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ABSTRACT
An Investigation of the Impact of Chld Care Quality on Child Outcomes
Using Structural Equation Modeling
by

Jared Cutler, Doctor of Philosophy
Utah State University, 2004
Major Professor: Dr. Karl White
Department: Psychology
The quality of a child care setting is believed by many child care researchers to
have an impact on the development of children in child care. While a considerable amount
of research has been done regarding the impact of child care quality on child outcomes, an
examination of literature reviews on the topic reveals that there is a lack of consensus in
the field on the question of whether child care quality has a substantial impact on
children's development.
The present study assessed the impact child care quality has on child outcomes. A
dataset from the NICHD Early Child Care Study involving 878 subjects was used.
Analyses utilizing structural equation modeling indicated that child care quality has a
substantial impact on children's development, even when the influence of demographic
and family variables is taken into account.
(133 pages)
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PROBLEM STATEMENT

Currently more than 10 million children in the U.S. under the age of 5 spend at
least part of their day in some form of child care (U.S. Department of Health and Human
Services, 1999). Sixty percent of mothers of children under age 6 work outside the home
(Children's Defense Fund, 2001). Over the past two decades, the increase in the number
of working mothers with young children and the corresponding increase in the use of
nonrnatemal* care have led social scientists to conduct a great deal of research
investigating child care and its effect on children.
Beginning with investigations of whether child care has negative effects on
participating children, child care research has progressed through different ''waves," with
the current emphasis of research focused on the influence of child care quality on child
outcomes . In this research, child care quality is typically measured by factors such as
adult-child ratios , group size, quality and amount of caregiver interaction , and caregiver
education. The child outcomes investigated typically include cognitive development ,
language development , social development , school achievement and readiness , and
emotional well-being. Although there has not been unanimous agreement , in the field of
child care research there is generally a belief that child care quality is positively correlated
with child outcomes, even after the effects of family variables such as maternal education
and family income are taken into consideration.
Five major reviews of the literature have been conducted regarding the relationship

* The phrase "nonmatemal " care is often used in the literature when speaking of children in some form
of child care. Its use in the present research reflects the prevalent use of the term in the literature.
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between child care quality and child outcomes, and the conclusions of these reviews have
been mixed. Three of the reviews concluded that child care quality is positively correlated
with child outcomes and has a large effect. The other two concluded that the impact of
child care quality on child outcomes is not large, and that other reviewers have
overestimated the influence child care quality has on child outcomes. Reasons for the
conflicting conclusions reached by these reviewers include differences in the way
statistically nonsignificant results in research studies are addressed, the fact that most
reviewers fail to assess the magnitude of the impact of child care quality on child
outcomes, and the lack of statistical controls for confounding variables in many studies.
On this last point, some reviewers have suggested that this failure of research studies to
control for extraneo us variables compromises the ability to reach definitive conclusions
regarding the impact of child care quality on child outcomes .
Because of the lack of agreement among previous reviewers and the lack of
appropriate controls in existing research, presently the relationship between child care
quality and child outcomes is still unclear. Although a majority of those researching child
care seem to believe that the quality of child care has an impact on child outcomes, the
conflicting findings of reviewers and the generally small magnitude of results in many
studies raises questions about the relationship between child care quality and child
outcomes. In addition to these shortcomings of previous research, there has also been a
reliance on a limited number of statistical techniques (correlation and ANOV A), when
more advanced techniques exist for assessing the influence of child care quality on child
outcomes.
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Advanced statistical analytical techniques that have recently become more widely
available may be valuable in giving more precise estimates of the impact of child care
quality on child outcomes by enabling better control of extraneous variables. Structural
equation modeling is probably the most appropriate of these techniques for estimating the
magnitude of the impact of child care quality on child outcomes. Although some previous
studies have collected data that would have been appropriate for use of these techniques
to examine the relationship between child care quality and child outcomes , no research
utilizing these statistical modeling techniques has been done to date.
The purpose of the present study was to evaluate the relationship s among child
care quality, family background and demographic variables , child charact eristics , and child
outcomes using structural equation modeling to asse ss the impact of child care quality on
child outcome s. To this end, data collected from the $88 million longitudinal research
stud y done by the National Institute of Child Health and Human Deve lopment (NI CHD)
Stud y of Early Child Care was evaluated using structural equation modeling techniqu es .
The NICHD Child Care Stud y data set is well suited for such an analysis because it
contains:
• A large sample of 878 children who attended center-based child care , whose
racial composition matched that of the nation as a whole , and who were selected at birth
from various geographical locations in the United States.
• Multiple measures of child care quality for those subjects enrolled in child care .
• Comprehensive measures of various child developmental outcomes collected
over a period of 36 months .
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• Extensive measures of various child and family background variables that may
have an impact on children's development.
• A conceptual model guiding the research that specifies the relationship between
demographics, home environment, family and maternal factors, child characteristics, child
care quality, and child outcomes.
The purpose of this study is to apply structural equation modeling techniques to
data from the NICHD Child Care study to answer the following questions:
1. Which of the variables used in the NICHD Child Care Study can be used to
construct the best structural model describing the relationship between demographics ,
home environment , family and maternal factors , child characteristics , child care quality ,
and child outcomes ?
2. How much influence do the child care quality variables have on the child
outcom e variables in the mod el above?
3. Finally, because special method s are required to use structural equation
modeling to investigate categorical variable s, sex of the child is one potentially important
variable that could not be included in the initial modeling . Using a procedure known as
multisample analysis models can be applied to males and females separately to detect
differential effects. When multisample analysis is used , are there differences in terms of
the impact of child care quality on child outcomes between males and females?
While much research has been done regarding the impact of child care quality on
child outcomes, there is still uncertainty regarding the role child care quality plays in the
development of participating children. Even though most child care researchers and
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practitioners believe that higher quality care results in better development of children, the
mixed conclusions by reviewe.rs of the child care literature regarding this relationship
indicates that more research is needed. Knowing whether and to what degree specific
elements of child care quality relate to child outcomes would guide policy decisions and
expenditures to improve those aspects of child care, and provide an incentive for child
care centers to adhere to specific standards of operation that define such high quality care.
The research described herein used advanced statistical techniques on a large data set to
more clearly delineate how child care quality interacts with child and family variables in
influencing children's development.
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LITERATURE REVIEW

Child Care in the United States

The number of mothers with children in the workforce has increased substantially
over the past several decades. While in times past many women in American society
chose to remain at home with their young children , there has been a consistent trend over
the last few decades for women to not only prepare for and begin careers, but also to
continue those careers after they become mothers. After steadily increasing through the
' 70s and '80s , by the early '90s over half of infants under one year of age were regularly in
nonmaternal care (NICI-ID, 2000a). Presentl y 60% of mother s with children under the age
of 6 work outsid e the home (Children ' s Defense Fund , 2001) . Pred ictably, the use of
nonmaternal care has increased as the number of moth ers in the workpl ace has increased,
and with the increase in the number of children in nonmaternal care over the past several
decades, conc erns have been raised regarding the effect of this nonmaternal care on
children' s developmental outcomes (Booth , 1992; Cherazi , 1990; Fox & Fein, 1990). As
Violato and Russell (2000) stated , "A number of researchers ... have expressed concern
about infant day care in particular ; infants in day care are thought to be particularly at risk
since it is at this time that attachment to a primary caregiver is being formed " (p. 5).
Figure 1 shows the participation rates of mothers with children 6 years of age and
under in the work force from 1947 to 1999, based on statistics reported by the U.S. House
of Representative Ways and Means Committee (U .S. House Ways and Means Committee ,
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Figure 1. Workforce participation of mothers.

2000). As can be seen, the percentage of mothers with children under the age of 6
participating in the workforce has increased steadily and dramatically since 1947.

The History of Research on Child Care
Quality and Child Outcomes

The dramatic change in workforce participation by mothers of young children led
many researchers to question the impact this might have on children. Prior to this
increase, traditionally mothers of young children had been the primary caregivers for their
children. With the increased numbers of mothers with young children in the workforce, a
significant number of children were now being cared for by others while their mothers
worked . As a result, concerns were raised regarding what impact this might have on
children.
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"Waves" of Child Care Research
In response to such concerns, researchers have investigated many different aspects
ofnonmaternal care. With the passage oftime,the questions that have been asked, and the
research studies designed to answer these questions, have become increasingly more
complex. When mothers first began entering the workforce in large numbers, researchers
were concerned that substantial amounts of nonmaternal care would be detrimental to
children. Care outside of the home was thought to possibly negatively affect the child,
particularly in terms of the relationship between the mother and the child (Belsky, 1986,
1988; NICHD, 1999a). Therefore, initial research conducted during the 70s on
nonmaternal child care focused on the question "Is child care harmful to children?" This is
referred to as the "first wave" in child care research (Clarke-Stewart, 1987). Much of this
early research focused on the effect of child care on child-mother attachment because of
" ... concerns about possible effects of maternal separation (growing out of clinical research
in the 1950s and 1960s" (Love , Schochet, & Meckstroth , 1996, p. 14). However, "these

studies often failed to acknowledge differences among types of care . .. and did not measure
variations in quality of care" (Love et al., p. 13). These shortcomings led to a subsequent
change in the focus of future child care research , as evidenced by the type of research
emphasized in subsequent ''waves."
Although this early research was designed to address concerns that nonmatemal
care was in some way detrimental to children's development, in many ways the questions
posed are still in dispute today, and research continues in an attempt to settle the issue
(see NICHD, 1998a; NICHD , 1999a; NICHD, 2000c). Thus, it would seem that research
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in the "first wave" failed to definitively answer the questions regarding the possible
detrimental effects of nonmaternal care. Many child care researchers echo this sentiment.
For example, after assessing previous attempts to integrate the literature regarding
whether nonmaternal care is harmful to children, Violato and Russell (2000) indicated that
"attempts at integrating the research findings of the last three or so decades with narrative
reviews have not produced any clarity ... on the contrary , confusion and contradictions
reign" (p. 4). Some researchers have concluded that a lack of consistency in operationally
defining such concepts as the amount of time spent in child care and the age of entry into
child care are such that "generalizations about their effects are not possible " (Love et al.,
1996, p. 14). However, much of the research in the field of child care moved past this
question of whether or not child care was "bad" for children because other issues were
raised while investigating this initial question. In fact, some researchers have argued that
"the question of whether or not children should be in child care has become obsolete"
(Phillips & Howes , 1987, p. 1) owing to the fact that such a high percentage of children in
the U.S . are already in child care. It is certainly fair to say that a considerable amount of
controversy remains on the question of whether child care is harmful , and research has not
to this point definitively answered that question.
But the lack of a definitive answer to the questions of the first wave ofresearch did
not prevent child care researchers from shifting their focus. In the course of answering the
questions associated with the first wave of research , child care researchers soon realized
that child care issues were considerably more complex than the simple question of whether
or not child care was bad for children. While investigating whether or not child care was
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detrimental to children, it was recognized that nonmatemal child care can be provided in
· many different settings. Even though child care centers are typically the first thing that
comes to mind when child care is mentioned, in reality there are a number of different
arrangements that working mothers use. Some children are cared for in child care centers,
others by a relative, others in a family home environment, while others may be cared for in
other arrangements. Researchers realized that these different child care settings may not
have the same effect on children, and child care research thus entered the "second wave ,"
which focused the investigation on how different child care settings have different effects
on children (Clarke-Stewart, 1987). According to Love et al. (1996), " ... the question
asked in this wave, in the late 70s, was 'What are the effects of different kinds of care?'"
(p. 14). As Phillips and Howes (1987) noted:
During the last 10 years, researchers have increasingly acknowledged the
complexity of defining quality in child care. In response , they have adopted
multiple methods to assess quality, examined a wider range of child care
arrangements , and placed these questions about quality in a broader
context that considers the interdependence of child care and family
environments. (p. 3)
As the above statement indicates, however, researching "a wider range of child
care arrangements" led to the realization that even within a specific type of child care,
such as center care, quality of care may vary from one child care center to another. Thus,
research about child care entered a "third wave" in which researchers tried to determine
what variables within a particular setting were associated with better or worse outcomes
for children. By the early 80s the focus of research had shifted firmly into the even more
complex issues of this third wave of child care research . Research in the third wave
emphasized the investigation of how the quality of nonmatemal care affects children's
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outcomes. Much of this research was inspired by the hypothesis that high quality child
care can be beneficial for children; and only low quality child care puts children in danger
of detrimental outcomes (Clarke-Stewart, 1987; Phillips & Howes, 1987).
At the present point in the third wave of child care research, the emphasis remains
on investigating the effects of quality, although with the recognition that the effects of
child care are difficult to disentangle from the effects of family variables. From the outset
of research on child care, researchers have recognized that there are many other factors
that influence children besides whether they are cared for by a parent or a nonmaternal
child care provider, and in each ''wave" of child care research efforts have been made to
account for these extraneous factors. This has been identified as a crucial part of research
in the third wave (Love et al., 1996). Consequently, researchers have studied the effects
of child care quality in conjunction with family background factors (Love et al.; NICHD,
1998b).
The purpose of the research described here was to explore the central question in
this third wave of child care research. Does the quality of a child care environment have
an effect on children's developmental outcomes?
Before examining the issue of the effect child care quality has on child outcomes ,
the rather ambiguous concept of "quality" should be more clearly defined, and the types of
outcomes that have been researched should be discussed. Exactly what is meant by
"quality," and what aspects of a child's development is quality thought to affect?

Defining Quality in Child Care
What is meant by the term "quality" in relation to child care? Some researchers
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have pointed out that this can be an ambiguous term. Phillips and Howes (1987) referred
to quality as a "fuzzy" concept, and pointed out that on a practical level it is difficult to
explain exactly what is meant by the term "quality." Given that quality can be so broadly
conceptualized, how has the term been operationally defined in ways that allow research
on child care quality to be conducted?
Love et al. (1996) defined quality as" ... a concept typically used to describe
features of program environments that are presumed to be beneficial to children's wellbeing." This definition was used as a starting point to examine previous research literature
to see how child care quality has been defined . Specifically, what factors have been
"presumed to be beneficial to children's well-being"?
In doing this, particular attention was given to the phrase "features of program
environments," in that by looking at the features that child care researchers have typically
studied, a rough picture emerges of what these researchers view quality to be. There are
five reviews of the literature regarding the relationship between child care quality and child
outcomes (Doherty, 1991; Dunn , 1993; Love et al., 1996; Phillips & Howes , 1987; White
& Cutler, 2000). There are a number of features of program environments (i.e.,

characteristics of a child care program) that have been mentioned in all or most of these
reviews as having an impact on child outcomes. These characteristics of child care
programs can generally be grouped to fit into one of the following: (a) measures of
adult/child ratio (sometimes called caregiver/child ratio), (b) measures of group size, (c)
experience and education of caregivers, (d) interactions between caregivers and children
(frequency of interactions, positive or negative aspects of interaction, etc.), and (e) global
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scales, such as the Early Childhood Environment Rating Scale (ECERS; Harms &
Clifford, 1980), that incorporate a combination of the above indicators of quality. For
example, a study may use a composite measure that combines adult/child ratio, caregiver
education, and frequency of caregiver/child interactions to provide an overall quality score
based on these characteristics of a child care program).
When quality in child care is discussed in the literature, measures of one or more of
the above indicators of quality are typically used. Quality is thus conceptualized in terms
of either characteristics of the physical environment ( as is the case in adult/child ratio and
class size), characteristics of caregivers (in terms of amount of education and experience,
or frequency and quality of interactions with children) , or a combination of each (as is the
case with global scales). While quality remains a somewhat elusive concept to define in a
specific manner , some idea of how it has been researched can be gleaned from examining
the specific factors that researchers have examined in their studies. Operational definitions
of quality thus involve elements such as the number of children relative to the number of
adults , the size of the group of children in the care setting , the number of interactions
between caregivers and children , and so forth.

Outcomes Child Care Quality Is Thought to Affect
A rough indication of how researchers conceptualize quality has been discussed ,
but this is only half of the equation. When researchers in this "third wave" discuss the
impact of child care quality on child outcomes , what is meant by the phrase "child
outcomes"?
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This could also be regarded as a fuzzy concept. Children grow and develop in a
variety of ways, some of which are more measurable than others. How have child care
researchers typically investigated "child outcomes"? What specific measures have they
used?
An examination of the literature reviews referred to previously (Doherty, 1991;

Dunn, 1993; Love et al., 1996; Phillips & Howes, 1987; White & Cutler, 2000) reveals
that child outcomes investigated in previous literature can generally be grouped in one of
the following categories: (a) cognitive functioning , (b) language development , (c) social
skills, (d) school achievement or readiness , and (e) emotional well-being.
Thus, when child care researchers talk about the impact of child care quality on
child outcomes, they typically mean the impact of features of program environments on
children's functioning in one or more of the areas described above . Phillips and Howes
(1987) indicate that "most observers of child care will readily acknowledge that good
things go together. " It seems intuitive that higher quality in the indicators that have been
associated with child care quality would be related to higher functioning in the outcome
areas mentioned above. It is widely believed in the child care field that higher quality
results in better outcomes for children (Love et al., 1996; Phillips & Howes, 1987) .
Even though this belief is widespread, the actual literature regarding the relationship
between child care quality and child outcomes is not so clear. As will be shown , there is
little support in the research literature for the widely held belief that child care quality has
a large impact on children's developmental outcomes.
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Effects of Child Care Quality for Males
Versus Females
Very little research has focused on how child care quality may affect males and
females differently. In one study of the effect of child care quality on compliance
behavior, Howes and Olenick (1986) indicated that low-quality care had more of a
negative impact for male subjects than female subjects. Howes and Olenick defined
quality of care in terms of adult-child ratio, caregiver education, and caregiver turnover in
the study. In another study, Howes (1988) found differential effects for male and female
children in terms of the impact of quality of care on children's academic skills. In this
study, there was an association between higher quality care on academic skills for male
subjects, but not female subjects. These two studies are the only ones that have explored
how the impact of child care quality is mediated by the sex of the child. There appears to
be a lack of information in the literature regarding how child care quality might
differentially affect males and female children.

Previous Reviews of the Literature on Child Care Quality
and Child Outcomes

While a considerable amount of attention has been focused on child care and its
effects on children, relatively few studies have investigated how quality of the child care
affects child outcomes. This line ofresearch has been summarized in five reviews of the
literature (Doherty, 1991; Dunn , 1993; Love et al., 1996; Phillips & Howes , 1987; White
& Cutler, 2000). These five reviews have come to mixed conclusions regarding the

16

impact of child care quality on child outcomes. Table 1 compares each of these reviews
on a ~umber of criteria by which the quality of an integrative review can be assessed.

