.06 ( 0.82)

C-Task3 -^Cog-Rate

.29 ( 6.04)*

.28 ( 5.74)*

.29 ( 6.04)*

.28 ( 5.74)*

.23 ( 4.27)*

.23(4.19)*

-.26 (-3.84)*

-.27 (-3.93)*

.20 ( 3.54)*

.18(3.19)*

C-Taskl -^Cog-Rate
C-Task2

Cog-Rate

Supl-^ Cog-Rate

.01(0.18)

Sup2-^ Cog-Rate

.15 (1.82)

Correlations
Supl <-> C-Taskl

.13(2.46)*

.14(2.60)*

.13(2.41)*

.13(2.42)*

.13(2.45)*

.07 ( 1.64)

.10(2.12)

.07(1.64)

.08 ( 1.77)

.08 ( 1.74)

-.01 (-0.25)

.00(0.11)

-.01 (-0.23)

-.01 (-0.22)

-.01 (-0.18)

-.51 (-2.86)*

.51 (-2.89)*

-.51 (-2.86)*

-.46 (-2.53)*

-.46 (-2.52)*

84.41 (50.39)*

84.46 (50.69)*

84.39 (50.20)*

80.31 (38.05)*

80.73 (37.48)*

2.42(17.82)*

2.40(17.71)*

2.42(17.83)*

2.80(13.87)*

2.78(13.78)*

Bayley 3 16.86 (99.43)* 16.86 (99.43)* 16.86(99.43)*

16.86 (99.43)*

16.85 (99.52)*

16.85(99.54)*

.14(2.65)*

Sup2 <-> C-Task2
Sup3 <-> C-Task3

.00 (-0.10)

Growth-curve Model
Cog-Level<-> C-Rate
Cog-Level
Cog-Rate
Cog-Rate

2.40 (17.72)*

statistically significant cross-lagged effects for children's task approach behaviors on
maternal supportiveness. Children's task-approach behaviors across time influenced the
initial level of children's cognition and the rate of change in children's cognition, whereas
maternal supportiveness at 14 and 36 months influenced the initial level of children's
cognition and the rate of change in children's cognition, respectively.
Mode/

7)

There were statistically significant stability paths for maternal supportiveness and
children's task-approach behaviors across time. However, the stability of maternal
supportiveness was moderate (.60 and .63), whereas the stability of children's task-approach
behaviors was weak (.25 and .40). These results indicate that 36% of the variance in maternal
supportiveness at 24 months was explained by the earlier supportiveness, and 40% of the
variance in maternal supportiveness at 36 months was explained by the maternal
supportiveness at 24 months. Only 6% of the variance in children's task-approach behaviors
at 24 months was accounted for by the earlier task-approach behavior, and 16% of the
variance of children's task-approach behaviors at 36 months was accounted for by the taskapproach behavior at 24 months. Maternal supportiveness and children's task-approach
behaviors at 14 and 36 months influenced the initial level of children's cognition and the rate
of change in children's cognition, respectively. The relation between maternal supportiveness
at 36 month and the rate of change in children's cognition was weaker than was the relation
between maternal supportiveness at 14 month and the initial level of children's cognition. In
contrast, the relation between children's task-approach behaviors at 36 months and the rate of
change in children's cognition was stronger than was the relation between children's taskapproach behaviors at 14 months and the initial level of children's cognition. Correlations
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between maternal supportiveness and children's task-approach behaviors at the concurrent
time points were statistically significant at 14 and 24 months but these relations were weak.
Croa?-/ogged E^êcf of Mdferrza/ jkpporfzvenes? Mode/ (Mode/ 2)
Model 2 added cross-lagged paths from maternal supportiveness to children's taskapproach behaviors in the stability model (Model 1). The cross-lagged effects from maternal
supportiveness at 14 months to children's task-approach behaviors at 24 and 36 months of
age were significant, but the cross-lagged effects from maternal supportiveness when
children were 24 months of age to children's task-approach behaviors at 36 months of age
were not. This indicates that earlier maternal supportiveness influenced children's later taskapproach behaviors.
Cro&s-AzggEd j^ecf of CAz/d 7os&-o#proacA BeAovzor Mode/ (Mode/
This model included cross-lagged paths from children's task-approach behaviors to
maternal supportiveness to the model examined in the stability model (Model 1). Results
showed there were not statistically significant cross-lagged effects from children's taskapproach behaviors to maternal supportiveness.
^eczproco/ Cross-ZoggedEj^ecfMbde/ (Mode/ jy)
Model 3 included both cross-lagged paths of children's task-approach behaviors and
of maternal supportiveness to Model 1. Results were similar to those of Model 2 and Model
2a. There were statistically significant cross-lagged effects of maternal supportiveness on
children's task-approach behaviors, whereas there were not statistically significant crosslagged effects of children's task-approach behaviors on maternal supportiveness.