Phillips and Howes (1987)
At the beginning of the "third wave" ofchild care research, Phillips and Howes
( 1987) published a review of the extant literature regarding how quality of a child care
setting affects child outcomes. At the time relatively few articles on how child care quality
affects child outcomes had been published, although this did not prevent Phillips and
Howes from concluding without reservation that child care quality has an impact on child
outcomes, stating that " ...assessments of quality have confirmed common sense
knowledge that better child care is better for children" (p. 5). In this initial review, Phillips
and Howes discussed the complexity involved in researching child care. They noted:
Research on child care quality has accumulated a vast collection of results
during the past last l O years. More than any other aspect of child
development research, this literature has driven home the true complexity
of child care and the real challenges faced by those who seek to assess its
effects on children. (p. 15)
While noting that the issues involved are complex, Phillips and Howes (1987)
concluded that adult-child ratio, group size, caregiver training, caregiver interaction, and
staff stability all have an impact on children's developmental outcomes.
Regarding adult-child ratios, Phillips and Howes (1987) concluded that " ... the
majority of studies have found that the ratio has a significant effect on adult and child
behavior in child care" (p. 5). They concluded that this finding applied to children of
different ages," ... infant and toddler as well as pre-school age child care in centers and
family day care homes" (p. 6). In terms of group size, Phillips and Howes stated that the
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Table 1

Comparison of Previous Literature Reviews
Criteria for determining
the adequacy of reviews
of the literature

Phillips &
Howes
(1987)

Doherty
(1991)

Dunn
(1993)

Love et al.
(1996)

White&
Cutler (2000)

Did the review include a
representative or
comprehensive sample?

Yes

Yes

Yes

Yes

Yes

Number of studies cited
compared to number of
studies available

7/1 O"

13/J 7a

I 0/12 "
(limited
review)

22/30a

39/39

Did the review have
explicit and replicable
for including and
analyzing studies?

No

No

No

No

Yes

Did the review employ a
common metric to
determine average
magnitude of resu Its?

No

No

No

No

Yes

Did the review provide
a systematic means of
investigating how other
variables interact with
study variables?

No

No

No

No

Yes

The numbers in this row indicate how many studies were included in the review
compared to how many could have been included. For Philips and Howes (1987) for
example, 7 studies were included , but there were 10 studies that could have been included,
such that Philips and Howes included 7/10 of the possible studies.
a

" ... research is quite clear. Smaller groups appear to facilitate constructive caregiver
behavior and positive developmental outcomes for children" (p. 6) . Similarly , caregiver
training , education, and experience were found to be positively correlated with child
outcomes.

"There is ample evidence that specialized training is associated with good
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quality care" (p. 7), Phillips and Howes concluded , and continued along this same line
with other aspects of the caregiver's background, stating that
.. ;other evidence suggests that more education is better than less and that
the amount and nature of a caregiver's preparation may augment each
other such that more highly educated adults who have also received
specialized training may be among the most proficient caregivers. (p. 7)

In addition to these "structural" elements of child care quality, Phillips and Howes
(1987) also determined that "dynamic" aspects of care that involve direct contact between
the caregiver and the child, are also influential on child outcomes. Phillips and Howes also
specified a relationship between certain types of quality variables and children's
developmental outcomes, asserting that " ... structural predictors of child care quality serve
to facilitate constructive interactions between caregivers and children" (p. 9). According
to Phillips and Howes, "structural" variables such as adult-child ratio and classroom size,
directly impact a caregiver's ability to interact effectively with children, which then has a
direct effect on children's developmental outcomes. As Phillips and Howes stated:
[S]tructural features of child care appear to affect the dynamic environment
that captures the children's actual experiences in child care, which in turn
predicts children's development in child care. (p. 9)
It is dynamic quality, according to this view, that has the direct impact on child
outcomes, with structural quality serving to "facilitate " this impact. Phillips and Howes
(1987) stated that
. .. given associations between structural features of child care and caregiver
behaviors , the results that link caregivers' social, cognitive , and language
interactions with children to child outcomes suggest that the
influence of regulatable variables such as ratios and group size is mediated
by their effect on caregivers. (p. 9)
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The Phillips and Howes (1987) review was in many ways a groundbreaking article.
One strength of the review was that few research studies had been done in the field of
child care quality and child outcomes up to that point, and they included most of these
studies in their review. As shown in Table 1, the review by Philips and Howes cited 7 of
the 10 studies available at the time regarding the relationship between child care quality
and child outcomes , and was thus fairly comprehensive, although there were a few studies
completed prior to that time that could have been included in the review and were not.
The review did, however , have several shortcomings, as Table 1 indicates . The authors
simply noted which studies had found statistically significant results , and there was no
indication of the magnitude of the results found in the studies included in the review. The
authors also failed to investigate how characteristics of the studies (the methodological
quality of the study, for example) may have influenced the results. Although this was a
good review in some ways (particularly in terms of including most of the research that had
been conducted to that point in time), substantial additional data should be considered in a
review to adequately assess the relationship between quality of child care and child
outcomes.

Doherty (1991)

Doherty ( 1991) published an extensive review that included studies investigating
many different issues in child care, and a section of the review was devoted to the
relationship between child care quality and child outcomes. Like Phillips and Howes,
Doherty concluded that child care quality has a positive impact on child outcomes .
Doherty stated that there is an "association" between "indicators, such as caregiver-to-
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child ratio, and caregiver behavior" (p. 55), and a subsequent association between
"caregiver behavior, such as responsiveness, and child development" (p. 32).
Doherty discussed the influence several different aspects of child care quality have
on child outcomes. For example, regarding adult-child ratio, Doherty (1997) stated that
... the research clearly indicated that the staff-to-child ratio has a definite
impact on both adult behavior and child well-being and development. This
is not surprising. Child development is fostered when there is frequent and
personal interaction between the adult and the child. The adult who is
responsible for too many children, given their age, can do little more than
attend to their physical needs and safety. He or she is also likely to be
under significant job-related stress, which increased the probability of
harshness and restrictiveness. (p. 32)
Doherty also concurred with Phillips and Howes that certain "structural" child care
variables impact caregiver behaviors, which then impacts child outcomes. Doherty 's
conceptualization was that structural variables "directly influence the type of experience
the child receives," this experience being largely related to interactions with the caregiver,
and "the experience, in tum , predicts the child's well-being and development" (p. 32).
Doherty's (1991) review covered a large number of topics in the area of child care,
and only a small portion of the review discussed the impact of quality care in terms of
child outcomes . For specific indicators of quality, Doherty summarized research findings
in narrative form. For example, for class size Doherty cited several studies , and then
asserted that larger class sizes are associated with "large amounts of crying, less child
involvement in activities or play ... more child hostility, and lower levels of social
competence" (p. 56). Similar summaries were made for adult-child ratio , amount of
physical space, caregiver education, type of caregiver behavior , actual characteristics of
the caregiver, and caregiver stability. Doherty concluded that adult-child ratio , group or
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class size, amount of physical space, caregiver education, type of caregiver behavior,
actual characteristics of the caregiver, and caregiver stability all had a significant impact on
child outcomes. However, as in the previous Phillips and Howes review, no indication
was given of the magnitude of the relationship between indicators of quality and measures
of child outcomes, and no analysis was made of the relationship between study
characteristics and study findings. Doherty simply noted which studies had statistically
significant results, and restated the authors' conclusions . Although it had several
limitations, Doherty's review was impressive in its inclusiveness, in that it included a large
number of research studies, although only a smaller subset of articles included in her
review specifically investigated the relationship between quality of child care centers and
child outcomes. Thirteen of the 17 studies available at the time were included in
Doherty's review . But while Doherty's review is commendable in its comprehensiveness ,
it provides very limited evidence about the strength of the relationship between child care
quality and child outcomes .

Dunn (1993)

The two previous reviews of the literature had concluded without reservation that
child care quality positively affects children's developmental outcomes. Dunn (1993),
however , was the first reviewer to question the strength of the relationship between
measures of child care quality and measures of children's outcomes. While ClarkeStewart ( 1987) described the relationship between child care quality and child outcomes as
"underwhelming" in an article some years earlier, Dunn's review was the first literature
review to suggest that this relationship might not be as strong as was believed by most in
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the field of child care research. While Dunn's review was restricted to the effects of adultchild ratio and class size, and thus contained only 10 studies (of 12 available at the time on
these variables) , the conclusions that the review reached contradicted conclusions from the
earlier reviews, bringing into question the impact of child care quality for the first time. It
is interesting to note that most of the articles cited by Dunn to support her conclusion that
child care quality was not related as strongly to children's developmental outcomes as had
been thought were also used by Phillips and Howes ( 1987) and Doherty ( 1991) in
reaching the exact opposite conclusion .
Dunn's (1993) conclusions were based on three :findingsfrom reviewing the
literature: (a) the paucity of research regarding these variables, (b) the frequency of
statistically nonsignificant results regarding the effects of these variables, and (c) the fact
that a single study often reported both statistica lly significant and nonsignificant findings
for these variables. Regarding adult-chi ld ratio and children's outcomes, Dunn pointed
out that although "lower group sizes and higher caregiver-child ratios (fewer children per
caregiver) are assumed to be better for children", in fact "relatively few studies are
responsible for (these) widely held beliefs" (p. 193). Dunn reviewed eight studies that
investigated the effect of adult-child ratio on child outcomes, and emphasized the
frequency of statistically nonsignificant results in the studies. Dunn expressed concern
about the frequency with which the same studies reported both statistically significant and
nonsignificant findings.
Reviewing five studies on the effect of classroom size on child outcomes, Dunn
(1993) reached the same conclusions , noting that some studies indicated that a large group
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size is beneficial, while others seemed to indicate that smaller group sizes were more
desirable. Given "the relatively low strength of the associations uncovered", Dunn
concluded that
...group size is not the clear indicator of day care quality it has been
thought to represent...(although) enough significant relationshlps between
group size and children's development have been found to justify group
size as an important component of day care quality. (p. 218)
Dunn felt that group size had a stronger influence on children's development than
adult-child ratio, but also indicated that the influence of both of these quality variables had
been overestimated up to that point in the literature. However, no specific estimates were
given quantifying how much research had overestimated the influence of chlld care quality
variables. Because the magnitude of the effect of chlld care quality on child outcomes is
not provided in a clear manner, it is difficult to assess how much the influence of child care
quality had been overestimated in the past.
Dunn (1993) made no analysis of how the characteristics of studies co varied with
results , and did not attempt to give an average magnitude of results for the studies in the
reviews. Dunn did, however , give a crude indication of the magnitude of the impact of
child care quality on child outcomes , stating that ''the percent of variance in children's
development typically accounted for by ratio is small, in many cases less than 10%" (p.
209), and that for group size the percentage of the variance accounted for is " 1%-37%"
(p. 217).

Love, Schochet, and Meckstroth (1996)
Unlike Dunn (1993), Love et aJ. (1996) generally concurred with the findings of
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Phillips and Howes (1987) and Doherty (1991 ), and concluded that the quality of a child
care setting has a positive impact on child outcomes. Love et al. stated that improving the
"structural" quality of a child care environment leads to "several things happening
together: global quality improves, teacher-child interactions improve, and children's wellbeing is enhanced" (p. 29). Love et al. also agreed with previous reviewers that
" ... structural features of programs, while extremely important , are associated with child
well-being to the extent that they provide the conditions making more positive classroom
dynamics possible" (p. 28). Love et al. also stated that
the preponderance of evidence supports the conclusion of a substantial
positive relationship between child care quality and child well-being.
Evidence for this relationship encompasses multiple dimensions of quality
and diverse indicators of children's well-being. (p. 3)
However, while they agreed with the prevailing beliefs regarding the relationship between
child care quality and child outcomes , Love et al. focused much attention on the Jack of
control for background variables in much of the research on the relationship between
quality of child care and child outcomes. The authors went so far as to assert that,
because of the lack of control for background variables in the studies done on child care
quality thus far, "we do not yet have a body of systematic research that allows us to draw

firm conclusions about the effects of child care quality when other factors are controlled
for" (p. 21 ). Interestingly, as will be discussed , this did not prevent Love et al. from
concluding that child care quality does positively affect children's developmental
outcomes. This seems contradictory, and somewhat diminishes the credibility of their
conclusion that child care quality influences children's developmental outcomes. Much of
the Love et al. article dealt with ways that background variables such as socioeconomic
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status and parental education could be controlled for in child care research using multiple
regression, yet they were willing to make conclusions based on research that had not
employed such designs.
While Love and colleagues ( 1996) found the available research to be insufficient
due to lack of control of extraneous variables, they drew some conclusions in their review.
One conclusion was that the most frequently studied variable in child care quality research
is adult-child ratio, and the most :frequently studied child outcomes are in the
socioemotional domain, although White and Cutler (2000) reached different conclusions
regarding which quality and outcome areas have been most frequently studied. Love et al.
reaffirmed the conclusions of Phillips and Howes (1987) and Doherty (1991) that child
care quality has a positive impact on child outcomes.

While the authors noted the research

findings of previous studies, a major focus of the review was describing the shortcomings
of research in the field due to lack of adequate control of child and family background
variables.
In terms of specific indicators of quality, Love et al. (1996) treated structural
aspects of quality different than dynamic aspects of quality, inferring that structural quality
is only important as it maximizes the impact of caregiver behaviors. For example, while
stating that "when classes have lower (adult-child) ratios, the amount of adult interaction
with children is greater. .. and teachers and children interact in a more beneficial manner. .. "

(p. 29), they noted that " ... studies support the conclusion that ratio, in and of itself, is not
the most important determinant of children ' s well-being" (p. 29). Love et al. mentioned
the results of Dunn's (1993) study where there was" ... no significant relationship between
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ratio or group size and children's social and cognitive development" (p. 29). Love et al.
expressed similar feelings regarding the importance of caregiver qualifications, that they
are only influential in that they impact the ability of a caregiver to interact positively with
children. By contrast, Love et al. concluded that caregiver behaviors and caregiver
stability have a direct, positive relationship with child outcomes. Thus, Love and
colleagues' conclusions regarding the impact of child care quality on child outcomes are
somewhat mixed: Structural quality has no direct impact on child outcomes , but does
impact dynamic quality, which impacts child outcomes directly. Echoing Phillips and
Howes (1987), the argument is therefore made that child care quality does impact child
outcomes, although some aspects have only a indirect effect. As Love et al. asserted:
In summary, studies are finding important relationships between a number
of the dynamic variables describing child care center quality and measures
of children's development or well-being. Such variables as appropriate
caregiving, developmentally appropriate practices , and caregiver
responsiveness describe caregiver-child interactions and the social
environment in ways that directly affect children ' s daily experie nces. A
number of studies have failed to show strong relationships between
structural features of a program or classroom. Those that do (like the
Florida study just described) demonstrate that structural/regulatable
features do not operate in isolation but imply (and perhaps cause) positive
changes in the classroom dynamics. It seems to us that the structural
features set the stage, or provide the necessary conditions, for positive
dynamics to occur. By themselves, such variables as lower ratios , smaller
group sizes, and safer physical equipment and space do not improve
language development or enhance the cognitive complexity of children ' s
play. Nevertheless, they may be extremely important as conditions that
permit caregivers to be more responsive and to create developmentally
appropriate experiences for the children. (p. 30)
The Love et al. (1996) review suffered some of the same problems as the other
three reviews cited previously . While Love et al. included an excellent discussion of the
shortcomings of studies on child care quality and child outcomes due to lack of statistical
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controls for background variables, no assessment of individual studies was made in this
regard . The problem was discussed in a general way, without reference to individual
studies and how characteristics of studies covaried with results. As with previous reviews,
no attempt was made to assess the magnitude of the influence of child care quality on child
outcomes .
As was the case with earlier reviews, Love et al. ( 1996) made no attempt to
determine the magnitude of the impact of child care quality on child outcomes . Like
previous reviewers , Love et al. asserted that child care quality positively impacts child
outcomes, but did not address how much of an impact quality makes. In addition, while
Love et al. had the most comprehensive review of child care quality and child outcomes to
date, including 22 studies of the 30 available studies in their review, there were a few
studies that could have been included in the review that were not.

White and Cutler (2000)

The most recent review of the child care quality literature was the integrative
review performed by White and Cutler (2000). Thirty-nine studies as reported in 49
articles regarding the relationship between quality of a child care program and its effects
on children's developmental outcomes were included in this integrative review . This
review included all studies that were used in previous reviews, as well as additional studies
that had not been included before . Information from each of these studies was coded and
systematically analyzed to determine overall effects of child care quality on child
outcomes, and to determine whether study findings were in any way related to
characteristics of the study.
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One of the major :findings from this review was that, across all 39 studies, child
care quality accounted for less than 4% of the variance in child outcome scores. While
this might not suggest that the effect of child care quality is so small as to be irrelevant, it
does contrast sharply with the conclusions of Phillips and Howes (1987), Doherty (1991),
and Love et al. (1996). Only Dunn (1993) had previously questioned the strength of the
relationship between child care quality and child outcomes; the other reviewers of the
literature endorsed the idea that child care quality has a substantial impact on child
outcomes.
As can be seen in Table 2, of the different child care quality variables that have
been studied , White and Cutler (2000) found that class size correlated the highest with
child outcomes across all studies (r = .21 ), followed by teacher/child interactions (r =.19),
staff training (r = .17), availability of materials (r = .13), staff stability (r = .13), and
adult/child ratio (r = .11 ).
Howe ver, White and Cutler (2000) had to qualify these findings somewhat , in that
many studies put these child care quality variables into different combinations , making it
impossible to identify the specific influence of any one of them in those studies. For
example, one study might use a composite of adult-child ratio , class size, and caregiver
experience to rate the quality of a child care program, while another might use adult-child
ratio, frequency of child-teacher interactions , and caregiver's education as a composite
measure of quality.
When data are combined in this manner it is impossible to sort out how much of an
effect is had by any individual variable. Particularly troublesome was the fact that no two
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Table 2

Effect Sizes for Child Care Quality Variables
Quality variables

Average effect size (Pearson r)

Structural variables
Adult-child ratio
Staff training
Availability of materials
Class size
Amount of physical space
Other

.32 (SD= .19, n = 3)

Dynamic variables
Teacher/child interaction
Staff stability
Other

.19 (SD= .17, n= 52)
.13 (SD= .19, n = 6)
.25 (SD = .18, n = 8)

.11 (SD= .19, n = 27)
.17 (SD= .18, n = I 5)
.13(SD=.13,n=4)
.21 (SD= .18, n = 15)
.08 (n

=

I)

studies used the same combination of child care quality variables, limiting the utility of
comparisons across studies. One major finding from this review was that the lack of
uniformity in the combinations of variables used across studies hinders interpretation of
results of research in the field of child care quality.
As Table 3 demonstrates , White and Cutler (2000) also found that school
readiness is the child outcome with the highest correlation with child care quality across all
studies (r = .28), followed by adult-child relationships (r = .26), language development (r
=

.20), task orientation (r = .20), cognitive development (r = .15), emotional well-being (r

= .15), and social development (r = .13).
One interesting finding of this review was that those studies where it could be
determined with certainty that the collector or provider of child outcome information was
blind to the purposes of the study tended to have lower correlations (r = .12) than those
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Table 3

Effect Sizes for Children's Developmental Outcome Variables
Outcome measures
Language development
Cognitive development
Social development
Adult-child relationships
Emotional well-being
Task orientation
School readiness
Other

Average effect size (Pearson r)

.20 (SD=
.15 (SD=
.13 (SD=
.26 (SD=
.15 (SD=
.20 (SD=
.28 (SD=
.12 (SD=

.13, n = 40)
.15, n = 34)
.22, n = 59)
.14, n = 25)
.25, n = 24)
.17, n = 5)
.19, n = 14)
.08, n = 3)

studies where it was clear that the collector or provider of child outcome information was
definitely not blind to the purposes of the study (r

=

.22).

In addition , when the provider of child outcome information was the child or a
parent , the average correlation across all studies was close to zero (r

=

.08). However ,

when the pro vider of child outcome information was a researcher , the average corr elation
was much higher (r = .21). These findings suggested that experimenter expectancy effects
and other forms of unconscious bias may have an impact on findings regarding the
relationship between child care quality and child outcomes.
The White and Cutler (2000) review was comprehensive to a high degree,
including all studies included in previous reviews, plus additional studies not previously
reviewed. Moreover, with the exception of Dunn (1993), no previous reviews of the
literature provided any assessment of the magnitude of the impact of child care quality on
child outcomes. The other reviews concluded that the impact of child care quality was
substantial, but they were not specific regarding the precise amount of influence child care
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quality has. Dunn's ( 1993) assessment of the magnitude of the impact of child care quality
on child outcomes was a rough estimate (e.g., "in many cases less than 10%" for adultchild ratio and "1-37%" for group size). The Cutler and White review was much more
precise in its estimation of the impact of child care quality across studies. While Dunn was
the only other reviewer of the literature to question the impact of child care quality on
child outcomes, there has been some indication that some researchers are beginning to
question whether the strength of the relationship between child care quality and child
outcomes is as great as most reviews of the literature make it appear. For example, Scarr
(1997), in discussing the research done by the NICHD Study of Early Child care, noted:
The quality of infant care, which ranged from poor to excellent for the
1,200 children in the study, had no impact on young children's
development, and only small effect on their preschool cognitive, social, and
emotional development, although good-quality day care can to some extent
make up for poor parenting. (p. 6)
Scarr went on to indicate that the small differences between children in high and low
quality child care disappear by the time children are of school age.

Conclusions from Previous Reviews of the Literature
on Child Care Quality and Child Outcomes
A substantial amount of research has been done on child care in the past few
decades. A subset of these research studies have investigated the relationship between
quality of child care and child outcomes. Five reviews of this literature have been
completed, with the majority asserting that child care quality impacts child outcomes to a
large degree. However, there has been a minority in the child care research field who have
questioned the strength of the association between child care quality and child outcomes.
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Two of the five reviews of the literature have indicated that the relationship between child
care quality and child outcomes may not be as strong as it is widely believed to be.
In addition, many child care researchers have recognized that family background
variables have a large impact on child outcomes. For example, Love et al. (1996)
indicated that research to date regarding the influence of child care quality on child
outcomes is unreliable due to the lack of control for such variables. Regarding another
weakness in the existing literature on the subject, White and Cutler (2000) noted that the
existing research has been based exclusively on the results of ANOVA , correlation , and
multiple regression analyses. Recently developed statistical techniques that are better able
to control for the effects of confounding variables, such as structural equation modeling,
have not been used in research regarding how much impact the quality of child care has on
child outcomes. It seems that the present picture regarding the relationship between child
care quality, family background factors , and child outcomes is incomplete .

Reasons for Disparate Conclusions in Previous Reviews

Why have reviewers come to different conclusions using the same literature? Most
of these reviews cited much of the same research because only a limited amount of
research has been done regarding how the quality of a child care setting impacts children's
development. It would seem logical that when using essentially the same studies ,
reviewers should come to the same conclusions . There are several possible factors that
may cause different reviewers to come to different conclusions regarding the relationship
between child care quality and child outcomes.
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One possible explanation is that studies often report both statistically significant
and statistically nonsignificant results (Dunn, 1993), but some reviewers take only the
former into consideration. This was a major shortcoming of Doherty (1991). Many of the
studies on child care quality and child outcomes have examined a number of relationships,
some of which were statistically significant, and some that were not. Clarke-Stewart
(1987) noted the existence of both statistically significant and statistically nonsignificant
findings in some studies, and pointed out that this is an obstacle to finding consistencies in
child care quality research. A reviewer who discusses only statistically significant findings
from studies will come to different conclusions than reviewers that account for both
statistically significant and statistically nonsignificant findings in their review. Moreover, it
would seem that simply ignoring the nonsignificant findings in research studies leads to a
one-sided view of the influence of child care quality.
As noted by White and Cutler (2000), reviewers often report findings in terms of
statistical significance only without attempting to assess the magnitude of the impact of
child care quality on child outcomes. It is well known that statistical significance is heavily
influenced by sample size. It then follows that studies with large sample sizes may have
statistically significant results for differences that are in actuality quite small. In that
statistical significance is not always indicative of practical significance, those reviews that
only examine statistical significance may come to different conclusions than reviews that
consider the magnitude of the differences between groups. Some reviewers view
statistically significant :findings as evidence of the impact of child care quality on child
outcomes , with no reference to how much of an impact quality has.
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Another possible reason that reviewers came to different conclusions may have to
do with control or confounding variables. Love et al. (1996) pointed out that few studies
appropriately control for family and child variables that also impact child outcomes. It is
difficult to draw consistent findings from the literature when there have been
inconsistencies in studies regarding control of extraneous variables. Those reviewers who
discuss the control of background variables are likely to come to different conclusions
than those who do not explore the issue.
Finally, it is likely that there exists a desire on the part of many to believe that child
care quality has a positive effect on children's developmental outcomes. While it is
doubtful that researchers intentionally bias their conclusions, for many there is the
expectation, if not the hope , that child care quality has the positive impact that many
believe it to have. White and Cutler's (2000) findings of higher effect sizes in those
studies where measurements are taken by researchers who were not blind to the purpose
of the study provides some indication that this may be occurring to some extent.
Given the mixed co~clusions from the existing reviews , the literature gives no
definitive answer regarding the impact of child care quality on child outcomes. Thus,
"more research is needed."

Methodological Issues in Interpreting
the Literature
While a fair number of studies have examined the relationship between quality of a
child care setting and child outcomes, many of these studies have been somewhat limited
in terms of sample size (see the Appendix for an analysis of sample sizes ofresearch
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studies on child care quality and children's developmental outcomes). In addition, a
relatively limited range of statistical tools have beeri used in analyzing this research, in that
correlations and ANOV A have been the methods of analysis most studies have employed.

Advanced modeling techniques. Statistical tools exist that could help give a better
picture of the relationship between child care quality, family background, and child
outcomes. Structural equation modeling, for example, could be used on a large data set
containing a large number of measures of child care quality, fmnily background, and child
outcome. Using structural equation modeling, the magnitude of the impact of child care
quality and family background on child outcomes could be determined. However, to date
no studies have used techniques such as structural equation modeling to determine how
much impact child care quality has on child outcomes. Table Al (see the Appendix) lists
each of the studies that have been conducted, along with the sample size, study findings,
and the statistical methods used in analysis of results.
The median sample size of previous studies is 89, with only 9 of the 39 studies
having sample sizes greater than 200. A majority of the studies (25 of 39) in this area
have sample sizes ofless than 100. Table Al also indicates that previous research on the
impact of child care quality has relied almost exclusively on ANOV A, correlation, and
multiple regression. Crowley and Fan (1997) noted that "univariate techniques are
methodologically limited in examining the relations among multiple outcomes variables
because only one such variable can be examined at a time, leaving some relations and
interactions largely unexplained" (p. 509). While it is understandable that those studies
with smaller sample sizes were unable to utilize advanced modeling techniques , these more
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advanced statistical modeling techniques might have been utilized in the larger studies.
These techniques could more accurately identify the influence of child care quality oh child
outcomes while controlling for the background variables Love et al. (1996) were so
concerned with. While it is true that the 39 studies conducted thus far have provided
some useful information, none have used statistical modeling techniques such as structural
equation modeling to analyze their findings. Using statistical modeling techniques would
yield more precise information about the relationship between child care quality and child
outcomes . The influence of child care quality on child outcomes can therefore not only be
determined with a great deal of accuracy , but while also accounting for the influence of
child and family characteristics.
In structural equation modeling, unobserv able concepts , called latent variables, are
estimated by one or more observed indicator s. For example, child care quality, a latent
variable, can be estimated by the indicators adult-child ratio, class size, caregiver
education, and caregiver behaviors, which are observable variables. Relation ships among
latent variables are specified by the researcher based on the model being evaluated . Latent
variables that are considered to be causes (i.e., that are not an effect of other variables in
the model) are called exogenous variables. Those latent variables that are influenced by
other variables in the model are considered endogenous . For example, in research on how
child care quality affects children ' s developmental outcomes , family background
characteristics might be considered exogenous variables, because they are not influenced
by other factors in the model. Child outcomes might be considered endogenous variables
because they are influenced by family factors. Of course , whether a variable is specified in
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the structural equation model as endogenous or exogenous depends on the model being
tested. Using one theoretical approach, a latent variable might be exogenous, but the
same latent variable might be endogenous in a model .from a different theoretical
perspective. Regardless of the specific model being tested, the researcher must be explicit
regarding the model being tested, and be clear in specifying the endogenous and
exogenous latent variables as part of the structural equation model. Structural
coefficients, which indicate the amount of influence any one variable has on another in the
model, can be estimated using Maximum Likelihood Estimation (MLE), and relationships
between factors can be assessed for statistical significance and magnitude of impact.
Figure 2 displays one possible model that could be used with structural equation
modeling to research the relationships between demographic variables, home environment ,
family factors , child characteristics, child care quality, and child outcomes. In this
particular model, demographic variables are an exogenous variable, because it is not
impacted by any of the other variables in the model. All other variables in the model are
endogenous variables, because they are affected by other latent variables in the model.
For example, in this model demographic variables affect home environment, family and
maternal characteristics , and child care environment. Home environment , in turn, affects
child care environment , while family and maternal characteristics affect child
characteristics and child outcomes . Each latent variable in the model has two or more
observed variables associated with it. The structural coefficients between each latent
variable in the model can be estimated using MLE, and statistically significant relationships
can be identified.

38

Figure 2. Relationships between latent variables in the model.

Analysis of whatever model is being tested is based on a covariance matrix of all
observed variables in the model. Computer software programs are used that evaluate how
well the model proposed by the .researcher fits the data as provided by covariance
matrices. There are several statistical software programs that perform structura l equation
modeli11g. The original was LISREL , in which specification of the model was done
through the construction of eight matrices. More recent programs, such as AMOS and
EQS, allow researchers to use command language. After the researcher has constructed
the model, the computer then performs the structural equation modelillg. These software
programs analyze the available data to determine whether or not the proposed model, as
specified by the researcher, fits the data as presented in a covariance matrix .
These programs can also be used to compare two or more models to determine
whether one model fits the data better than another. Researchers use several different
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criteria are used to determine how well a model fits the data. Examples include Chisquare, the Normed Fit Index (NFI), the Non-Normed Fit Index (NNFI), and the
Goodness of Fit Index (GFI). It is typically recommended that more than one criteria of
fit be used in evaluating models (Raykov & Marcoulides, 2000). In other words,
structural equation modeling can be performed with a number of different possible models,
and various fit indexes for each can be compared to determine which of the models best fit
the data . Models with different components of child care quality can also be compared to
determine which result in the best fit to the data. In comparing models, a common
strategy is to use "model-trimming" to examine models that include different variables.
"Model -trimming" often involves including a number of variables in the model at first,
then removing some to see if fit indices improve as these variables are ''trimmed."
Although structural equation modeling is a very powerful tool, it requires relatively
large data sets, as well as broad measurement of relevant variables. Thus, structural
equation modeling was not an option for many of the previous studies conducted on the
relationship between quality of child care and child outcomes.

Gaps in the research literature . As has been noted in previous sections, the
existing research does not give a definitive answer to the question regarding whether child
care quality impacts child outcomes . The main reasons for this include small sample sizes
in much of the research , a lack of appropriate controls for confounding variables (see
Love et al., 1996), a reliance on ANOVA and correlational statistical analysis, and a lack
of designs incorporating advanced statistical modeling techniques
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In the mid-90s a groundbreaking study was begun that was designed to provide a
more definitive answer to many questions in child care, the impact of child care quality on
child development being one of those questions. This study, the NICHD Study of Early
Child Care, avoided many of the shortcomings of previous research by using a large,
geographically representative sample, and by collecting an enormous amount of
information that could be used in any one of a number of advanced statistical techniques.

The NICHD Study of Early Child Care

To use structural equation modeling to examine how child care quality is related to
child outcomes , a large data set was needed that contained appropriate data on child
characteristics, family characteristics, child care quality, and child outcomes for children
enrolled in various types of child care. The covariance between observable indicators of
these latent variables could then to be calculated and entered into the structural equation
modeling program.

Sample and Measures
The NI CHD Study of Early Child Care provides just such a data set. In 1989 the
study was initiated by the National Institute for Child Health and Human Development as
a means of bringing greater clarity to the understanding of child care issues, and "to
answer the many questions about the relationship between child care experiences and
characteristics and children's developmental outcomes" (NICHD , 2003, p.1). The NICHD
selected researchers from a number of universities across the country to participate in the
study team. Over two dozen of some of the most prominent child care researchers from
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across the country were included in the research team. The sample used in the study
consisted of 1,363 children (878 of whom were enrolled in child care), whose racial
composition matched that of the nation as a whole, and who were selected at birth from
designated hospitals in various geographical locations in the United States. It should be
noted that the NICHD study includes children who had not experienced nonmaternal care,
as well as children who experienced a variety of other child care arrangements.
Table 4 was developed by the NICHD (NICHD, 2003), and contains a
comprehensive list of the measurements used in Phase I of the NICHD Early Child Care
Study.
As can be seen in Table 4, a tremendous amount of information was collected for
each of the children in Phase I of the NICHD Early Child Care Study. Not only is this a
groundbreaking study in terms of the size and geographic representativeness of the
sample, but also in term, of the amount of information that was collected for each of the
subjects. Clearly the information in this dataset can be of great value in clarifying the
relationship between child care quality and child outcomes, given the extent of the
information that is available from the study .

Previous Research from Phase I of the
NJCHD Study of Early Child Care
A number of articles have been published reporting research from Phase I of the
NICHD study . Table 5 briefly describes research that has been published from this first
phase of the NICHD study. Note that Phase I of the NICHD Early Child Care Study
follows the study participants from birth to 3 years of age. Phase II followed the students

Table 4

Comprehensive List of Measures Used in Phase I of the NICHD Study
Instrument

I month

6 months

15 months 24 months 36 months

Adaptive Social Behavior Inventory
(ASBI)

Home
caregiver

Home
caregiver

Assessment Profile for Early-Childhood
Programs (APECP)

Child care Child care Child care Child care

Assessment Profile for Family Day Care
(APFDC)

Home

Home

Attachment Behavior Q-set
Attitude toward maternal employment

Home

Home

Home
Home

HHS Study HHS Study HHS Study HHS Study

Bayley Scales of Infant DevelopmentRevised (standardization version)

Lab

Bayley Scales of Infant Development
(Mental Development Index)

Lab
Home

Bracken Basic Concept Scale (BBCS)
Center for Epidemiological Studies
Depression Scale (CES-D; My Feelings)

Home

Home

Home
Home
Home
Child care Child care Child care
Lab
Lab
Child care Child care

Child Behavior Checkl ist (Achenbach
CBCL)
Center
Home

Child Caregiver Interview

Cente r
Home

Center
Home

Center
Home

Child care Child care Child care

Child Care Separation/Reuni on Scale
(Caregivers Ratings of Drop-off and Pick
Up Behaviors)
Combining Work and Family

Home

Home

Compliance Ratings from Lab Clean-Up
Procedure (24/36 Month Ratings)

Home

Home

Lab

Lab

Compliance Ratings in Growth Procedure

Lab
Mail w/
on-site
follow-up

Director telephone interview

Phone call Phone call Phone call Phone call
to child
to child
to child
to child
care center care center care center care center

Director telephone interview for centers
we cannot visit

Phone call Phone call Phone call Phone call
to child
to child
to child
to child
care center care center care center care center

Early Infant Temperament Questionnaire
(EITQ; My Baby--Home Version)

Home

Home

Family finances

Home

Home

Mail w/
on-site
follow-up

Mail w/
on-site
follow-up

Mailw/
on-site
follow-up

Director Questionnaires - Long and Short
Versions

Growth measures

Other

Home

Home

Home

Lab

Lab

Lab

(table continues)

43
Instrument

I month

6 months

15 months

24 months

36 months

Home Observati0n for Meas 1rement '.>f
the Environment (HOME) InventoryEarly Childhood Version

1-Iorue

Home Observation for Measurement of
the Environment (HOME) Inventory-Early Childhood version for family child
care home settings

Child care

1

Home Observation for Measurement of
the Environment (HOME) Inventory-Infant/Toddler version

Home

Home Observation for Measurement of
the Environment (HOME) Inventory Infant/Toddler version for family child
care home settings

Child care Child care Child care

Home Interview--Booklet I and 2

Home

Home

Infant Temperament Questionnaire (ITQ;
This Baby--Child care version)

Home

Home

Home

Home

Child care

Interview Part Six: Updating files
Job Role Quality Sca le (Job Experiences)

Home

Home

Home

Lab Monitoring Form

Lab

Love and Relationships-Part A: Personal
Assessment of Intimacy in Relationships
(PAIR)

Home

Love and Relationships--Part B

Home

Home

MacArthur Communicative Development
Inventories (CDI) for Infants and
· Toddlers
Maternal Separation Anxiety Scale
(MSAS; Parental Care)
Mother-Chi Id lnteraction--Sem istructured
Procedure (Six-month Home Visit)

Other

Home

Home

Home

Home

Home

Home

Home

Lab

Home

Lab

Home

Home

Mother-Child lnteraction--Structured
Interaction (Qualitative Ratings)

Lab

My Child Care

Home

Home

Home

My Time Spent as a Parent (Parts I and
2; Fathers Only)

Home

Home

Home

NEO Personality Inventory, Neuroticism
(N) and Extraversion (E) subsca les (Self
Scales)

Home

Observation Ratings of the Caregiving
Environment (ORCE): Part I: Behavior
Scales, Qualitative Scales, and Observed
Structural Variables

Chi ld care Child care Child care Child care

Home

(table continues)
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Instrument

I month

Obserw•tion rP,port-Over11JIimpre~sic>n0f
mother-infant relationship
One Month Interview - Section I and 2

6 months

Home
Home

Home

· Home

Home

Parental Modernity (PM) Scale of Child- Home
rearing and Education Beliefs (Ideas
about Raising Children)
Parenting Stress Index (PSI; Feelings
about Parenting)

Home

Child care Child care Child care

Home

Passive smoking (The year before my
child was born)

Lab

Peabody Picture Vocabulary Test-Revised (PPVT-R)

Lab

Peer Observation Coding Form

Child care

Peer Observation Videotaping Report

Child care

Physician Contact Form (Ear Infection)

Mailed

Post visit interview and ratings of the
careg iving environment

Child care Child care Chi ld care

Post visit ratings of mother and child

Home

Relationships with other people

Home

Home

Home

Mailed

Home

Home

Reynell Developmental Language Scale
(RDLS)

Lab

Self-control procedure

Lab

Six-month home interview section I and
2

Home

Snack procedure

Lab

Lab

Lab

Solitary play (Coding for focused
attentio n during play)

Lab

Lab

Lab

Solitary play (Coding for levels of play)

Lab

Lab

Lab

Strange situation

Lab

Taking care of young children

Child care Child care Child care

Telephone contact (Quarterly updates:
Demographics and health)

Other

Borne

Parent Role Quality Scale (Parenting
Experiences)
Parental Locus of Control Scale
(Children and Their Parents)

15 months 24 months 36 months

Phone call
to home

Lab

3 mo.
9 mo.
12 mo.
18 mo.
21 mo.
27 mo.
30 mo.
33 mo.