Dzrecf

ofCAz/d Tbjt-opproocA ifeAavzor on ^ofe of CAange zn Cqgnzfzon Afbde/

(Mode/^
In this model, paths 6om children's task-approach behaviors at 14 and 24 months of
age to the rate of change in children's cognition were added to Model 2. Children's taskapproach behaviors at 14 and 24 months of age influenced directly the rate of change in
children's cognition, but these relations showed different directions; the relation between
children's task-approach behaviors at 14 months of age and the rate of change in children's
cognition was negative, and the relation between children's task-approach behaviors at 24
months of age and the rate of change in children's cognition was positive.
Dzrecf

ofMdfema/ &#por#vene&? on fAe Tfafe of CAange zn Cognzfzon Mode/ (Mode/

5;
Model 5 added paths from maternal supportiveness when the children were 14 and 24
months of age to the rate of change in children's cognition in Model 4. Maternal
supportiveness at 14 and 24 months did not influence directly the rate of change in children's
cognition.
Comparifon offrcyojed Mode/?
Table 11 presents model fit indices for each model, as well as comparisons among the
models hierarchically or alternatively. Model 0 and Model Oa are measurement models, and
Model Oa added autocorrelations between measurement errors to Model 0; thus Model 0 was
nested within Model Oa. Model 1, Model 2a, and Model 3 are related hierarchically, as are
Model 1, Model 2, Model 4, and Model 5. Model 2 and Model 2a are alternative models.
According to these fit indices in Table 11, values of CN for all six models were higher than
200, and those of RMSEA were close to .05. The values of GFI and CFI were above .90, and

Table 11

Comparison of Mbdek ^
Model

Df

A%2

AGFI

PGFI

NFI

CFI

RMSEA CN

.79

.76

.70

.72

.77

.098

111.47

Adf GFI

Model 0 (w/o corr)

1263.34

290

Model Oa

1107.52

275

155.82"

15

.80

.77

.68

.76

.81

.095

120.78

Model 1

607.19

259

500.33 b

16

.91

.88

.72

.87

.92

.056

207.91

Model 2

580.28

256

26.91 °

3

.91

.89

.72

.87

.92

.054

215.23

Model 2a

606.75

256

.44 =

3

.91

.88

.72

.87

.92

.056

205.88

Model 3

579.98

253

-.30

3

.91

.89

.71

.87

.92

.055

213.06

Model 4

558.14

254

22.14 d

2

.91

.89

.71

.88

.93

.053

222.15

Model 5

553.54

252

4.60"

2

.92

.89

.71

.88

.93

.053

222.40

A/b/e. * Comparison with Measurement model without correlations among measurement errors
^ Comparison with Model Oa, which relaxed correlations among measurement errors in the Model 0
^ Comparison with Model 1
** Comparison with Model 2
'Comparison with Model 4
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those of AGFI and NFI were higher than .80. These fit indices for the models indicate
acceptable ranges. However, there was only a small magnitude of change in chi-square
statistics (A%^/A df= 4.6/2) achieved by adding more paths from Model 4 to Model 5,
whereas there was a statistically significant magnitude of change in chi-square statistics
(A%^/A df = 22.14/2) when more paths from Model 2 to Model 4 were added. These changes
indicated that adding the paths from Model 2 to Model 4 made the overall model a better fit
to the data whereas adding the paths from Model 4 to Model 5 did not show a statistically
significant improvement for model fit. The best model should fit the data parsimoniously.
Therefore, the overall fit indices supports the determination that Model 4 represents the best
fit the data. Model 4 estimated the stability of maternal supportiveness and children's taskapproach behaviors, the cross-lagged effects of maternal supportiveness on children's taskapproach behaviors, as well as the direct effect of maternal supportiveness and children's
task-approach behaviors at 14 month on the initial level of children's cognition, and the
direct effects of children's task-approach behaviors at 14,24, and 36 months of age on the
rate of change in children's cognition (see Figure 4).

Hypothesis tests were conducted with the best fitting model, Model 4. All paths of the
relations between constructs are presented in Figure 4, and Table 12 presents estimates of
squared multiple correlations for the latent constructs. Maternal supportiveness during
mother-child interactions and children's task-approach behaviors were stable across the three
different time points. There were the cross-lagged effects of maternal supportiveness during
mother-child interactions on children's task-approach behaviors.

Supportl

61*

Support 2

Support 3

Edu

CogL
Level
Inc

.13'

ns

Age

o
.24*

C Task 1

C Task 2
.19*

figwre

Direct effect of child task-approach behavior model (Model 4).