(table continues)
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Instrument

I month

6 months

Other

15 months 24 months 36 months

5 mo.

Telephone contact (Pre-visit child care
updates)

13 mo.
23 mo.
34 mo.
7mo.
(Phone call
to home)

Time use interview

Work Commitment Scale (What
employment means to me)

Home

Your pregnancy

Home

Home

from 54 months until the beginning of the first grade, while Phase III followed the children
between the second and sixth grades. The present research includes only Phase I data,
and thus the summary that follows includes only those published reports from the first
phase of the study.
Most of the research conducted thus far with the NICHD data has been of high
quality, frequently with the use of blind coders and observers, although in some studies
using this data this was not possible. While the NICHD study is a large and fairly
comprehensive study, there may be weaknesses in some of the measurements used in the
study. For example, in one study of mother-child interaction and amount of time in day
care (NlCHD, 1999a) blind observers were used to rate mother-child interaction, but the
assessment was based on a single 15-minute observation of mothers and children. In
several studies, only a few family and child characteristics were controlled for in the
research, when more information on these confounding variables was probably needed to
properly control for child and family factors that could influence study outcomes. The
NICHD Early Child Care Study has, however, provided some important descriptive data

Table 5
Previous Research Published from the Phase I of the NICHD Study of Early Child Care
Article

Purpose of study

Measures used

Results

NICHD (1994)
Child care and child
development: The
NICHD study of early
child care

Describes NICHD studyno results reported

Comprehensive list of measures
used, and when information was
collected

NICHD (l 996) .
Characteristics of
infant child care.

Based on correlations and
multiple regression
analyses, detennine how
structural child care
quality affects positive
caregiving

Observational Record of the
Caregiving Environment (ORCE)
(which consists of positive and
negative caregiver ratings and
frequency counts)
Caregiver interviews and
questionnaires

Better structural quality is
associated with better caregiving

Description of subjects in
study: age at start of child
care , type of care used ,
number of non parental
arrangements used.

Various descriptive measures (type
of care, age at entry, etc.).

80% of subjects used child care
in the I" year, 75% within the
first 4 months

NICHD (1997a).
Child care in the first
year of life. The
NICHD Early Child
Care Research
Network

Critical analysis of research
No analysis were performed; this article
merely described the purpose and the design
of the research .

Co1Telations ranged from -.02 to
.47 between measures of
structural quality and measures
of positi ve caregiving for group
size, child-adult ratio, caregiver
training and experience,
caregiver education, and
caregivers' child-rearing beliefs

Subjects who used child care
averaged 29 hours a week in
care.
Type of child care :
Father/partner 24%
Child care home 24%
Relative care 23%
Chi ld care center 12%

There were some problems with this
research. It reported mostly descriptive
statistics, but also reported that structural
quality is related to caregiver behaviors .
Observers of caregiver behavior, however,
were not blind to study purposes , and also
measured structural quality .

Very straightforward descriptive measures
were used in this research - there were no
correlations or comparisons of groups. This
article reported descriptive statistics only,
such as age of entry into child care, type of
care, history of care, and amount of care. As
with all NICHD study research , there were
attrition problems, and those who dropped
out of the study differed in many ways from
those who remained in the study, in ways
that may limit the generalizability of results
(although posing no threat to internal validity
of conclusions).

(table continues)
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Article
NICHD ( l 997b)
The effects of infant
child care on infant
mother attachment

Purpose of study
Determine whether child
care is detrimental to
attachment secur ity

Measures used
HOME
ORCE

Results
Infants in child care are different
in terms of attachment than
children who are not in child care
unless there is low maternal
sensitivity/ responsiveness and
poor quality child care
Chi-s quare analysis - results
reported in terms of statistical
significance

NICHD (1997c).
Familial factors
associated with the
characteristics of
nonmaternal care for
infants.

Determine the relationship
between use of
nonmatemal care and
Demographics
• Mother's education
• Economic variables
Child rearing values,
beliefs about benefits
ofmatemal
employment,
separation anxiety

ORCE
Questionnaires
Standard demographic interviews
from the center for epidimiological
studies

Some association found, but
reported as beta weights, making
it difficult to assess their
magnitude
Children with mothers who
believed in the benefits of began
chi ld care earlier
Fewer children in the family,
lower maternal education, higher
maternal income, lower total
family income, longer hours of
maternal employment, and
mothers' beliefs in the benefits
of child care are all associated
with a greater use ofnonmatemal
child care

Critical analysis of research
One strength of this research was that coders
of the Strange Situat ion were blind to child
care status, and were trained intensively and
certified . The present author ha); doubts
about the validity of the Strange Situation as
a measure of mother-child attachment,
however, and feels it is an inadequate
measure to use in trying to answ~r the
research question .

One concern regarding this research is that
researchers using the ORCE could not
possible be blind to the type of child care the
children were in; findings regardmg type of
child care and amount of positive care giving
may be influenced by observer's
expectations . However, other measures
employed in the study (information about
type of child care, family demographic
information, and family income information)
are less subject to bias . Some measures may
be questionable in terms of construct
validity.

(table continues)
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Article
NICHD (1998a).
Early child care and
self-control,
compliance, and
problem behavior at
twenty-four and thirtysix months.

NICHD (l 998b).
Relations between
family predictors and
child outcomes: Are
they weaker for
children in child care?

Pwpose of study
Determine whether child
care quality, quantity,
type, and age of entry is
related to self-control,
compliance , and problem
behaviors in children .

Determine whether family
factors have a weaker
impact on child outcomes
for children in child care
than for children cared for
by their mothers?

Measures used
Demographics
Income-to needs ratio
NEO Personality Inventory
CES-D
Mother -child interaction measures
(Vandell , 1979).
HOME
Strange Situati on
ORCE
Child Behavior Checklist
Adaptive Social Behavior
Inventory
The Cleanup Task
Compliance with Bayley Test
examiner
Forbidden Toy Task

Results
Quality of mother-child
relationship was a better
predictor of child outcomes than
any of the child care variables.
The study failed to find
differences in child behavior
between children who began
child care at younger ages and
those who began child care when
they were older. Only a small
amount of the variance in child
outcome scores was associated
with any of the child care
variables.

Critical analysis of research
While the researcher claimed to have control
for possible selection factors, in fact they
controlled for a very limited number of these
selection variables. Many of the outcome
measures were pretty weak, particularly the
Strange Situation, the Cleanup Task and the
Forbidden Toy Task. Lack of difference
between study groups may be due to the use
of poor outcomes measures that don't really
measure what they are supposed to.

NEO
Attitude toward employment
questionnaire

No differences in pattern of
covariance between children in
child care and those that spend
less than l O hours in child care.
Differences between these
groups ranged from 5% to 68%.

Many of the variables used to assess income,
maternal personality and attitude , and
mother-child relationships were inadequate,
and fail to do justice to the full range of
influence the family has on child outcomes.
In other words, the study claims to control
for family variables, but measures them in a
limited and incomplete fashion.

Nonauthoritarian child rearing
attitudes questionnaire
HOME
Strange Situation
Bayley' s Scales of Infant
Development
(mental development measure)
Bracken Basic Concept Scale
(schoo l readiness measure )

Differences were found in
correlation matrices for children
in child care for less than 10
hours a week and children in
child care for more than 30 hours
a week .

The use of blind coders and rate1s
strengthens the validity of the conclusions .

Also, the comparison groups were only 169
and 139 respectively in a sample of 1,004;
only 29% of the sample met the criteria to be
assigned to one of the two groups

(table continues)
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Article

NICHD ( l 999a).
Child care and motherchild interaction in the
first 3 years of life.

NICHD (l 999b) .
Child outcomes when
child care center
classes meet
recommended
standards for quality .

Purpose of study

Determine whether
amount and quality of
child care is related to
maternal sensitivity and
child engagement.

Determine whether
meeting standards set by
the American Health
Association and the
American Academy of
Pediatricians is associated
with better cognitive,
language, and social
development. Four
standards were used: I)
adult-child ratio, 2) group
size, 3) caregiver
education , and 4)
caregiver training.

Measures used
Reynell Develoopmental Language
Scales

Results

Critical analysis ofresearch
The extreme areas of the distribution
(children with the most child care and
children with the least) were compared, and
variance contributed by inbetween groups
was not included.

Mother-child interaction measures
(Vandell, 1979).
Demographics
ORCE
Income-to-needs ratio
Infant Temperament Questionnaire
CES-D

The number of hours of care and
quality ofcare were statistically
significantly related to maternal
sensitivity and engagement.
Multiple regression was used,
but only beta weights were
reported, so it is difficulty to
assess the magnitude of the
findings. There was a .15
standard deviation change in
maternal sensitivity when child
care went from Oto 40 hours a
week. The relationship between
quality of care and maternal
sensitivity was small but
statistically significant.

Blind observers were used in mother-child
interaction measure. But it was still a
questionable assessment in terms of validity
- there was only 15 minutes of observation
at each age (15, 24, and 36 months). It is
unlikely that a 15-minute observation
accurately capture the quality of a motherchild relationship.

Meeting more standards of
quality was associated with
better cognitive and
developmental outcomes. Effect
sizes ranged from .16 to .24.

The discussion section of this article did not
match the results. The linear trend was
significant at the 36 month assessment, but
not at the 24 month assessment.

ORCE
Income-to-needs ratio
Demographic information
Maternal sensitivity (Vandell ,
1979)
Bayley MDI
Bracken Basic Concepts Scales
Reynell Developmental Language
Scales
Child Behavior Checklist
Adaptive Social Behavior
Inventory

2 of 12 measures at 24 months
and 8 out of20 at 36 months had
statistically significant
differences between "met
standards" and "not met
standards" groups.

For maternal engagement, the correlation
between the 15 month assessment and the
36 month assessment was only r = .15.

There were substantially more students in
the group that did not meet standards than
there were in the group that did meet the
standards, with the former group in some
cases four times as large as the latter group.
Few classes met standards in all four areas
(10% at 24 months, 24% at 36 months).

(table continues)
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Article

Purpose of study

NICHD (!999c) .
Chronicity of maternal
depressive symptoms ,
maternal sensitivity ,
and child functioning
at 36 months.

Determine whether there is
a relationship between
mothers who reported
depressive symptoms and
child cognitive and
language outcomes.

NICHD (2000a).
Characteristics and
quality of child care
for toddlers and
preschoolers.

Determine what child care
quality characteristics are
associated with more
positive caregiving
behaviors, how caregiving
behaviors differ between
different types of care and
with children's age, and
what the overall quality of
care is for I- to 3- year
olds.

Results

C::riticalanalysis of research

CES-D
Demographic s
Relationship s with Other People
Scale
Mother-child interaction measures
(Vandell , 1979)
Child Behavior Checklist
Bracken Basic Concept Scale
Reynell Developmental Language
Scale

Measures used

Statistically significant
relationships were found
between maternal sensitivity and
depression, income and
sensitivity and depression, and
maternal depression and child
cognitive , language, and problem
behavior scores .

Outcome measures were somewhat suspect;
maternal reports were the source of
depressive symptoms and some child
outcome measures. It may be that depressed
mothers give different ratings of child
outcomes due to their depression.

ORCE

Adult-child ratio, group size,
caregiver education and beliefs,
and safe environments were
associated with more positive
caregiving behaviors . Positive
caregiving was highest for in
home caregivers, followed by
home based arrangements with
better adult-child ratios. Center
care with poor adult-child ratios
had the least positive caregiving .
Extrapolating study results to the
rest of the United States , positive
caregiving was found to be
"somewhat" or "highly
characteristics" for 39% of
children ages 1-3 in child care in
the U.S.

This article looked at three questions that
were somewhat unrelated to each other,
making the study report somewhat
disjointed.

Only 8% of the sample was placed in the
"clinically depressed" group. Since this was
based on self-reports of depressive
symptoms, there is some question of how
many would actually be diagnosed as
clinically depressed by a clinical
psychologist.

There may be an instrumentation threat in
this study, in that it focused on how
characteristics of child care environment
influence caregiver behaviors, and both of
these variables were measured by the same
investigators (both characteristics of the
child care environment and caregiver
behaviors were measured using the ORCE).

(table continues)
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Article
NICHD (2000b).
Factors associated with
fathers' caregiving
activities and
sensitivity with young
children

Purpose of study
Determine which child ,
sociodemographic,
paternal , and maternal
characteristics are
associated with the
frequency and quality of
father's caregiving
activities.

Measures used
Demographic information
Interview with father
Videotape of father-child play
session

NICHD (2000c). The
Relation of Child Care
to Cognitive and
Language
Development.

Determine how quality ,
type, and amount of care
and age of entry are
related to cognitive and
language development.
Analyses were done using
multiple regression and
ANOVA.

Demographic information
Maternal vocabulary (PPVT-R)
Income-to-needs ratio
HOME
Vandell ( 1979) cognitive
stimulation measure
ORCE
Bayley MDI
Bracken School Readiness Scale
McArthur Communicative
Development Inventory (COi)
Reynell Developmental Language
Scale

Results
Hours both fathers and mothers
worked per week, age of father,
age of mother , personality
characteristics, marital intimacy,
and child rearing beliefs all had
an impact on the quality and
frequency of paternal care giving
behaviors.

Critical analysis of research
Assessments of fathers' frequem;y of
caregiving behaviors was based on selfreport, which is known to be inaccurate
much of the time.

Child care quality accounted for
4-26% of the variance in
outcome scores. More time
spent in child care centers vs.
other types of child care was
associated with better cognitive
and language outcomes. Amount
of care had no impact on
outcomes.

The only measure of child care quality used
was caregiver interaction, a limited definition
of quality.

Assessment of the quality of fathers'
caregiving behaviors were based on
videotaped father-child play at 6 months and
36 months . The fathers in the study were
clearly aware they were being videotaped-what was captured in the videotaped play
session may not be reflective of foe actual
interactions between fathers and children in
the study.

While it is difficult to tell, it appears that the
researchers who conducted the cognitive and
language assessments were also tr..e
researchers who completed the ORCE,
introducing the possibility of an
instrumentation problem.
For some analyses, top and bottom quartiles
only were used, eliminating the middle
quartiles and possibly making diffr:rences
appear larger than they are in reali•y.

(table continues)

-

Vl

Article
NICHD (2001a).
Before Head Start:
Income and
ethnicity, family
characteristics , child
care experiences,
and child
development.

NICHD (2001b).
Child care and
children's peer
interaction at 24 and
36 months :

Purpose of study

Measures used

Results

Critical analysis of research

Determine the relationship
between demographics
and child care experience
with children's
development .

Demographic informa tion
Income-to-needs ratio
HOME
Bayley MDI
Bracken School Readiness Scale
Adaptive Soci al Behavior
Inventory

Lower income was associated
with maternal depression, low
maternal sensitivity, lower
maternal education, and lower
HOME scores overall. As
income increased, children ' s
developmental scores increased.
One interesting finding was that
families that used more child
care were less likely to be poor,
and that children in child care
were less likely to qualify for
Head Start .

This was largely a correlational study . It was
therefore subject to many of the
shortcomings of correlational designs ,
particularly that demonstrating associations
between factors says nothing about causes
and effects.

Determine whether the
amount of time a child has
spent in child care is
associated with peer
competence and peer
relationships, and whether
positive caregiving is
associated with better
relationships with peers.

Child Behavior Checklist (ratings
by bother mother and caregivers )
Observations of child play
Mother-child interaction measures

Children with positive
experiences with peers and more
social skills were more likely to
have caregivers that were
positive and responsive.
Children who had more
experience in child care settings
were more positive and skilled in
their play with peers according to
the observations of researchers,
altho ugh caregivers rated them as
more negative in peer play. Peer
competence as rated by mothers
had no relationship to with
amount of child care experiences.
Maternal sensitivity and child
cognitive and language skills
were related to peer competence .

The findings of this study were
contradictory, in that observations by the
researchers led to different conclusions than
those reached by examining caregiver ratings
and maternal ratings. It is difficult to know
which conclusions are representative of the
relationship between a child care experience
and peer competence.

(table continues)

v,
N

Article
NICHD (200ld).
Child care and
family predictors of
preschool
attachment and
stability from
infancy.
NICHD (200le).
Nonmatemal Care
and Family Factors
in Early
Development: An
Overview ofthe
NICHD Study of
Early Child Care.

Purpose of study

Measures used

Determine relationship
between child care and
preschool attachment
using logistic regression

HOME
Strange Situation

Describes NICHD study
and various results

Comprehensive list of measures
used, and when information was
collected. Describes major
findings from the study.

Results
Maternal sensitivity was found to
be more predictive of child
attachments than hours in child
care. However, it was found that
when maternal sensitivity was
low more hours in child care was
associated with insecure
attachment.

Critical analysis ofre:iearch
Attachment was based on a single session
using Ainsworth's Strange Situation.

Overall summary ofNICH Early Child Care
Study findings to date.
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on type of child care used by families in the sample, and many of the studies have had
good controls for threats to internal validity.
Moreover, some interesting findings have emerged from the research. In one
report ofNICHD Early Child Care Study results (NICHD , 1996) , it was shown that
positive caregiving is positively correlated with structural aspects of child care settings
(group size, adult-child ratio , caregiver training and experience, caregiver education ,
caregiver child-rearing beliefs). In other words , caregiving settings that had higher
structural quality (better adult-child ratios , smaller groups , a higher level of caregiver
training and education , etc.) caregivers tended to interact more often and more positively
with children than thos e caregivers in lower structural quality settings. The findings of this
stud y are consistent with long-held beliefs among child care researchers ( e.g. Love et al.,
1996 ; Phillips & How es, 1987) that as the structural quality of a care setting increases ,
caregivers are enabled to relate to children more frequently and in a more po sitive manner.
Much of the other published research from the NI CHD study involves compari sons
of children in child care with children who do not experience child care in terms of infantmother attachment (NICHD , 1997b) , the influence of family factors (NICHD , 1998b) ,
mother-child interactions (NICHD , l 999a), and self-control and compliance (NICHD ,
l 998a). These studies have found that children in child care do not differ in terms of
infant-mother attachment from children in maternal care, that children in child care aren't
influenced any less by family factors than children primarily cared for by their mothers , and
that maternal sensitivity and engagement do seem to be negatively correlated with the
amount of time a child spend in child care.
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In terms of how child care quality affects children's development , one study
(NICHD, 2000c) showed that child care quality accounted for 4-26% of the variance in
child outcome scores. However, this study orily used adult-child interaction as a measure
of quality. In another study associated with the NICHD study child care settings that met
standards of quality resulted in effects sizes that ranged from .16 to .24 standard
deviations higher than those that did not meet standards in terms of child outcomes
(NICHD, 1999b). However, in this study there were statistically significant differences in
only 2 out of 12 measures at 24 months and 8 out of20 measures at 36 months . This
study was also limited to investigating adult-child ratio , group size, caregiver education ,
and caregiver training, and did not investigate other indicators of child care quality.
Some important work has been done in the NICHD study . However , while many
articles have been published detailing research from the NICHD study, and some of the
studies reported in these articles have investigated how child care quality affects child
outcomes , no one has yet used the NI CHD data to perform advanced modeling techniques
that would provide the optimal control for potentially confounding variables while
providing a more precise indication of the influence of child care quality on child
outcomes.

Summary of Previous Research on Child
Care Quality and Child Outcomes
A substantial amount of research has been done on the relationship between child
care quality and child outcomes. Five reviews of the literature have examined these
research studies, but these reviews have come to different conclusions . Moreover , some
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of these reviews have identified weaknesses in the existing research that have prevented
researchers from coming to definitive conclusions about the relationship between child
care quality and child outcomes. These weaknesses have included small and
unrepresentative samples, a lack of adequate controls for confounding variables, and a
reliance on limited statistical techniques when more sophisticated techniques are available.
In an attempt to reach more definitive conclusions on many issues in child care, the
NICHD Study of Early Child Care was initiated. The size and representativeness of the
sample, along with the sheer volume of information collected for each subject in the
sample, makes it an ideal data set for use in clarifying the relationship between child care
quality and child outcomes. Using the NICHD study, researchers have provided some
information regarding the relationship between child care quality and child outcomes, but
these reports have been limited in scope , and have not adequately accounted for
confounding variables.
Because there continues to be a great deal of ambiguity regarding the impact of
child care quality on child outcomes , and since an ideal data set exists which would be
appropriate for exploring the relationship between child care quality and child outcomes
using advanced statistical modeling techniques that have not heretofore been used , the
present study has used structural equation modeling on NICHD Early Child Care Study
data in an attempt to further assess the impact of child care quality on children's
outcomes.
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METHODS

The goal of the present research was to answer the following three questions:
1. Which of the variables used in the NICHD Child Care Study can be used to
construct the best structural model describing the relationship between demographics,
home environment, family and maternal factors, child characteristics, child care quality,
and child outcomes?
2. How much influence do the child care quality variables have on the child
outcome variables in the model above?
3. When rnultisample analysis is used, are there differences in terms of theimpact
of child care quality on child outcomes between males and females?
AJthough some of these questions have been addressed by previous research, there
has not been a study that has used statistical tests that are capable of controlling and
accounting for the influence of most relevant factors with a data set of sufficient size and
comprehensiveness. As noted in the review of literature , these goals can be accomplished
by using structural equation modeling techniques with data from the NICHD Study of
Early Child Care. This chapter describes the sampling and data collection procedures of
the NICHD study, followed by a discussion of the structural equation modeling techniques
to be used with these data.

Design and Methods of the NICHD Study of Early Child Care

The NI CHD Study of Early Child Care was initiated in 1991. The study was
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designed by a consortium of investigators and was designed to answer a number of
questions related to child care issues. It is the largest and most comprehensive study ever
conducted on this topic.

Sample
As has been mentioned, at the outset of Phase I of the NICHD Early Child Care
Study 1,363 children were selected from designated hospitals in the ten implementation
areas across the nation. (Although for the purposes of the proposed study, only those 878
children in the sample who were in nonmaternal care at 36 months of age were included in
the structural equation modeling.) The racial composition of these children matched that
of the nation as a whole. According to the NICHD (2003):
Participants were selected in accordance with a conditionally random
sampling plan, which was designed to ensure that the recruited families (a)
included mothers who planned to work or to go to school full time (60%)
or part time (20%) in the child's first year, as well as some who planned to
say at home with the child (20%), and (b) reflected the demographic
diversity (economic , educational, and ethnic) of the sites . Both two-parent
and single-parent families were included. The major exclusionary criteria
used were (a) mothers younger than 18 years of age at the time of the
child's birth, (b) families who did not anticipate remaining in the catchment
area for at least 3 years, (c) children with obvious disabilities at birth or
who remained in the hospital more than 7 days postpartum, and ( d)
mothers not sufficiently conversant in English. (p. I)
The IO data collection sites included the University of Washington, the University
of California (Irvine), the University of Kansas, the University of Wisconsin , the
University of Arkansas at Little Rock, the University of Pittsburgh, the University of
Virginia, the Western Carolina Center, Temple University, and Wellesley College. This
longitudinal study is among the largest studies ever undertaken on child care in the U.S.
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Phase I of the study began in 1991 and ended in 1994, when the children included in the
sample received their 36-month assessments on a variety of measures, many of which will
be discussed in detail later. Because the purpose of the study was to determine the
relationship between child care quality and children's developmental outcomes only the
878 children who received child care of the original 1,363 were included in the analyses
that follow.
For each child in the NICHD study, information on child development, family
factors, and caregiving environment (both maternal and, where applicable, nonmaternal)
was collected for each child in the study. Measures used in collecting this data are
described below.
Table 6 lists measures used in the NICHD study that were employed in the current
research. Note that this table is less comprehensive than Table 4, in that only those
measures used in the present research are discussed. Moreover, Table 6 provides more indepth information for variables used in the present research than was the case in Table 4.

Measures of Quality of Care
For the NICHD study, an observational instrument called the Observational
Record of Caregiving Environment (ORCE) was developed, which contains various
measures of quality of the caregiving environment. The ORCE targets caregiver behaviors
with the child included in the NICHD study sample, and consists of four IO-minute
observation periods. During the period, ratings are made on a scale of 1 (not at all
characteristic) to 4 (highly characteristic) of caregiver lx:haviors with the target child.

Table 6

Measures Used in the NICHD Study
Measure

Short description

Number of children for
whom data are available

Psychometric
quality

Source of
Information

Maternal/family measures
Infant Temperament
Questionnaire (Medoff-Cooper ,
Carey, & McDevitt , 1993)

Subscales: approach , activity, intensity, mood, and
adaptability

595 infants at 6 mos of
age

HOME Inventory (Caldwell
& Brad ley, 1984)

Semistructured interview/observation instrument.
Researcher answers questions based on maternal
responses and observes materials and maternal
behaviors . Information regarding family
demographics was also collected at the time the
HOME instrument was used.

595 children
595 children
739 children
856 children

at 6 mos
at 15 mos
at 24 mos
at 36 mos

Neuroticism Extraversion
Openness Personality
Inventory (NEO ; Costa &
McCrea, 1985)

Short inventory designed to assess personal ity
based on responses to items

595 children
595 children
739 children
856 children

Interview to update
information (NICI-ID)

Sex, household composition , health of child and
parents, employment and school experience of
parents, age of entry and type of care, maternal
income, income to needs ratio

My Child Care (NICI-ID)

Assesses type of care, amount of care, age entry
into routine care, frequency of care starts (stability)

Cronbach's alpha
=.81

Mother

Cronbach's alpha
.52 to .64

Researcher

at 6 mos
at 15 mos
at 24 mos
at 36 mos

Alphas ranged
from .88 to .91

Mother

595 children
595 children
739 children
856 children

at 6 mos
at 15 mos
at 24 mos
at 36 mos

Not reported

Parent

595 children
595 children
739 children
856 children

at 6 mos
at 15 mos
at 24 mos
at 36 mos

Not reported

Mother
(telephone
Questionnaire)

=

(table continues)
0\
0

Measure
Parenting Stress Index
(Abidin, 1983)

Short descri~tion
Measures parents' competence, role restriction,
satisfaction with parenting and attachment

Number of children for
whom data are available
595 children at 6 mos

Psychometric
guali!}'
Not reported

Source of
Information
Mother

Alphas ranged
from .79 to .87

Researcher

Caregiver measures
ORCE (NICI-ID)

Observational measure of child care quality. 4 44min . cycles broken into IO minute observation
periods for a specific behavior. Produces overall
global ratings of caregiver behavior, and
frequencies of behaviors , as well as assessments of
adult-child ratio and group size

595 children
595 children
739 children
856 children

Caregiver interviews experience and beliefs about
child rearing

Assesses caregivers ' formal education , specialized
training or courses, and caregiver experience

595 children in
nonmaternal care at 6
mos of age

Cronbach's alpha
= .90

Caregiver

Mother-child interaction
(Vandell, 1979)

10 or 15 minute observation , mothers given several
toys, observation of which are selected to play with
child

739 children at 24 mos
856 children at 36 mos

.81
.69
.73
.78

at6mos .
at 15 mos.
at 24 mos .
at 36 mos.

Researcher

Bracken Concept Scale
(Bracken, 1984)

Designed to assess a child' s knowledge of basic
concepts . Five categories , 51 items assessing color,
letter identification , numbers/counting ,
comparison , and shape recognition .

856 children at 36 mos

Test-retest
reliability ranges
from .94 to .98,
internal
consistency
coefficients in the
.76 to .80 range,
and alternate form
reliability
coefficients from
.60 to .64

Researcher

at
at
at
at

6 mos
15 mos
24 mos
36 mos

Child outcome measures

(table continues)

-

O'\

Number of children for
whom data are available
739 children at 24 mos
856 children at 36 mos

Psychometric
quality
Mean test-retest
reliability r = .85

Source of
Information
Mother

Measures sociability and empathy, prosocial
engagement and cooperation , resistant and
antagonistic behavior. Rated on frequency of
occurrence.

739 children at 24 mos
856 children at 36 mos

Express r = .97,
Comply r = .93,
Disrupt r = .91

Mother

Two 17 item scales: verbal comprehension and
expressive language.

739 children at 24 mos
856 children at 36 mos

Split-half
reliability
coefficients for the
RDLS in the .80.93 range

Researcher

Child's weight and height

595 children
595 children
739 children
856 children

Not reported

Researcher

Measure
Child Behavior Checklist
(Achenbach, Edelbrock, &
Howell, 1987)

Short description
Assessment of problem behavior, rated by mother
how characteri stic behaviors are of child

Adaptive Social Behavior
Inventory (Scott et al., 1997)

Reynell Developmental
Language Scale (Reyne!!,
1991)

Growth measures
at
at
at
at

6 mos
15 mos
24 mos
36 mos
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Ratings are made of such variables as shared positive affect between child and caregiver,
positive physical contact, use of negative physical actions, negative speech to child, and
other behaviors indicative of interaction between the child and the caregiver. An overall
rating of child care quality was made for each child care setting in the study. Items from
the ORCE were used in the present research as observable variables for the child care
quality latent variable.
In the course of administering the ORCE, adult-child ratios were determined,
group size was recorded, and other indicators of structural child care quality were
collected.

Child Outcome Measures Used in the NICHD Study
Information regarding cognitive and language outcomes were collected for each
child in the NI CHD study, using standardized tests. Assessments were made when the
children were l 5, 24, and 36 months old. Scores from the following instruments were
used as latent variables for child outcomes in the structural equation model.
Bracken Basic Concept Scale (Bracken, 1984). The Bracken Basic Concept
Scale, a measure of school readiness, was administered when the children were 36 months
old. The test is designed to assess "concept development" (Bracken, 1984) in children in
an age range of about 2 and a half years of age on up through the seventh year in the
child's life. This instrument assesses children's knowledge regarding colors, letters,
numbers and counting, comparisons, and shapes. A multiple-choice format is employed,
and questions are posed to the children orally. According to Bracken (1984), "the first six
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subtests comprise the School Readiness Composite (SRC), which can be used to assess
children's knowledge of concepts which constitute an indication of a child's readiness for
formal education." The Bracken Basic Concept Scale (BBCS) has a mean of 100 and a
standard deviation of 15, and was normed on a sample of 1, 109 children carefully selected
to match the demographic composition of the nation based on the 1980 Census . The
BBCS has been shown to have concurrent validity correlations ranging from .68 to .88
with the Boehm Basic Test of Concepts, the Peabody Picture Test-Revised, and the
Token Test for Children (Bracken). The BBCS thus tends to correlate highly with other
tests of concept development , and this provides some evidence for the validity of the
instrument. Test-retest reliability ranges from .94 to .98, internal consistency coefficients
in the .76 to .80 range, and alternate form reliability coefficients from .60 to .64
(Bracken).

Reynell Developmental Language Scales, (RDLS; Reynell, 1991). The RDLS, a
measure of verbal comprehension and expressive language skills, was administered at 36
months of age. The RDLS is designed for children between the ages of one and seven
years of age. Children are presented with objects, and asked to identify or manipulate
these objects. In addition, the structure of the children's speech is analyzed to determine
whether or not the child is using language appropriately. The Reynell was normed on 619
children whose composition was matched to U.S. Census data in terms of geographic
representation , ethnicity, parental education, and sex. Split-halfreliability coefficients for
the RDLS tend to be in the .80-.93 range (Reynell). The Reynell has two 67-item scales,
the Verbal Comprehension Scale and the Expressive Language Scale. Examples of Verbal
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Comprehension items include an item where the child is asked to "give me the longest red
pencil" and identify which of two dolls is "carrying something" (Reynell). Examples of
Expressive Language items include requiring the child to identify a chair , a flower , and

a

window.

Child Behavior Checklist for Ages 2-3 (CBCL; Achenbach & Edelbrock, 1987.)
The CBCL was completed by mothers when children were 24 and 36 months for the
purpose of measuring problem behavior and social competence. On this instrument,
mothers rated their children on a variety of behaviors by responding "not true ,"
"somewha t/sometimes true ," and "very true" to a number of statements . The CBCL
contains 99 specific problem items and two open-ended problem items, and mothers rate
their children on behaviors that have occurred within the last 2 months. Sca les on the
CBCL include the Withdrawn and Anxious/Depressed Scales (which can be combined into
a Internalizing Problems Grouping) and the Destructive Behavior and Aggressive
Behavior Scales (which can be combined into an Externalizing Problems Grouping). Testretest reliability had a mean of r = .85, which indicates a respectable level of reliability.
Inter-parent reliability was r = .63 for age 2 and r = .60 for age 3.

Adaptive Social Behavior Inventory (ASBI; Scott, Hogan , & Bauer, 1992). The
ASBI was used as a measure of social competence. Thirty items indicating responses to
social situations were rated by the parents of the children as occurring rarely, sometimes,
or almost always. There are four scores on the ASBI: Express (reliability coefficient=
.97), Comply (reliability coefficient= .93), Disrupt (reliability coefficient = .91 ), and an
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overall score. Examples of items from the ASBI include "is open and direct about what
he/she wants," "shares toys and possessions," and "is bossy, needs to have his/her way."

Measures of Child and Family Information
Child and family factors were incorporated into the model as Love et al. ( 1996)
recommended. Information on the family background of each child was collected during
home visits when the children were 15, 24, and 36 months old. Researchers completed
the HOME inventory (Caldwell & Bradley, 1984), which consists of 55 items and was
designed to measure the level of educational stimulation in the home. Interviews were
also conducted with parents to determine the composition of the household, the health of
the mother, child, and father, and the employment and school experience of the parents.
Questionnaires were administered to mothers regarding "family finances, depression ,
separation anxiety, work-family strains, interpersonal relationships , parenting experiences/
stress , and job strains" (NICHD , 1994, p. 4) . Information from the HOME , the
interviews, and the questionnaire were used as observable variables for the family
charac teristics latent variable and for the family demographics latent variable. These
variables that were derived from the HOME, the interviews , and the questionnaire
included the number of children living in the home , the total household size, the total
family income, the income-to-needs ratio, family financial resources, mother 's years of
education, HOME total score, level of maternal cognitive stimulation, level of maternal
stress, level of child affection toward mother, health of mother , number of family stress
events.
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Methods Used in the Present Study

A covariance matrix was generated for all the observable variables listed in Table
6. Values in the covariance matrix were used in constructing the structural equation
model. Latent variables were specified for child characteristics , family characteristics,
family demographics , child care quality , and child outcomes using the measures described
above. A model was constructed using these latent variables.
Figure 3 displays the initial model. This model is based on the research model
proposed at the outset of the NICHD study (NICHD, 1994). Child characteristics, family
factors, and child care quality are all thought to influence child outcomes, and are
organized into the following categories: family demographics , home environment, family
and maternal factors, child characteristics, and child care quality, which all have a direct or
indirect influence on child outcomes. The arrows running from one latent variable to
another or from the latent variables to child outcomes indicate that they have an influence
on the child outcomes latent variable. It should be noted that some measures are used for
child characteristics at an earlier assessment and child outcomes at a later assessment. For
example, the 24-month assessments of the Child Behavior Checklist and the Adaptive
Social Behavior Inventory are used as observable indicators for the child characteristics
latent variable. The 36-month assessments for these measures are used in the child
outcomes latent variable in the model. The rationale for this is that intelligence , social
ability, and language ability are characteristics of a child. By including the 24-month
assessments of these variables in the model as part of the child characteristics latent
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Figure 3. The relationship between different factors as conceptualized

in the NICHD Child Care Study.