C Task 3
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Table 12

Erfwnafzow qf&grwared
AfbdeM

Corre/af;o»f

/ôr fAe EndogeMOiw Conafrwc#yôr fAe

= ^0(y
Variables
Suppl

.21

Supp2

.37

Supp3

.41

C-Taskl

.02

C-Task2

.11

C-Task3

.18

Cog-Level

.22

Cog-Rate

.19

Maternai supportiveness during mother-child interaction and children's task-approach
behaviors at 14 and 36 months of age were related to the initial level of children's cognition
and the rate of change in children's cognition, respectively. Children's task-approach
behaviors at 14 and 24 months of age were related to the rate of change in children's
cognition after controlling for the effects of maternal supportiveness and children's taskapproach behaviors at 36 months of age. Additionally, maternal education and age were
related to maternal supportiveness during mother-child interactions when the children were
14 months old.
The current study found that some anticipated relations were not supported. There
were not statistically significant cross-lagged effects of children's task-approach behaviors
on maternal supportiveness during mother-child interactions. Maternal supportiveness during
mother-child interactions when children were 14 and 24 months of age were not related to
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the rate of change in children's cognition. Maternal characteristics were not associated with
children's task-approach behaviors at 14 months of age, and marital status with the child's
biological father and family income were not related to maternal supportiveness during
mother-child interactions when children were 14 months old.

Decomposition of direct and indirect effects is useful to examine whether the effect of
each explanatory variable on responsive latent constructs is direct or indirect through other
variables by comparing the significance and magnitude of direct and indirect effets. Table
13 summarizes the results of total, direct, and indirect effects in the best-fitting model (Model
4). Results indicated the indirect effects of maternal education and age on maternal
supportiveness when children were 24 and 36 months of age were statistically significant.
Maternal education influenced the initial level of children's cognition and the rate of change
in cognition indirectly. Children's task-approach behaviors at 14 and 24 months of age
influenced the rate of change in children's cognition directly, as well as indirectly. The direct
effect of children's task-approach behaviors at 14 months of age on the rate of change in
children's cognition was negative, and the indirect effect of children's task-approach
behaviors was positive. There were statistically significant indirect effects of maternal
education and age on children's task-approach behaviors through maternal supportiveness.
Summary
The current study used structural equation modeling analyses to identify several
aspects of longitudinal relations among maternal supportiveness, children's task-approach
behaviors, and cognitive development when children were 14 through 36 months old. The
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Table 13

DecompaHfzoM qfTb&z/, Direcf, wwf

among FarwzWes m fAe

MbffeZ (N = ^00)
Variable
Responsive
Supl

C-Taskl

Sup 2

C-Task2

Sup 3

Effect
Explanatory

Total (f)

Direct (f)

Edu

.38 ( 7.54)*

.38 ( 7.48)*

Inc

.03 ( .48)

.03 ( .49)

Age

.22(4.31)*

.22(4.31)*

Mar

.08 ( 1.59)

.08( 1.59)

Edu

.09(1.60)

.09 ( 1.60)

Inc

-.03 ( -.44)

-.03 (- .44)

—

Age

.09(1.70)

.09 ( 1.70)

—

Mar

.08(1.40)

.08 ( 1.40)

Edu

.23 ( 6.53)*

Inc

Indirect (f)

—

—

—

--

—

.23 ( 6.53)*

.02 ( .48)

—

.02 ( .48)

Age

.13(4.11)*

—

.13(4.11)*

Mar

.05 ( 1.58)

~

.05 ( 1.58)

Supl

.61 (12.34)

Edu

.11 (4.07)*

Inc

.00 ( .08)

Age

.07 ( 3.39)*

Mar

.04 ( 1.90)

Supl

.24(4.28)*

.24 ( 4.28)*

—

C-Taskl

.19(3.29)*

.19(3.29)*

—

Edu

.15 ( 5.94)*

Inc

.01 ( .48)

Age

.08 ( 3.95)*

—

.08 ( 3.95)*

Mar

.03(1.57)

—

.03 ( 1.57)

Supl

.39 ( 9.37)*

~

.39 ( 9.37)*

Sup2

.64 (13.23)*

.61 (12.34)*

—

.11(4.07)
—

.00 ( .08)
.07 ( 3.39)

—

—

.04(1.90)

.15 ( 5.94)*
.01 ( .48)

.64 (13.23)*
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Table 13 (continued)
Effect

Variable
Responsive
C-Task3

Cog-Level

Cog-Rate

Explanatory

Total (f)

Direct (f)

Indirect (f)

Edu

.10(3.90)*

—

.15 ( 3.90)*

Inc

.00 ( .32)

—

.01 ( .32)

Age

.06 ( 3.28)*

—

.08 ( 3.28)*

Mar

.03 ( 1.76)

Supl

.24 ( 4.23)*

.19(2.56)*

Sup2

-.05 ( -.70)

.05 ( -.07)

C-Taskl

.07 ( 2.97)*

C-Task2

.36 ( 6.37)*

Edu

.14(4.44)*

—

.14(4.44)*

Inc

.00 ( -.02)

—

.00 ( -.02)

Age

.09 ( 3.46)*

—

.09 ( 3.46)*

Mar

.05 ( 1.92)

—

.05 ( 1.92)

Supl

.29 ( 5.38)*

.29 ( 5.38)*

C-Taskl

.31 (4.60)*

.31 ( 4.60)*

Edu

.04 ( 2.34)*

—

.04 ( 2.34)*

Inc

.01 ( .67)

—

.01 ( .67)

Age

.02( .97)

—

.02 ( .97)

Mar

.00 ( -.22)

—

.00 ( -.22)

Supl

.16(5.25)*

Sup2

.08 ( 2.33)*

Sup3

.15(3.00)*

.15(3.00)*

C-Taskl

-.21 (-3.07)*

-.26 (-3.84)*

.05 ( 2.77)*

C-Task2

.28 ( 5.29)*

.20 ( 3.54)*

.08 ( 3.58)*

C-Task3

.23 (4.27)*

.23 (4.27)*

.03 ( .76)

—

.36 ( 6.37)*

.06(1.20)
—

.07 ( 2.92)*
—

—

.16(5.25)*
—

.08 ( 2.33)*
—

—

Wbfg. Direct and indirect effects may not sum to the total effect due to rounding.
* t-ratio > 2
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participants were mothers and their children with developmental risks and from low-income
families.
In the measurement model, sensitivity, stimulation, and positive regard showed
appropriate indicators of the latent construct of maternal supportiveness. Sensitivity/activity
level, adaptation/cooperation, and attention/persistence represented appropriate indicators of
the latent construct of children's task-approach behaviors. Most measurement error variances
for each indicator of maternal supportiveness and children's task-approach behaviors at one
time point were associated with those of each indicator at the other time points. Concurrent
correlations between maternal supportiveness and children's task-approach behaviors at 14
and 24 months were statistically significant but those at 36 months were not. In the growthcurve model using raw scores for the Bayley Mental Scale, correlation between variances of
the initial level of raw scores for the Bayley Mental Scale and the rate of change in these raw
scores was negative, indicating that children whose initial raw scores were higher showed a
tendency to have slower developmental rates in their raw scores than did children who
initially had lower raw scores at 14 months. The general increment of children's raw scores
for the Bayley Mental Scale might not be linear.
This study compared six proposed models. Model 1 tested stabilities in maternal
supportiveness and children's task-approach behaviors across time. Model 2 examined the
transactional effects of earlier maternal supportiveness on later children's task-approach
behaviors. Model 2a tested transactional effects of children's earlier task-approach behaviors
on later maternal supportiveness. Model 3 examined both the transactional effects of earlier
maternal supportiveness on children's later task-approach behaviors and of children's earlier
task-approach behaviors on later maternal supportiveness. Model 4 includes the direct effects
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of earlier children's task approach behavior on rate of change in children's cognition, and
Model 5 includes the direct effects of earlier maternal supportiveness on rate of change in
children's cognition. Among these six models, Model 4 was found to be the one that best fit
the data based on results of the series of model comparisons.
Based on the best-fitting structural model, Model 4, maternal supportiveness and
children's task-approach behaviors were somewhat stable across time. Stability in maternal
supportiveness was moderate, and the magnitude of stability in maternal supportiveness
between the times the children were 14 and 24 months old was similar to that between the
times when they were 24 and 36 months old. Stability of children's task-approach behaviors
was weak especially, the magnitude of stability between children's task-approach behaviors
at 14 and 24 months of age, which was weaker than that between 24 and 36 months of age.
Stability of children's task-approach behaviors became stronger as children grew older,
which indicates that children are establishing their own task-approach behavior during this
age period.
There were cross-lagged effects of maternal supportiveness when the children were
14 months old on children's task-approach behaviors at 24 and 36 months. However, there
were not statistically significant cross-lagged effects of children's task approach behavior on
maternal supportiveness. Children's task-approach behaviors across time influenced the
initial levels of children's cognition and the rates of changes in children's cognition, whereas
maternal supportiveness at 14 and 36 months influenced the initial level of children's
cognition and the rate of change in children's cognition, respectively.
Decomposition of direct and indirect effects of each explanatory variable on
responsive latent constructs revealed that maternal education influenced the initial level of
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children's cognition and the rate of change in cognition indirectly. Children's task-approach
behaviors at 14 and 24 months of age influenced the rate of change in children's cognition
directly, as well as indirectly. Children's task-approach behaviors at 14 months of age had a
direct negative effect on the rate of change in children's cognition and a positive influence on
the rate of change in children's cognition through the initial level of children's cognition.
Earlier maternal supportiveness influenced the rate of change in children's cognition
indirectly. There were statistically significant indirect effects of maternal education and
maternal age on children's task-approach behaviors through maternal supportiveness.
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CHAPTER 5. CONCLUSIONS
Discussion
This study investigated longitudinal relations among maternal supportiveness, taskapproach behavior, and cognitive development for low-income children with developmental
risk indicators when they were 14 months old through 36 months old. The children who
participated in this study received or were likely eligible for Part C services or had suspected
developmental delays. This longitudinal investigation, which was conducted with a relatively
large national sample of children who have developmental risks, can help to generalize
knowledge about relations among mother-child interaction behaviors, children's taskapproach behaviors, and children's cognition across time to the population of low-income
children with developmental risks.
To understand children's cognitive development across time, this study used growthcurve model analyses rather than autoregressive analyses (e.g., Krishnakumar & Black, 2002;
Wijnroks, 1998) or comparison of scores measured at two different time points (e.g., Croft et
al., 2001). Growth-curve model analyses provide information about patterns of cognitive
development for individual children. In the present study, the initial levels of children's
cognition and the rates of cognitive development were estimated with raw scores for the