It has been pointed out (see NICHD , 2000c) that family demographics and
characteristics likely have an influence on the selection of child care. For example,
families with lower incomes may not have the option of selecting higher quality child care.
For this reason , arrows also run from the family factors latent variable to the cruld care
quality latent variable, indicating that the quality of the child care program a child is
enrolled in is influenced to some degree by family factors.
Thirty-eight variables from the NICHD Child Care Study were identified for use in
the structural equation modeling. The EQS statistical software package was used in
performing the structural equation modeling. Additional steps must be taken when
categorical variables are included in structural equation modeling using EQS (Bentler ,
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1992). Multisample analysis, which will be discussed in more detail in subsequent
sections, is one way of dealing with categorical variables in datasets when performing
structural equation modeling. Because of the difficulties associated with incorporating
categorical variables into the model, initially only continuous variables were selected to be
included in the modeling. Once the initial model was established, some additional
modeling was performed using multisample analysis to incorporate sex, a categorical
variable, into the analysis.
Each of these 38 variables was selected because they represented a measure of one
of the factors included in the conceptual :framework for the NICHD study (NICHD ,
1994), as illustrated in Figure 3. These 38 variables, and the factors they are associated
with, are listed in Table 7.
In the first step in the structural equation modeling process , a covariance matrix
for these 38 variables was generated. Using EQS command language, the model was set
up as displayed in Figure 3. Demographic s were considered an exogenous variable which
influences family and maternal characteristics, home environment, and the child care
environment, as laid out in the conceptual model of the NICHD Child Care Study
(NICHD , 1994). The home environment influences family and maternal characteristics
and the child care environment in the model. Family and maternal characteristics influence
child characteristics and child outcomes, and the child care environment also influences
child characteristics and child outcomes .
All 38 variables were initially included in the structural equation modeling. It was
anticipated, however, that modification to the model would result in improved fit indices.

Table 7

Variables Identified for Inclusion in the Structural Equation Modeling
Factors
Demographic characteristics

Variables
VI - Number of children living in the home
V2 - Total household size
V3 - Total family income
V4 - Income-to-needs ratio
V5 - Financial resources
V6 - Mother's years of education

Home environment

V7 - HOME total
V8 - Maternal cognitive stimulation

Family and maternal

V9 - Maternal stress

Characteristics

VIO - Child affection toward mother
VI I - NEO-Neuroticism (Mother)
Vl2 - NEO - Agreeableness (Mother)
Vl3 - Health of mother
Vl4 - Family stress events

Child characteristics

Vl5 - Hours per week in child care
V 16 - Bayley MDI at 24 months
VI 7 - ASBI - Express (Mother - 24 months)
V 18 - ASBI - Comply (Mother - 24 months)
VI 9 - ASBI - Disrupt (Mother - 24 months)
V20 - CBC - Total Problems (Mother 24 mo.)
V2 l - Child birth order
V22 - Maternal rating of child ' s health
V23 - Onset of child care (age in months)
V24 - Temperament

Child care quality (i.e., child care
environment)

V25 - Global rating child care
V26 - Caregiver ratio reported by caregiver
V27 - Adult-child ratio (ORCE)
V28 - Group size (ORCE)
V29 - ORCE composite (caregiver behaviors)
V30 - Number of years of caregiver experience

Child outcomes

V3 I - Bracken
V32 - Reynell - Verbal Comprehension
V33 - Reynell - Expressive Language
V34 - CBC - Total Problems (caregiver)
V35 - CBC - Total Problems (mother)
V36 - ASBI - Express (Mother - 36 months)
V37 - ASBI - Comply (Mother - 36 months)
V38 - ASBI - Disrupt (Mother - 36 months)
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Therefore , while all 38 variables were initially included, a strategy of"model-trimming"
was employed in an effort to increase the fit to the data as indicated by the fit indices. In
many cases where the deletion of variables led to improvements in the fit indices, these
variables were ''trimmed" for the model if the resulting improvement in fit indices
appeared to justify the variable being deleted from the model.
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RESULTS AND DISCUSSION

Modeling proceeded in the following manner: A model was first developed with
the previously discussed relationships that incorporated all 38 variables. Table 8 lists the
means and standard deviations for these 38 variables. Note that the number of cases
varies between variables due to missing data. Caregiver years of experience and CBCLTotal Problems-Caregiver were two variables in particular where there were a number of
subjects for whom no data was available (n

=

498 and n

=

504, respectively).

Not surprisingly, such an unwieldy model failed to converge after 200 iterations,
indicating that adjustments needed to be made in the model. Variables were then
systematically eliminated from the model in a commonly used "model-trimming" process
to determine which variables needed to be eliminated before the model would converge.
Dozens of possible models were tested , and variables were tested and re-tested to
determine whether or not their inclusion would affect convergence.
Ultimately, an initial model was developed in which convergence was achieved
while still incorporating as many variables as possible in the model. Since the model
would not converge when all 38 variables were included in the model, some modifications
to the model were required . Convergence of a model is required before the results are
considered valid. If the model fails to converge after a specified number of iterations, then
the model must be modified, and subsequent attempts at convergence must be made.
Eight variables needed to be removed before the model would converge. Those
eight variables were: number of children living in the home, total family income, child

Table 8
Means and Standard Deviations of Variables in the Model

Variable
Number of children living in the home
Total household size (adults+ children)
Total family income
Income-to-needs ratio
Financial resources
Mother's education
HOME total scale score
Stimulation of cognitive development
Parenting stress index
SI - affection toward mother
Maternal neuroticism
Maternal agreeableness
Health ofmother
Total life stress - maternal
Hours per week of care - total
Bayley Mental Development Index - 24 months
ASBJ - Mother - Express Scale - 24 months
ASBI - Mother - Comply Scale - 24 months
ASBI - Mother - Disrupt Scale - 24 months
CBC - Mother - Total Problems - 24 months
Child's birth order
Health of child - 36 months
Age in months child begins any amount of child care
Maternal assessment of child temperament
Global rating of child care quality
Observed child-to-caregiver ratio
ORCE - child-to-caregiver ratio
ORCE - observed child group size
ORCE - caregiver interaction composite
Caregiver years of experience
BBCS 36 month school readiness composite
Reynell - Vocabulary composite standardized score
Reynell - Expressive language standardized score
CBCL - Caregiver - Total problems - 36 months
CBCL - Mother - Total problems - 36 months
ASBI - Mother - Express scale - 36 months
ASBI - Mother - Comply Scale - 36 months
ASBI - Mother - Disrupt Scale - 36 months

Number of
cases
869
869
863
863
860
878
848
826
856
826
860
860
869
869
878
831
843
843
836
841
878
869
870
865
701
836
707
707
719
498
834
827
808
504
835
837
837
832

Mean
1.98
4.04
57193.00
3.88
10.00
14.54
41.77
4.54
33.98
4.83
29.53
46.44
3.09
1.07
37.83
93.14
34.24
22.31
10. 18
36.10
1.72
3.22
4. 19
3. 14
3.41
4.18
4.59
7.34
18.95
5.26
15.25
98.86
97.63
27.36
36.62
35.12
23.18
10.63

Standard
deviation
.94
1.18
45245.37
3.25
2.60
2.46
7.14
1.42
6.43
1.26
6.91
5. 17
0.73
1.12
14.00
14.08
3.39
3.47
1.90
17.54
0.85
0.73
5.36
.39
.94
2.68
3.02
5.97
3.41
5.76
10.12
15.48
14.20
20.22
17.87
3.03
3.40
1.96
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affection toward mother, ASBI-Express (Mother, 24 months), child birth order, and the
three ASBI 36-month scales (express, comply, disrupt). All models that included these
eight variables failed to converge. Table 9 displays the 30 variables that were included .in
this first model.

Table 9
Variables Included in the Initial Model
Factors
Demographic characteristics

Variables
V2 - Total household size
V4 - Income-to-needs ratio
V5 - Financial resources
V6 - Mother's years of education•

Home environment

V7 - HOME total
V8 - Maternal cognitive stimulation•

Family and maternal character istics

V9 - Maternal stress
VI 1 - NEO-Neuroticism (Mother)
Vl2 - NEO - Agreeableness (Mother)
V 13 - Health of mother
VIA - Family stress events•

Chi Id characteristics

VI 6 - Bayley MDI at 24 months
V 18 - ASBI - Comply (Mother - 24 months)
V19 - ASBI - Disrupt (Mother - 24 months)
V20 - CBC - Total Problems (Mother 24 mo.)
V22 - Maternal rating of child's health
V24 - Temperament'

Child care quality

V25 - Global rating child care
V26 - Caregiver ratio reported by caregiver
V27 - Adult-child ratio (ORCE)'
V28 - Group size (ORCE)
V29 - ORCE composite (caregiver behaviors)
V30 - Number of years of caregiver experience

Child outcomes

V31 - Bracken
V32 - Reynell - Verbal Comprehension
V33 - Reynell - Expressive Language
V34 - CBC - Total Problems (caregiver)
V35 - CBC - Total Problems (mother)

• fixed variable on that factor
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The typical strategy when a model fails to converge is to change the model
(Raykov & Marcoulides, 2000, p. 44). Elimination of these eight variables allowed for
convergence in the modeling. Note that for some measures (CBCL-Caregiver-Total
Problems-36 months, for example) there are considerably fewer cases than there are for
many of the other variables. This is due to missing data. With such a large and
geographically diverse study, it is inevitable that missing data would be an issue, and it
appears to have been especially problematic with some variables. This is a potential
problem in structural equation modeling, in that listwise deletion is used, and cases with
missing data on any variables are excluded from the modeling . Inclusion of some of these
variables with a substantial amount of missing data has the potential to lower the size of
the sample used in the modeling substantially. This was a concern throughout the analysis
process, and in the final models some subjects were excluded due to missing data . An
effort has been made to include as many of the subjects as possible in the modeling, but
there are limits to how much can be done in this regard .
Figure 4 displays the fit indices for the model when the remaining 30 variables
were included. The model looked like the one in Figure 3, with the same latent variables,
and the relationships between latent variables. The only difference is that the
aforementioned eight variables were not included in this model.
These goodness-of-fit indices indicate that this model is not a particularly good fit
to the data. In structural equation modeling, several fit indices are considered in assessing
model fit. EQS provides roughly a dozen fit indices in the output, and several of these are
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Chi-square probability
Goodness 0fFit Index (GFI)
Adjusted Goodness of Fit Index (AGFI)
Root Mean Square Error of Approximation (RMSEA)
Comparative Fit Index (CFI)

LESS THAN 0.001
0.785
0.747
0.075
0.735

Figure 4. Fit indices when 30 variables are included in the model.

discussed in Table 10 in terms of type of fit index and values that indicate an acceptable fit
to the data.
According to Crowley and Fan (1997), ''there is no universally accepted criterion
to judge how well the model fits the data , thus leaving room for subjective opinions, and
consequently, disagreements" (p. 515) . Given that no one criteria has been universally
accepted, in assessing model fit in the present research several fit indices were considered.
Generally models with a chi-square probability value of greater than .05 are
considered a good fit to the data. In this model, the chi-square value is less than .001.
However, it has been noted that with large sample sizes, the chi-square value may be
misleading (Raykov & Marcoulides , 2000). The chi-square's sensitivity to large sample
sizes have led to recommendations that the chi-square not be the only fit index used in
assessing fit (Bentler, 1992; Joreskog & Sorbom, 1978), and it has been suggested that
with large samples chi-square values with probabilities ofless than .05 may not be cause
for concern. In this case, with 878 subjects, sample size may be an issue. Thus, a
probability value ofless than .05 may not be a concern , and other fit indices should be
considered in assessing the model. Examining other fit indices for the model, as Figure 4
indicates, the GFI and AGFI are in the .70s, which provide evidence that this model is not

Table 10

Comparison of Fit Indices
Goodness-of-fit test
Chi-square

Type of fit index
One of the first fit indices to be used,
assesses the mode's fit to the data
(Raykov & Marcoulides, 2000).

Criteria for good fit
Models with a chisquare probability
value of greater than
.05 are considered a
good fit to the data

Goodness-of-Fit
Index (GFI)

These indices "can be loosely considered
to be a measure of the proportion of
variance and covariance that the
proposed model is able to explain
(similar to R2 in regression analysis)"
(Raykov & Marcoulides, 2000). These
indices are considered descriptive-fit
indices (Raykov & Marcoulides, because
they assess how well the model fits the
data.

Between .90 and 1.00
indicate acceptable fit
to the data

Adjusted Goodnessof-Fit Index (AGFI)

The difference between the GFI and the
AGFI is that the AGFI accounts for the
number of parameters in the model when
calculating the index.

Between .90 and 1.00
indicate acceptable fit
to the data

Root Mean Square
Error of
Approximation
(RMS EA)

The root mean square error of
approximation (RMSEA) is considered
an alternative-fit index, because unlike
the GFI and the AGFI it assesses how
the proposed model fails to fit the data.

RMSEA of less than
.05 is considered a
good fit to the data
(Browne & Cudeck,
1993).

Comparative Fit
Index (CFI)

The comparative-fit-index (CFI)
(Bentler, 1990) is also considered an
alternative-fit index, assessing the degree
to which the model fails to fit the data.

A CFI in the mid .90s
is considered
indicative of a good
fit to the data
(Raykov &
Marcoulides , 2000 ,
. 41 .
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a particularly good fit to the data. Other fit indices reinforce this conclusion. As Figure 4
indicates, for the model under consideration the RMSEA is .075, and the CFI is .735,
indicating that this model is not a good fit to the data (Hu & Bentler , 1999).
To draw conclusions about the relationships of factors in the modeL a model must
be constructed that fits the data well enough for these types of conclusions to be made.
Since the proposed model that incorporated as many variables as possible did not fit the
data well, variables were eliminated from the model in the hope of increasing the fit
indices.
Because list-wise deletion is the best approach with structural equation modeling,
subjects with missing data were excluded from the modeling. As was noted in Table 5, for
a number of the variables information was unavailable for many of the subjects. With the
initial model that contain ed 30 variables, only 281 of the 878 subjects were included in the
analysis, with the remainder being excluded due to missing data.
It is not surprising that variables needed to be dropp ed from the model, in that

structural equation modeling tends to favor more parsimoniou s models (Raykov &
Marcoulides, 2000). Given the number of variables and factors involved in the initial
model, some "slimming down " of the model was necessary if acceptable fit indices were to
be obtained .
At this point a procedure was adopted of dropping variables to assess the impact
on the fit indices. This process involved literally dozens of models, with the goal of
attaining sufficient fit indices by pruning away variables. By dropping a small number of
variables at a time and assessing the impact on the fit indices, a model was eventually
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developed that yielded acceptable fit indices. This "model-trimming" approach is common
in using structural equation modeling (Raykov & Marcoulides, 2000). Changing a single
parameter or variable in the model can lead to dramatic changes in results in some cases
(Joreskog & Sorborn, 1978; Raykov & Marcoulides). By systematically removing one or
more variables at a time, changes in modeling results were made.
However, this "model -trimming" approach was not applied randomly. Several
criteria were employed in determining which variables to experiment with removing. First
was whether removal of the variable caused non-convergence. Obviously, if removal of a
variable disrupted the modeling process it would be best to leave it in the model. Second,

if removal of a variable resulted in noticeable increases in fit indices, then the variable was
likely to be dropped from the model. This occurred with the adult-child ratio variable,
removal of this variable resulted in relatively large increases in fit indices. To this end,
information from the Wald test was often employed in determining which variables to
eliminate from the model. Third, while "model-trimming " was being employed, there was
still an attempt to include as many variables as possible in the model, particularly for the
child care quality and child outcomes latent variables. In fact, whenever a variable was
dropped from the model, other previously dropped variables were often put back in to
determine how this might affect fit indices. Thus some "model-building" strategies were
also employed in this process, in that when a variable was removed from the model, other
variables that had been previously removed from the model were re-introduced to see if
their inclusion resulted in any perceptible increase in the fit indices. Finally, any variables
that appeared to provide redundant information were more likely to be dropped from the
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model. For example, "total family income," "income-to-needs ratio," and "financial
resources" all provide similar information regarding a family's finances. In "modeltrimming," where variables such as these appeared to provide similar information they
were more likely to be discarded from the model.
Table 11 lists the variables that were included in this ''trimmed down" model. This
model contained 15 variables, substantially fewer than the original 38 and the 30 included
in the initial model discussed above.
The fit indices for this model are listed in Figure 5. This model included 495 of the
878 students.
The chi-square value for this model has ap-value ofless than .01, although this is
not necessarily problematic , because as previously mentioned this test statistic is not
reliable with large sample sizes. The GFI and AGFI are both in the mid-to-high .90s, the
RMSEA is .032, and the CFI is .969.
Because this model has acceptable fit indices, a more extensive examination of the
results is warranted. Figure 6 displays the model, along with the coefficients, and
indicates which were statistically significant. All structural coefficients given are based on
the standardized solution as provided by EQS output. As can be seen from Figure 6, the
statistically significant relationships in the model are between demographic characteristics
of the family and the home environment, the home environment and family and maternal
characteristics, the home environment and the child care environment, family and maternal
characteristics and child characteristics, and child care quality and child outcomes. Results
from this model indicated that child care quality does in fact have an impact on child
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Table 11
Variables Included in the I 5-Variable Model
Indicator variables

Latent variable
Demographic characteristics

V 4 - Income-to-needs ratio
V6 - Mother's years of educationa

Home environment

V7 - HOME total
V8 - Maternal cognitive stimulationa

Family and maternal characteristics

V9 - Maternal stress
V 13 - Health of mother
V 14 - Family stress eventsa

Child characteristics

V20 - CBC- Total Problems (Mother 24 mo.)
V24 - Temperament3

Child care quality

V25 - Global rating child care3
V28 - Group size (ORCE)
V29 - ORCE composite (caregiver behaviors)

Child outcomes

V3 l - Bracken
V32 - Reynell- Verbal Comprehensiona
V33 - Reynell- Expressive Language

a fixed variable on that factor

Chi-square probability
Goodness of Fit Index (GFI)
Adjusted Goodness of Fit Index (AGFI)
Root Mean Square Error of Approximation (RMSEA)
Comparative Fit Index (CFI)
Figure 5. Fit indices for the 15-variable model.