Bayley Mental Scale at three different time points. This study found that the rate of cognitive
development for these children was not linear, but having only three data points limited the
ability to find any specific nonlinear patterns. These findings suggests the need for future
studies that enable collection of more than three data points, which should facilitate
understanding of whether children's rates of cognitive development is represented by a
quadratic pattern.
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Among these children with developmental risks, their rates of cognitive development
were associated with their initial levels of cognition; however, this relation was negative.
These findings contrast with those of Hauser-Cram et al. (2001), who examined child and
parental characteristics, parent-child interaction, and mastery motivation in an effort to
explain developmental outcomes for children with disabilities. Hauser-Cram et al. found
positive relations between the initial level of children's cognition and the rate of
developmental growth. They examined children who were older than those in the current
study (e.g., 3, 5, and 10 years old). Limited numbers of studies examining these longitudinal
relations with growth-curve models make it hard to draw conclusions regarding the nature of
these relations. Most earlier studies that have used autoregressive analyses have found that
children's earlier cognition predicted their later cognition, and regression coefficients in
autoregressive analyses have been positive due to the stability of scores (e.g., Cohen &
Parmelee, 1983; Krishnakumar & Black, 2002; Wijnroks, 1998). Thus, it is unclear whether
the negative relation that this study identified between children's initial levels of cognition
and their rates of cognitive development appears only among children with developmental
risks or if this relation could be generalized to all children. One explanation of the negative
relation between the initial cognitive levels and the rate of cognitive development may be
that the majority of children without visible physical disabilities follow typical
developmental patterns early, and their developmental delays appear only later. Future
research with children who do and do not face specific developmental risks is needed to
identify how relations between initial levels of cognition and rates of cognitive development
may differ for these two groups of children. The other explanation of this negative relation
between the initial level of cognition and the rate of cognitive development may be that
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correlations between individual scores at two different timepoints tend to decrease. This
phenomenon, called regression toward the mean, often occurs in examinations of
longitudinal data.
Many previous researchers have found relations between parent-child interactions and
children's cognition. Some researchers have found concurrent relations between parent-child
interaction and children's cognition (Ayoun, 1998; Poehlmann & Fiese, 2001; Tzurie &
Weiss, 1998; van Bakel & Riksen-Walrave, 2002, etc.). Others have found that earlier
parent-child interaction predicted children's later cognition (Cohen & Parmelee, 1983; Croft,
et al., 2001; Wijnroks, 1998). The current study also found positive relations between
maternal supportiveness and children's cognition. This study found that maternal
supportiveness when children were 14 months old was related to children's initial levels of
cognition, and that maternal supportiveness when children were 36 months old was related to
their rates of cognitive development. Hauser-Cram et al. (2001) found that earlier parentchild interaction predicted the initial level of child cognition, as well as the rate of cognitive
development. However, Model 5 in the current study, which includes paths predicting the
rate of children's cognitive development with any earlier maternal supportiveness while
controlling for the influence of later maternal supportiveness, was not an appropriate one to
fit these data. According to the decomposition of effects, there were positive indirect effects
of earlier maternal supportiveness on the rate of children's cognitive development through
later maternal supportiveness and children's task-approach behaviors.
Croft et al. (2001) found that parents interacted less positively with their adopted
children when they had developmental delays. Also, Shonkoff et al. (1992) reported that rates
of interaction between mothers and their infants who had disabilities were lower than those
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reported for the normative population. However, the current study examined relations
between maternal supportiveness and cognitive development only for children with
developmental risks; thus, this study cannot explain whether maternal supportiveness for
children with developmental risks is different from that for typically developing children or
whether specific type of disability was a predictor of children's cognitive development, as
Hauser-Cram, et al. (2001) found.
Maternal supportiveness was moderately stable across the time points when children
were 14,24, and 36 months of age. This stability in maternal behavior during mother-child
interaction is consistent with findings of other researchers (Pettie & Bates, 1984; Owen, et
al., 1998; Weinfield, Ogawa, & Egeland, 2002), with the exception of the study conducted by
Crockenberg and McCluskey (1986), which used different measures of maternal behavior
between three months and 12 months of child age. Overall, maternal interaction behavior
tends to be stable across time but is predicted by familial risk factors and children's
developmental risk factors. Previous researchers investigating relations between familial risk
factors and maternal interaction have found that family risk factors related negatively to
parental interaction. Researchers have used family income, maternal education, marital
status, maternal depression, and maternal separation anxiety to represent family risk factors
(NICHD ECCRN, 1999; Parent, et al., 2000; Pauli-Pott, et al., 2000). This study found that
maternal education and age were related to maternal supportiveness, but they were not
associated with children's task-approach behaviors.
Mastery motivation is one child characteristic that influences children's cognition.
The current study used children's task-approach behaviors to represent mastery motivation
and found that task-approach behaviors were weakly stable across time, but stability in task-

approach behaviors became strong as children got older. Maslin-Cole et al. (1995) also found
moderate stability in mastery motivation. Previous studies have found statistically significant
concurrent relations between children's mastery motivation and cognition (Jennings, et al.,
1984; Niccols, et al., 2003; Turner & Johnson, 2003). However, relations between earlier
mastery motivation and later cognition are not consistent. For example, Jennings et al. (1984)
found a positive relation between one dimension of infants' mastery motivation and
cognition at age three only for girls. Messer et al. (1986) found that early mastery motivation
was negatively related to children's later cognition. The current study showed that earlier
task-approach behavior related to initial levels of cognition, as well as the rate of cognitive
development, whereas previous studies have predicted children's later cognition with earlier
mastery motivation. Results indicated that children's task-approach behaviors at the three
time points influenced the rate of cognitive development. However, children's task-approach
behaviors at 14 months related negatively to the rate of cognitive development. This result is
consistent with findings that initial levels of children's cognition influence their rates of
cognitive development negatively even though the relation between children's mastery
motivation at 14 months of age and the level of cognitive development is positive. The
current study indicates that the longitudinal relation between children's task-approach
behaviors and the rate of cognitive development becomes stronger as children get older. This
shift in the relation may occur between the ages of 14 and 24 months. This might be one
explanation for the inconsistencies among findings of other researchers who have examined
relations between cognition and mastery motivation. In order to verify this explanation, more
longitudinal studies of relations between mastery motivation and cognition are necessary.
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In the current study, earlier maternal supportiveness influenced children's later taskapproach behaviors. Previous researchers have also found that mother-child interaction
influenced children's mastery motivation (Kelley, et al., 2000; Maslin-Cole, et al., 1993;
Turner & Johnson, 2003). There are concurrent relations between mother-child interaction
and children's mastery motivation at early ages, and these relations become weaker over
time. Earlier parent-child interaction behavior is related to children's later mastery
motivation (Kelley, et al., 2000; Maslin-Cole, et al., 1993), but it appears that these relations
may be different across time. There is a need for more investigation of these longitudinal
relations. Other researchers have identified gender effects on relations between mastery
motivation and cognition (Hauser-Cram, et al., 2001; Jennings et al., 1984; Messer, et al.,
1986). However, this study did not examine gender differences in this phenomenon since the
Hauser-Cram et al. and Messer et al. studies did not find statistically significant gender
effects.
Children are also active agents in creating their social environments and influencing
their cognitive development. However, few empirical studies have been conducted to
investigate whether children's mastery motivation influences parent-child interaction
behavior even though a couple of studies have investigated transactional relations between
children's temperament and parental interaction. Previous findings on the transactional
relations between parent-child interaction and children's temperament are not consistent. For
example, the NICHD Early Child Care Research Network (1999) found that earlier child
irritability predicted later parental interaction, but Crockenberg and McCluskey (1986) and
Owens, et al. (1998) have not found any transactional relations between these two variables.
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Similarly, this study did not support transactional relations of earlier task-approach behaviors
on later maternal supportiveness.
Relations between children's risk factors, including disability status, and children's
cognition have been supported by previous research, which has shown that children's risk
factors (e.g., developmental risk and neonatal birth risks) are related to parent-child
interaction (NICHD ECCRN, 1999; Parent, et al., 2000) and children's cognition (Halpem, et
al., 2001; Hauser-Cram, et al., 2001; Poehlmann & Fiese, 2001). Results have shown that
these relations were mediated by parent-child interaction (Poehlmann & Fiese, 2001), or that
children's risk factors moderated relations between parental interaction and developmental
outcomes (e.g., Halpem, et al., 2001; Hauser-Cram, et al., 2001). These findings on relations
between children's risk factors and other variables are not consistent. Several researchers
examining children's mastery motivation have focused on samples of children with
disabilities (e.g., Hauser-Cram, 1996; Niccols, et al., 2003; Vlachou & Farrell, 2000) or risk
factors (e.g., Turner & Johnson, 2003). Some researchers have found different relations
between mastery motivation and cognition for children with and without disabilities (Niccols,
et al., 2003; Vlachou & Farrell, 2000), but others have not found differences in these
relations (Hauser-Cram, 1996). Even though these findings are not consistent and have used
relatively small samples, children's risk factors, including disability status, may moderate the
relations between mastery motivation and cognition or between maternal interaction and
cognition. Rather than investigating the effect of children's risk factors, the current study
investigated the relations among maternal supportiveness, children's task-approach
behaviors, and cognition with children facing a variety of developmental risk factors.
Therefore, this study did not provide conclusive findings regarding the relations between
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children's risk factors and other variables, such as parent-child interaction, mastery
motivation, and cognition.
Methodologically, previous studies examining longitudinal relations among parentchild interaction behavior, mastery motivation, and cognition have used different dimensions
of mastery motivation at different time points and have been conducted with small samples.
The current study used the same measures of maternal supportiveness, children's taskapproach behaviors, and cognition across time to examine longitudinal relations among these
constructs with a relatively large sample. This study used multidimensional scales to capture
children's task-approach behaviors and maternal supportiveness and analyzed these
multidimensional scales using structural equation models. These procedures account for
measurement error variances and consider multicollinearity issues among indicators of each
construct, representing an improvement over multiple regression analyses techniques. Future
studies of child development using structural equation modeling and growth-curve modeling
analyses are recommended.
Implications
Parent-child interaction is an important environmental influence on the development
of children who face developmental risks. Specifically, supportive parent-child interactions
can buffer the effects of developmental risks on children's cognitive development. This study
provides evidence that maternal supportiveness influences initial levels of cognition, as well
as rates of cognitive development for children who have developmental risks. Maternal