0.00212
0.968
0.952
0.032
0.969
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* statistically significantat the .05 level

Figure 6. Diagram of the 15-variable model.

outcomes in terms of cognitive development as measured by the Bracken and language
outcomes measured by the Reynell. The coefficient between the factors for child care
environment and child outcomes was .937, indicating that for each unit increase in the
child care quality latent variable in the model, an increase of.937 in the child outcome
latent variable would be expected.
Fifteen variables were included in this model. The structural coefficients for each
of these variables with their respective factors are included in Table 12, based on the
standardized solution in the EQS output for this model. The global rating of child care
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Table 12

Structural Coefficients for the 15 Variables in the Model

Demographic
characteristics

Indicator variable
V 4 - Income-to-needs ratio
V6 - Mother's years of education

Latent
variable
.634
.753

Home environment

V7 - HOME total
V8 - Maternal cognitive stimulation

Family and maternal
characteristics

V9 - Maternal stress
V 13 - Health of mother
V14 - Family stress events

.504
-.387
.285

Child characteristics

V20 - CBC - Total Problems (Mother 24 mo.)
V24 - Temperament

.753
.349

Child care environment

V25 - Global rating child care
V28 - Group size (ORCE)
V29 - ORCE composite (caregiver behaviors)

.362
. 162
.062

Child outcomes

V3 l - Bracken
V32 - Reynell - Verbal Comprehension
V33 - Reynell - Expressive Language

.694
.873
.618

.742
.539

quality is the indicator variable on the child care latent variable with the highest structural
coefficient, while the ORCE composite of caregiver behaviors is the lowest. While the
coefficients changed slightly, similar results were found in the child care quality latent
variable for each of the subsequent models tested in the present research.

In modifying the model to increase the fit indices, of necessity some variables were
eliminated form the model. It is unfortunate that one of these variables was adult-child
ratio, an observeable indicator of the child care quality latent variable. Adult-child ratio is
one of the most frequently researched indicators of child care quality (Dunn, 1993; Love
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et al., 1996; Phillips & Howes, 1987; White & Cutler, 2000). In order to achieve higher
fit indices, adult-child ratio is one of the variables that had to be dropped from the model,
which is unfortunate given the prominence that it receives in the research literature.
However, no model that included adult-child ratio had acceptable fit indices, and for this
reason adult-child ratio was not included in any of the subsequent models in the present
research.
While this model has acceptable fit indices, it is possible that further refinement to
the model could result in even higher fit indices. To this end, information from the Wald
test (Raykov & Marcoulides, 2000) was used to eliminate paths in an attempt to increase
the fit. The Wald test uses statistical analysis to suggest which variables should be
dropped from the model next in order to increase the fit indices. Figure 7 displays results
from the Wald test in the output of the 15-variable model, and indicates which paths could
be eliminated to increase model fit.

WALD TEST (FOR DROPPING PARAMETERS
MUL TIV ARJATE WALD TEST BY SIMULTANEOUS PROCESS
Cumulative multivariate statistics
Step
l
2
3
4
5
6
7

Parameter
F2,Fl
F4,F5
V29,F5
D6,D6
F5,Fl
F6,F4
F6,F2

Chi-square
0.005
0.340
1.805
3.463
5.122
7.737
8.327

Figure 7. Results from the Wald Test.

D.F.
1
2
3
4
5
6
7

Probability
0.943
0.844
0.614
0.483
0.401
0.258
0.305
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Based on the results from the Wald test, the following five paths were eliminated:
(a) the path between demographic characteristics arid child care environment, (b) the path
between demographic characteristics and family and maternal characteristics , (c) the path
between child care environment and child characteristics, (d) the path between maternal
and family characteristics and child outcomes, and (e) the path between child
characteristics and child outcomes .
Figure 8 lists the fit indices that were obtained once these modifications were made
to the model. As can be seen, there is no substantial increase over the fit indices for the
previous model. There was, however, an increase in the number of subjects included in
the model. Since reducing the number of variables reduced the number of cases with
missing data, the sample size increased to 614 for this model.
While the fit indices did not change substantia lly from the other model, the
coefficients for the parameters were substantially different. Figure 9 displays the
coefficients, based on the standardized solution , for the model when the parameters that
the recommendations of the Wald test were applied in removing factors from the model.
When the Wald test recommendations were followed in eliminating parameters, all
parameters in the model became statistically significant. Table 13 displays the structural

Chi-square probability
Goodness of Fit Index (GFI)
Adjusted Goodness of Fit Index (AGFI)
Root Mean Square Error of Approximation (RMSEA)
Comparative Fit Index (CFI)

LESS THAN 0.001
0.968
0.953
0.040
0.957

Figure 8. Fit indices for the 15-variable model with paths removed.
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15 Factor Model without NoHlcnlfirant Paths - Onrall data nt (a• 178)
d

l
F3
Home

.819•

t -. 541•

F2

• statistically significant at the .05 level

Figure 9. Diagram of the 15-variable model with parameters removed.

coefficients for the variables included in the model, based on the standardized solution.
However , although all paths in this model were stati stically significant, the main
emphasis of the research being conducted regards the impact of child care quality on child
outcomes. As can be seen in the model above, family demographics , home environment,
and child outcomes are really the only factors that have any direct or indirect relationship
to child care quality in the model. In the interest of achieving the most parsimonious
model possible for assessing the impact of child care quality on child outcomes , all factors
unrelated to child care quality in the model were dropped, such that family demographics,
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Table 13

Structural Coefficients for the Model with Parameters Removed
Structural
coefficient
.653
.773

Latent variable
Demographic characteristics

Indicator variable
V4 - Income-to-needs ratio
V6 - Mother's years of education

Home environment

V7 - HOME total
VS - Maternal cognitive stimulation

Family and maternal
characteristics

V9 - Maternal stress
Vl3 - Health of mother
Vl4 - Family stress events

Child characteristics

V20 - CBC- Total Problems (Mother 24 mo.)
V24 - Temperament

.741
.351

Child care environment

V25 - Global rating child care
V28 - Group size (ORCE)
V29 - ORCE composite (caregiver behaviors)

.366
.121
.062

Child outcomes

V31 - Bracken
V32 - Reynell-Verbal Comprehension
V33 - Reynell- Expressive Language

.685
.874
.515

.681
.521
.457
-.386
.277

home environment, child care environment, and child outcomes were the only factors left
in the model.
Figure 10 below presents the fit indices for this model which involves only the four
factors. This model has the best fit indices of any model yet considered. There were 639
subjects included in this model.
In this model , family demographics influence home environment , which in tum
have an influence on child care quality (presumably families with better demographics are
enabled to obtain better child care), which in tum influences child outcomes as measured
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Chi-square probability
Goodness of Fit Index (GFI)
Adjusted Goodness of Fit Index (AGFI)
Root Mean Square Error of Approximation (RMSEA)
Comparative Fit Index (CFI)

LESS THAN 0.001
0.974
0.951
0.058
0.965

Figure JO. Fit indices for the four-factor model with paths removed.

by the Reynell. Figure 11 illustrates the results for this model, with structural coefficients
based on the standardized solution.
The paths from family demographics to home environment, from home
environment for child care environment, and from child care environment to child
outcomes are were statistically significant. Table 14 displays the structural coefficients for
the variables in this model based on the standardized solution.

Multisample Analysis of Sex Effects

One final analysis was performed using the NICHD dataset. As has been
mentioned, investigating categorical variables using EQS is problematic . However , there
are other options available for investigating the effects of categorical variables on outcome
measures. One such option is multisample analysis (Bentler, 1992). When using
mutlisarnple analysis in EQS, subjects in the dataset are put into groups based on the
categorical variable, and an assessment of model fit is made for both each group separately
as well as for both groups combined. The model is specified in the same way for each
category, but different structural coefficients are generated for each category.
Because some studies indicate that the impact of child care differs depending on
the sex of the child (NICHD, 1997), multisarnple analysis was performed for male and
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Figure J 1. Diagram of the four-factor model.

Table 14

Structural Coefficients/or the Four-Factor Model

Latent variable
Demographic characteristics

Indicator variable
V4 - Income-to-needs ratio
V6 - Mother's years of education

Structural
coefficient
.652
.770

Home environment

V7 - HOME total
V8 - Maternal cognitive stimulation

.686
.530

Child care environment

V25 - Global rating child care
V28 - Group size (ORCE)
V29 - ORCE composite (caregiver behaviors)

.128
.062

V3 J - Bracken
V32 - Reynell-Verbal Comprehension
V33 - Reynell-Expressive Language

.687
.878
.617

Child outcomes

.373
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female subjects. There were 446 males and 432 females included in the analysis.
Visually, the model ·is the same as that which is displayed in Figure 6, with the same 15
variables, and the same relationships and paths in the model (although with different
structural coefficients). While the model with only four factors is a more parsimonious
model than the model with 15 variables, because factors and paths had been deleted from
the "Four Factor" model the model with 15 variables was used in the multisample analysis,
such that any differences between males and females for these paths that were not used in
the "Four Factor" model could be detected. Using the "Four Factor" model would have
made it impossible to assess differences between males and females on the factors and
paths excluded from the model, thus the more complicated model with 15 variables was
used. The fit indices for the multisample analysis are displayed in Figure 12.
The fit indices indicate the data fits the multisample model well. Multisample
analysis provides separate path coefficients for males and females, and interestingly there
were some differences in terms of which paths were statistically significant. Table 15 lists
the paths between factors in the model for males and females, along with path coefficients
and an indication of which paths are statistically significant.

Chi-square probability
Goodness of Fit Index (GFI)
Adjusted Goodness of Fit Index (AGFI)
Root Mean Square Error of Approximation (RMSEA)
Comparative Fit Index (CFI)
Figure I 2. Fit indices in the mulitsample model.

0.05511
0.964
0.944
0.018
0.984
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Table 15

Differences in Path Coefficients Between Males and Females
Path in the model
Demographic characteristics (FI)~ Home environment (F3)
Demographic characteristics (Fl) ~ Family and maternal characteristics (F2)
Demographic characteristics (Fl)~ Child care environment (F5)
Home environment (F3) ~ Family and maternal characteristics (F2)
Home environment (F3) ~ Child care environment (F5)
Family and maternal characteristics (F2) ~ Child characteristics (F4)
Family and maternal characteristics (F2) ~ Child outcomes (F6)
Child care environment (F5) ~ Child characteristics (F4)
Child characteristics (F4) ~ Child outcomes (F6)
Child care environment (F5) ~ Child outcomes (F6)
• statistically significant at the .05 level

Males
.782'
.122
-.063
-.476
1.010·
.6783
.147
-.039
-.159
.909'

Females
.738'
.109
.220
-.437
.73 J3
.6163
-.041
-.333'
.084
.946'

With one exception (the path between chiJd care quality and child characteristics)
the same paths are significant for maJes and females, and the path coefficients for the
significant paths are similar. However, the path from child care environment to child
characteristics was statistically significant for females in the model , but not for males. The
focus of the present research is assessing the impact of child care quality on child
outcomes, so this finding is somewhat peripheral to the purpose of the research.
However, this finding provides some evidence that child care quality, as indicated by a
global rating of child care quality, group size, and caregiver behaviors, has a statistically
significant impact on problem behaviors and temperament for females but not males who
are in child care.
Differences between males and females in terms of how child care quality impacts
child characteristics aside, the results of the multisample analysis correspond to the results
from the other models that have been constructed. Across all models, child care quality
impacted child outcomes, as measured by the Bracken and the Reynell language tests. In
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addition , across all models child care quality itself was impacted by the home environment,
as measured by the HOME total score , and the level of maternal cognitive stimulation in ·
the home. Home environment was impacted at a statistically significant level by
demographic characteristics in each of the models. Most importantly , child care quality
has a significant impact on child outcomes for both males and females, and the structural
coefficients are similar for males and females.
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CONCLUSIONS

The present research employed structural equation modeling to assess whether
child care quality has the positive impact on children's outcomes that many child care
research believe. Models with different variables were employed in structural equation
modeling in an attempt to shed light on the relationship between child care quality and
child outcomes.

How Quality of Care Is Related to Child Outcomes

This study was designed to answer the following three questions: (a) Which of the
variables used in the NICHD Child Care Study can be used to construct the best structural
model describing the relationship between demographics, home environment, family and
maternal factors, child characteristics, child care quality, and child outcomes? (b) How
much influence do the child care quality variables have on the child outcome variables in
the model above? and ©) When multisample analysis is used , are there differences in the
results for the model between males and females? Findings for each of these questions are
discussed below .

Which Variables From the NJCHD Study Can
Be Used to Construct the Best Model?
The first model where convergence was achieved contained 30 variables.
However, it was determined that the fit indices for this model were not acceptable , and
"model trimming" was employed to adapt the model in ways that would improve the fit
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indices. The fit indices were better for some of the more parsimonious models. In the
model with the best fit indices, four factors were included, and the following relationships
for these four factors were found: demographic characteristics influenced home
environment, which in turn influenced child care environment, which influenced child
outcomes. Table 16 displays the factors and variables included in the model with the best
fit indices. While this model contained all significant paths that were connected to child
care quality and child outcomes , it should be kept in mind that there are other paths not
included in this model that were statistically significant that were not included in this
model because they had no impact on child care quality or child outcomes. These
relationships that were not included in this most parsimonious model may be important in
some respects, but did not have an impact on the factors that are the focus of the present
study.

Table 16

Factors and Variables from the Best Model
Factor
Demographic characteristics

Variable
Maternal characteristics
Income-to-needs ratio

Home environment

HOME score
Maternal cognitive stimulation

I

Child care environment

Global rating of quality
Group size
ORCE composite

Child outcomes

Bracken
Reynell-V erbal
ReyneU--Expressive
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Note that in answering this question, no inference is made regarding which
variables in the NI CHD study are most important. In answering the first research
question, Table 16 simply lists those that were included in the "best" model. After
comparing literally dozens of models incorporating as many different combinations of
variables, this is the combination that produced the model with the best fit.

How Much Influence Do the Child Care Quality Variables
Have On the Child Outcome Variables?
Child care quality had a statistically significant impact on child outcomes in each of
the models that was tested where acceptable fit indices were achieved. While results from
previous research indicated that the impact of child care quality on child outcomes is not
large, the results from the modeling in the present research indicate that child care quality
is important in terms of child outcomes. The path coefficient between the latent variables
for child care environment and child outcomes was around .86 in the model with the best
overall fit indices, and was never lower than .85 in any of the models where convergence
was achieved.
How should this structural coefficient between the child care quality latent variable
and the child outcomes latent variable be interpreted? Hayduk (1987), referring to
structural coefficients, indicated that they can be interpreted as '"the magnitude of the
change in y that would be predicted to accompany a unit change in x with the other
variables in the equation left untouched at their original values" (p. 245). Garson (2003)
concurred, indicating that path coefficients in structural equation modeling can be
interpreted in the following manner:
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Standardized structural coefficient estimates are based on standardized
data, including correlation matrixes. Standardized estiniate3 are used, for
instance, when comparing direct effects on a given endogenous variable in
a single-group study. That is, as in OLS regression, the standardized
weights are used to compare the relative importance of the independent
variables. The interpretation is similar to regression: if a standardized
structural coefficient is 2.0, then the latent dependent will increase by 2.0
standard units for each unit increase in the latent independent. In AMOS,
the standardized structural coefficients are labeled "standardized regression
weights," which is what they are. (Garson, 2003)
Olsen (1999) also concurred in this assessment of how path coefficients can be
interpreted:
Path coefficients, in simple language, measure the standardized effect of an
X on a Y. They measure how many standard-deviation units Y would go
up by if X were increased by one standard-deviation. The use of
standardized coefficients is handy because otherwise we would be
comparing apples and oranges. The coefficient on land would be in units of
hectares, that on age would be in years, and so on. (p. 3)
In other words, based on the results of the models in the present research, for each
unit increase in the child care quality latent variable in the model, an increase of .85 in the
child outcome latent variable would be expected. Thus fairly substantial increases would
be predicted for child outcomes with each unit increase in child care quality.
Based on studies included in their reviews Dunn (1993) and White and Cutler
(2000) concluded that the magnitude of the impact of child care quality on child outcomes
was relatively small in research studies (e.g., White and Cutler found correlations that
ranged from .08 to .21 between child care quality and child outcomes). With a more
precise analytical tool and more comprehensive assessments of child outcomes, quality of
child care, and other variables, the results of this study suggest that the impact of child
care quality on child outcomes is quite substantial. However, it should be pointed out that
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this is the first research on the impact of child care quality on child outcomes where
structural equation modeling was used. Love et al. ( 1996) stressed that the research
included in their review was generally inadequate in addressing the relationship between
child care quality and child outcomes due to the lack of control for extraneous variables.
White and Cutler (2000) were working with studies that in most cases were subject to
Love and colleagues' criticisms. It is likely that the White and Cutler review came to
different conclusions regarding the influence of child care quality on child outcomes due to
the fact that previous research was not conducted in a way that made the relationship
clear. The present study's use of structural equation modeling techniques would be
expected to yield a more precise indication of the influence of child care quality and child
outcomes than previous analyses that relied heavily on corre lation and ANOV A.
Are these results really inconsistent with previous research? In one sense they are
not since previous reviewers have noted statistically significant relationships between child
care quality and child outcomes (Doherty , 1991; Dunn, 1993; Love et al., 1996; Phillips &
Howes, 1987). However, the shortcomings of these reviews have been noted previously,
and the fact that their conclusions match those of the present study are not attributable to
any methodological rigor that enabled them to accurately assess the impact of child care
quality on child outcomes. While the methods that led them to their conclusions were
flawed, the results of the present study confirm the idea that these reviewers were
promoting. Regardless of which of the models described in the previous pages is
examined, the path from child care environment to child outcomes was always statistically
significant in those models where convergence was achieved. While skeptical of the
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magnitude of the impact of child care quality on child outcomes as indicated by previous
studies, even White and Cutler (2000) noted that statistically significant findings were
frequently found in research studies on the effect of child care quality on child outcomes.
However, the conclusions of White and Cutler, while at odds with the results of the
present research, were based on a methodologically sound review of the literature that was
comprehensive, accounted for the quality of studies when assessing results, reported
results in a common metric, and had an explicit and replicable methodology. This
suggests that White and Cutler's analyses were correct based on the research conducted to
that point in time.
In each of the models , the relationship between child care quality and child
outcomes was statistically significant. However , the limitations ofrelying on statistical
significance as the sole criteria by which research results are interpreted are well known,
and here there are some conflicts with the conclusions of some of the previous reviewers
of the literature . Dunn (1993) and White and Cutler (2000) alone of the reviewer s of the
Literature discussed research results in this area in terms of magnitude of research findings
rather than merely noting statistical significance. In both reviews it was noted that the
magnitude of findings in studies involving child care quality and child outcomes is not
large. Here, then, is a discrepancy between current findings and the findings of previous
literature reviews. Can this discrepancy be accounted for in some manner?
White and Cutler (2000) indicated that group size and teacher-child interactions
were the two indicators of child care with the highest effect sizes. In the present research ,
the observed variables that were used in the final model for child care quality included
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both group size and teacher-child interactions as measured by the ORCE composite score
(the overall global rating of child care quality was included as well). The observed
variables for the child care quality latent variable included these two child care quality
variables with the strongest relationship with child outcomes. The strength of the path
coefficient between child care quality and child outcomes may be due in part to the fact
that these two variables were included in the model. Prior research may thus provide a
partial indication of why this is the case, but it certainly doesn't provide a definitive
explanation.
Previous research relied predominantly on correlations and ANOV A (White &
Cutler, 2000). It may be that the different statistical analyses used account for some of the
differences, although it would seem logical that structural equation modeling would results
in lower associations rather than higher ones, in that the influence of extraneous variables
is better accounted for in structural equation modeling, and more of variance from
extraneous variables is removed from the final measure of association. While logically
there is no reason to believe that using methodology involving structural equation
modeling would result in stronger relationships between child care quality and child
outcomes, as this is the first study to use this methodology , it may be that had previous
research studies used this methodology similar results may have been the result.