supportiveness is related to children's cognitive development, as well as their mastery
motivation. Earlier maternal supportiveness may influence children's rates of cognitive
development through their later task-approach behaviors and later maternal supportiveness
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rather than directly influencing children's rates of cognitive development. While maternal
supportiveness is quite stable, it is influenced by maternal education and age. This indicates
that mothers who are young (e.g., teen mothers) and have less education are less likely to
engage their children in supportive interactions. These young and less-educated mothers from
low-income families may need additional support. However, current intervention programs
that focus on parenting and parent involvement, as well as child development, such as Early
Head Start, serve children and families based on their income eligibilities. Therefore, it may
be more important to target interventions designed to enhance mothers' interactions with
their children at mothers who are young and have less education, especially when their
children have identified developmental risks. This becomes very challenging, indeed,
because developmental delays are often underidentified among very young children,
especially those from vulnerable populations (e.g., teen mother, family living in poverty).
The current study provides evidence that among children with developmental risks,
children's task-approach behaviors directly influence initial cognitive levels and rates of
cognitive development. Children's task-approach behaviors become more stable as they get
older (e.g., higher stability between 24 and 36 months of age than between 14 and 24 months
of age). These results indicate that the period between 14 and 24 months of age may be a
critical point to facilitate development of children's task-approach behaviors. More research
using longitudinal data is necessary to confirm these findings, and further, to determine when
children's task-approach behaviors stabilize.
Among these children with developmental risks, the relation between the initial level
of cognition and the rate of cognitive development was negative. This relation suggests that it
might be very difficult to identify children who have developmental delays or disabilities at
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very early ages, especially when children do not have physical disabilities. Based on the
notion that starting intervention earlier is generally more effective for children who have
developmental delays or moderate disabilities, this study suggests that researchers need to
improve early diagnosis capabilities to screen children with developmental risks, and
interventionists need to consider more sensitive criteria, some of which may be related to
early interactions, when making decisions regarding eligibility for services. Since children
who have developmental risks and who come from low-income families are more likely to
show developmental delays, it is especially important to direct service provided to be vigilant
in monitoring the development of these children.
Limitations
This study investigated longitudinal relations among maternal supportiveness,
children's task-approach behaviors, and cognitive development for children with
developmental risks when they were 14,24, and 36 months old. One of the important issues
in longitudinal studies is how to retain participants for a long period, and the high rate of
attrition is one of the biggest barriers to conducting longitudinal studies. The participants in
this study were not different from those who were not included in the study due to attrition in
terms of family income, maternal age, quality of parent-child interaction, or children's
cognition. However, there were differences in the level of maternal education and children's
task-approach behaviors at 14 months between the children and mothers who were and were
not included in this study. One possible explanation of maternal education differences
between theses groups may be that mothers who had higher educational levels were more
likely to have completed their training or education and have also taken new jobs. Moving or
taking new jobs may make them difficult to keep in the study later. Mothers of children who
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had a difficult time (e.g., fussy, upset, or crying, etc.) during any assessment or videotaped
play sessions at 14 months were more likely to decline further participation of study. Thus,
interpretation and generalization of these research findings need to be done carefully.
Results of this study indicated that the rate of children's cognitive development might
not be linear and may be quadratic. In order to test whether the rate of children's cognitive
development is quadratic or not, more than three observational data points across time are
required, but in this study, children's cognitive development was measured at only three time
points, making it impossible to examine quadratic changes. Even though three longitudinal
data points provide more information than two data points, future studies must collect data at
more time points to provide a more complete understanding of children's cognitive
development and relations among the rates of cognitive development and other influential
variables.
The current study employed structural equation modeling analyses to test a series of
models. Structural equation modeling analyses do not allow for examination of cause-effect
relationships but rather test the relations between latent constructs based on variances and
covariances among observed variables. Therefore, even though this study examined the
directions of relations between variables, these results do not give evidence of real causal
relations between variables. However, cross-lags effect models give insight regarding causal
relations between variables. Carefully designed conceptual models based on theories and
empirical evidence will facilitate further understanding of cause-effect relations. Thus, this
study suggests a need for more theoretical and empirical research to examine the relations
among parent-child interaction, children's mastery motivation, and cognitive development.
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Maternal Sensitivity Scale:
1. Very Low Sensitivity. Interactions are characteristically adult-centered and/or the
mother is unavailable and un-responsive to the child's signals, moods, interests and
needs.
2. Low Sensitivity. There is little evidence of maternal sensitivity. Most of the interaction is
adult centered and/or the mother is mostly not contingently responsive.
3. Moderately Low Sensitivity. Mother displays infrequent and/or weak indicators of
sensitivity while the mother is sometimes sensitive, the balance is in the direction of
insensitivity.
4. Moderate Sensitivity. The frequency and quality of the mother's sensitivity and
insensitivity are about equal. It is this inconsistency, which prevents the mother from
receiving a higher rating.
5. Moderately High Sensitivity. Mother displays more sensitivity than not. The mother
demonstrates sensitivity in many interactions, but may show some insensitivity.
6. High Sensitivity. Maternal behavior is characterized by sensitivity but the mother may
show minimal insensitivity by hesitating to respond to distress, "missing" a signal from
the child or missing an opportunity to praise the child.
7. Very High Sensitivity. Mother is very sensitive and responsive throughout the
interaction. Insensitivity is never striking. Interactions are the child-centered. Mother
praises the child.

Maternal Cognitive Stimulation Scale:
1.

Very Low Cognitive Stimulation. The mother provides no cognitive stimulation. No
attempt is made to teach the child anything or to provide any cognitive stimulation.
Mother is either totally uninvolved or fails to provide any information about the toys or
situation.

2.

Low Cognitive Stimulation. Mother provides infrequent or weak cognitive stimulation.
The mother displays few conscious or purposeful attempts to engage in developmentfostering experiences, or any stimulation s/he provides is not matched to the child's
interest or ability.

3.

Moderately Low Cognitive Stimulation. Mother provides some cognitive stimulation
with some of the toys, or minimal-level cognitive stimulation, but most of the interaction
is not characterized by cognitive stimulation that is suited to the child's interest or
ability.

4.

Moderate Cognitive Stimulation. Mother provides cognitive stimulation during much
of the session, but overall does not engage in behaviors that stimulate a higher level of
cognitive development in the child. Mothers with this rating may label and point out
features of the toys or may model pretend play but no clear attempts to elaborate or
teach are observed.

5.

Moderately High Cognitive Stimulation. Mother provides cognitive stimulation
throughout the session, some of which stimulates a higher level of mastery or
sophistication, but there are some periods in which it is infrequent and does not exhibit
features of the higher scores. This rating should be given to mothers who are
characteristically stimulating, but could provide more frequent and/or higher quality
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stimulation. Mother may attempt to engage the child in pretend play, but the effort are
either unmatched to the child's interest or ability or are not as stimulating as those found
in mothers rated "6."
6.

High Cognitive Stimulation. Mother clearly seeks to stimulate a higher level of
mastery, understanding or sophistication and does so during most of the session. Efforts
to engage in pretend play must be evident.

7.

Very High Cognitive Stimulation. Mother clearly seeks to stimulate a higher level of
understanding, or sophistication (i.e., trying to engage in pretend play) and does so
consistently throughout the session.
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Maternal Positive Regard Scale:

1. Very Low Positive Regard Mother displays no positive regard.
2. Low Positive Regard. Mother displays almost no positive regard. One or two fleeting
instances of positive regard may be observed. These positive expressions (laughing,
smiling), however, appear to be inappropriate to the situation or an inaccurate expression
of mother's feeling. The mother maybe expressionless, flat or negative.
3. Moderately Low Positive Regard. Mother displays infrequent and/or weak signals of
positive regard. The intensity and frequency of positive regard are low.
4. Moderate Positive Regard. Mother displays some positive regard, but it is not
predominant in the interaction. There may be signs of general enjoyment, warmth, and
positive expressions but they are neither intense nor frequent. This mother may be
positive to the child, but the mother gives no direct praise (or weak praise) or rarely
retains eye contact with the child.
5. Moderately High Positive Regard. Mother frequ3ntly displays positive regard, which
may include some praise of the child, or consistent, clear enjoyment of the child.
6. High Positive Regard Mother frequently displays positive regard and praise. Some of
these expressions are clearly enhancing of self-esteem and directed to the child's
behavior or individual attributes/qualities.
7. Very High Positive Regard. Mother is very positive throughout the session in terms of
facial and vocal expressiveness and behavior. Affect is positive and spontaneous. The
mother shows a range of expressions and behaviors, which are all clearly positive. The
mother's consistent expressions of positive regard are clearly enhancing of the child's
self esteem.