In the

final model, the only measures of child outcomes were for language outcomes (the Reynell
Developmental Language Scale) and cognitive development (the Bracken Concept Scale).
White and Cutler (2000) indicated that these two outcome categories fell in the middle of
the pack in terms of the magnitude of the relationship between child care quality and child
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outcomes. Prior research does not provide any evidence that the strong relationships
between child care quality and child outcomes is related to the specific child outcome
measures employed.
While some factors that may possibly explain why results of the present study
differed from the findings of previous research have been discussed, there is no clearly
definitive reason explaining why the relationships in the present research were so much
stronger than would be expected based on findings from previous research. As is the case
with all scientific findings, replication is needed to further confirm the results of the
present research. Given the size of the sample used in the NICHD Child Care Study, the
geographic diversity of the subjects, the carefully considered sampling methodology , and
the number of variables involved in the study, it is not likely that the results are skewed
due to the sampling methodology or due to problems with the types of measure used in
the study. The unexpected results of this study are probably not due to problems with the
sample or procedures used.
Another noteworthy finding, apart from the impact of child care quality on child
outcomes, is the pattern of relationships between the factors in the model. The results
from the various models discussed above indicate a pattern of statistically significant
relationships between various factors in the model. Demographic factors impact home
environment, home environment impacts child care quality; and finally, child care quality
impacts child outcomes.
The NICHD Child Care Study's conceptual model for the relationship between
various factors that influence child care was based on the assumption that home
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environment is impacted by demographic characteristics. That this assumption was
confirmed by the present research is not surprising. What is a new finding in the present
research is the information regarding the specific relationships that demographic
characteristics and home environment have with child outcomes via child care quality.
Demographic characteristics did not have a statistically significant relationship directly
with child care quality, which is interesting. Results from this structural equation
modeling indicate that demographic characteristics are not directly associated with child
care quality, but are related indirectly through their impact on home environment.
Included in the measures of demographic characteristics in the model were measures of
income; this provides limited evidence that child care quality is not associated with
financial resources, but rather are associated with home environment. Although this is not
a major focus of the present research, it does provide some indication that families with
greater resources are not necessarily more likely to have higher quality care, only insofar
as their greater resources increase the quality of the home environment.
Obviously, a high quality home environment does not "cause" a high quality child
care. The impact is likely not due to the direct influence of home environment per se.
However, it does appear that families with a favorable home environment are more likely
to place their children in higher quality care.

Are There Differences in the Results for the
Model Between Males and Females?
Given that categorical variables cannot be accommodated in structural equation
modeling using EQS software without additional procedures, sex was selected as a
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categorical variable for special consideration using multisample analysis. As Table 12
indicated, all paths in the model that were statistically significant for males were also
statistically significant for females, with one exception: the path from child care
environment to child characteristics was statistically significant for females in the model,
but not for males. Results from this particular model indicate that child care quality has a
statistically significant impact on problem behaviors and temperament for females but not
males who are in child care. While the focus of the current research is child outcomes,
and problem behaviors and temperament were treated as child characteristics in the model
rather than child outcomes, thjs is an interesting finding.
Few of the studies on child care quality and child outcomes have addressed the
differential effect child care quality may have on girls compared to boys. Howes ( 1988)
found that higher quality child care was associated with better academic skills for boys,
but not girls. However , the same study also found that both girls and boys in higher
quality care have fewer problem behaviors , as well as better social skills, a finding at odds
with that of the present study. Howes and Ole nick ( 1986) indicated that low-quality care,
defined as high adult-child ratios, less caregiver education, and higher caregiver turnover ,
appeared to be more detrimental to compliance behaviors for boys than it was for girls,
which also run counter to the findings of the present study. Love et al. (1996) briefly
reviewed these two studies in narrative form, but other reviewers did not include a
discussion of how quality of care might affect boys and girls differently.
Unfortunately, very little research explores the differential effect of child care
quality on boys and girls, and what research has been done conflicts with the current
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findings that child care quality has a statistically significant relationship with temperament
and problem behaviors (again, addressed in the model in the pre.sent study as child
characteristics, not child outcomes). Further research is needed in this regard, using a
study design that explicitly categorizes temperament and problem behaviors as child
outcomes, and assessing the impact child care quality has on these variables.
While the finding of the difference in the relationship between males and females in
terms of the relationship between child care quality and child characteristics , the focus of
the present research is the relationship between child care quality and child outcomes. For
both males and females the impact of child care quality on child outcomes was statistically
significant. For males, the structural coefficient was .91, while for females the structural
coefficient was .95, so not only is the impact of child care quality on child outcomes
statistically significant for both males and females, but the magnitude of the relationship is
similar for both males and females as well.

Limitations

The NI CHD Early Child Care study employed an impressive sampling design that
assured a geographically diverse sample. In addition, at the selected hospitals in each
region random sampling was employed to increase the likelihood of a representative
sample. While it should be pointed out that all subjects resided in the United States, and
these findings therefore may not be generalizable to children and child care centers in other
countries, great care was taken in drawing the NICHD sample to make findings as
generalizable to child care centers and children in the U.S. as possible.
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However, it should be noted that not all 878 children in child care were included in
the structural equation modeling. Of all the models tested in the present research, due to
missing data at best 639 children were included in the sample, and some of the models
tested had fewer children. While the 878 children were representative of the U.S.
population of children under the age of 3 in child care, it is less certain that the children
actually included in the models tested were representative of the population as a whole.
Decreases in sample size due to missing data may limit the generalizability of these
findings somewhat.
Moreover, the sample used in the present study involved outcome assessments for
children at 36 months of age. Generalization of these findings may therefore be restricted
to children 36 months of age and younger. Phase II and Phase III of the NICHD study
will examine these same children as they age, so data will eventually be available for older
children, but the present study was restricted to Phase I data. While these findings may be
restricted to children of certain ages, the sampling design should allow for legitimate
generalization to children in the appropriate age group.
It is also true that the results of this study are based on the particular model and

dataset used. As Crowley and Fan (1997) remarked, "[l]t is important to remember that a
great deal ofresearcher judgment is involved with specifying and testing a model.. .(p.
529). " The use of judgment is evident in many steps in the structural equation modeling
process , and other researchers may have chosen different but equally legitimate
approaches to modeling. For example, the very choice of which variables to associate
with which factors is to some degree a subjective decision. That is to say, within the
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model certain variables were used as indicators for latent variables, and it is not clear that
the same results would be found if different indicators were used. For example, in the
model used in the present research global child care quality, class size, and caregiver
behaviors were used as the indicators of child care quality. These specific indicators were
selected from the available indicators because these were the indicators that resulted in the
best fit indices for the model. It is particularly unfortunate that the adult-child ratio
variable could not be incorporated into the child care quality latent variable in the models
that were used to reach conclusions in this study. In any event , had other indicators been
used in the child care quality latent variable, it is not certain that the same results would be
found. The same is true for the other latent variables in the model.

In addition , the latent variables used in the structural equation modeling could be
modeled in other ways. The specified relationships between the latent variables could be
different in other models , or perhaps even in some cases combined in alternate models.
The present research modeled one conceptualization of these latent variables and the
relationships between them, and others are certainly possible .
Every structural model is limited to the variables available, and the present study is
no exception. Inevitably, some important variables that impact the phenomena being
researched will not be measured , leaving the potential for misinterpretation of the results
of the structural equation modeling. Even in a study as comprehensive as the NICHD
Early Child Care Study it is likely that important variables will go unmeasured simply
because it is not possible to included every conceivable variable of interest in a study .
While the interpretations of the results of the current study are defensible, in making these
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interpretations consideration has also been given to the fact that any interpretation of
analyses is limited by what goes unmeasured in the research. Not only can unmeasured
variables have an influence on phenomena, but those that are observed may only appear to
have an influence, particularly since the structural equation modeling process capitalizes
on chance. As is the case with any research, the findings of the present study are
somewhat limited by the possibility that some relationships in the research are due to
chance alone. Because this is an omnipresent aspect of research, it must also be included
as a limitation to the present study.
As is the case for any study involving modeling techniques, the present study is
somewhat limited because specific variables are included in or excluded from the model,
and certain relationships are specified between the latent variables. However, it should be
noted that the conceptual model used for this study was consistent with that proposed by
the NICHD Early Child Care Study. As such, it represents the current thinking ofleading
researchers in the field. Other conceptualizations of relationships between demographic
factors, family factors, child care factors, and child factors are possible, but the approach
used here is quite defensible.
In summary, the present research provides some important information regarding
the impact of child care quality on child outcomes, but cannot be considered the definitive
word on the matter. The evidence that this study provides that child care quality impacts
children's developmental outcomes should inspire future research , in that no single study,
however well designed and executed , will be able to answer all aspects of the question .
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Because the final answer to all questions related to child care quality and child outcomes is
not provided in the present research, additional research on this topic is needed.

Suggestions for Future Research

This study has demonstrated that the quality of a child care setting does appear to
have a substantial impact on children's developmental outcomes. As with any good
research, however, the present study has generated more questions that future research
should address . As was mentioned previously, while the present study used a model that
was initially conceptualized by the NICHD Early Child Care Study, other models of the
relationship between family factors , child care quality, and children's development are
possible. It may be that future studies involving alternative models may reveal further
insights regarding these relationships .
Future studies utilizing advanced modeling techniques to research the relationship
between child care quality and child outcomes may also be able to include adult-child ratio
into their modeling analyses. It is unfortunate in the present research that this specific
variable, which has traditionally been the focus in much research regarding child care
quality, could not be included in the models used to reach conclusions in the present study
due to unacceptably low goodness-of-fit indices when the variable was included. Future
research using modeling techniques may be able to incorporate this variable into structural
equation models and provide valuable information regarding the impact of the number of
children per adult on children's development.
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In addition, future studies utilizing true experimental designs may shed further light

on the relationship between child care quality and child outcomes. Ahnost without
exception, studies researching child care quality have been retrospective in nature, and
have not, for example, assigned some incoming children to a large class and others to a
small class to see if developmental outcomes differ for the two groups. While the NICHD
Early Child Care Study was prospective in the sense that children were included in the
study at birth, even in this landmark study no random assignment procedures or other
hallmarks of prospective experimental designs were used to assign children to different
groups. While ethical considerations would make the design of such a study challenging,
and the logistics of this type ofresearch would be daunting (particularly if a large, national
sample were involved), the absence of experimental studies of this nature appears to leave
a gap in the research to date regarding child care quality and child outcomes.
Finally, future research should explore in more detail the findings of the pres ent
study regarding differences between males and females in terms of the relationship
between child care quality and problem behaviors and temperament.
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APPENDIX

Table Al

Analysis of Previou s Child Care Quality Studies
Study

Sample
size

Results

Analysis technique

Anderson et al. (1981)

35

Caregiver involvement and physical quality of center were related to children's social
development and adult/child relationships.

ANOVA

Bjorkman et al. (1986)

40

Found mixed results regarding the relationship between whether a child care was of
high or low quality (as measured by a composite of several different measures) and
the social development of the children in the child care.

MANOV A, ANOV A

Burchinal et al. (1996)

79

Found a relationship between ITERS scores of child care programs and cognitive and
language development of children .

Multiple regression

Cummings (1980),
Cummings et al. (1983)

30

Found that stability of caregivers had an impact on child/caregiver relationships .

T-test, ANOV A

Dunn (I 993 ),
Dunn et al. ( 1994)

60

Had mixed findings regarding the relationship between a child care program's ECERS
score and adherence to NAEYC guidelines and cognitive and social development.

Correlation, multiple regression

Deater-Deckard et al. (1996)

141

Various measures of child care quality were associated with children's social
development , emotional well-being, and school readiness.

Correlation, multiple reeression

Field (1980)

80

Fewer caregivers per child and a physical layout with partitions resulted in better
social development for children.

ANOV A

File & Kontos (1993)

48

Some small associations were found between staff stability and children's social
development.

Correlation

Francis & Self (1982)

48

Adult/child ratio was moderately correlated with various child outcomes .

Correlation

(table continues)

N
0

Study

Sample
size

Results

Analysis teclmique

Goelman & Pence (1987)

105

ECERS/DCHERS scores of child care programs were associated with cognitive and
language development , althou gh combinations of quality indicators were associated
with outcomes and single indicators were not.

Correlation, ANOV A

Hestenes et al. (1993)

60

Mixed results regarding the relation ship between child care quality (ECERS scores
and caregiver's level of engagement with children) and children's emotional
expression.

Correlation, multiple regression

Hirsh-Pasek et al. ( 1990)

90

Found no advantage for children in child care programs that were academically
oriented in terms of later academic skills, creativity, or emotional well-being.

Reported means
Correlation

Holloway et al. (1988)

55

Found statistically significant relationships between day care quality and social
development of children .

Correlation , partial correlation

Howes (1983, 1988)

87

Found that high qualit y care was not a strong predictor of academic achievement,
school readiness , or behavioral problems.

T-test, correlation, multiple
regression

Howes ( 1990)

80

Adult-child ratio and caregiver training were found to be associated with social
development and task orientation.

Correlation, ANOV A

Howes et al. ( 1985)

55

Class size and adult-child ratio were associated with children 's social development
and child-adult relationships.

Correlation

Howes et al. (1986)

89

Children in high quality centers were more compliant, better self-regulators.

MANOV A, correlation, multiple
regression

Howes et al. ( 1987)

100

Staff training, staff stability , adult -child ratio, and class size impacted children ' s
cognitive , language, and social developme nt.

Correlation

Howes et al. (1992)

414

Ratio, group size, and adult-child interactions were associated with social behavior
and development.

MANOV A, path analysis

(table continues)

.....
N

.....

Study

Sample
size

Results

Analysis technique

Howes & Hamilton (1993)

72

Staff stability was associated with children's social competence.

Correlation, ANOV A

Howes & South (1995)

840

Found mixed results regarding the relationship between child care quality (ECERS
and ITERS scores, adult-child interactions) and children's cognitive and social
development.

Correlation, ANOV A

Howes (1997)

820

Some relationships found between adult-child relationships and staff training and
children ' s cognitive and social development.

Reported means, ANOV A

Kontos (1991)

100

Found mixed results on the relat ionship between ECERS scores and children ' s
intellectual , language , and social development.

Correlation, multiple regression ,
ANOVA

Kontos & Fiene ( 1987)

100

A variety of indicators of child care quality were associated with intellectual,
language , and social developme nt of children. Individual quality indicators were not
highly correlated with child outcomes, but clusters of indicators were.

Correlation, multiple regression

Love et al. (1992)

895

Some aspects of child care quality were associated with various measures of child
outcomes.

Correlation, multiple regression

McCartney (1984) I
Phillips , McCartney, & Scarr
(1987)

166

Found some associations between ECERS and caregiver interactions and children's
cognitive , language, and social development.

Correlation, multiple regression

McCartney et al. ( 1997)

291

Found some associations between teach/child interactions and children's social and
emotional development.

Correlation

O'Connor (1975)

48

Found some relationships between adult-child interactions and children's social
development and dependency on adults.

ANOV A, correlation

(table continues)

N
N

Study

Sample
size

Results

Analysis technique

Peterson & Peterson ( 1986)

24

Found associations between availability of equipment and caretaker involvement, and
structural measures of quality and children ' s social and language development and
compliance.

ANOVA

Reuter & Yunik (1973)

50

Found mixed result s regarding the relationship between adult-child ratio and
children's social development and adult -child relationships.

Reported means, correlations

Schleicker et al. (1991)

100

ECERS scores of child care were related to children 's vocabulary comprehension.

Correlation, multiple regression,
T-test

Studer ( 1992)

95

Some statistically significant differences found on PPVT-R scores for children in
child care with different group sizes and different levels of caregiver training.

ANOV A, multiple regression

Sung-He (1994)

85

Mixed results found for relationship of various child care quality indicators and
children's social development.

Correlation

Vandell & Powers (1983),
Vandell et al. (1988)

20

Children in high quality care had better social development and adult-child
relationships .

Correlation, multiple regression,
ANOVA

White book et al. ( 1989)

254

Some associations were found between adult-chi ld interactions and staff stability and
a variety of child outcomes .

ANCOV A, partial com:lation

Vol lings and Feagans ( 1995)

36

Found some associations between child/teacher ratio and class size and children's
social development.

Correlation

National Day Care Study 1979
(Ruopp et al. ( 1979)

1086

A variety of measure s of child care quality were found to have some associations with
a variety of chi ld outcome measures.

ANOV A, correlation

Cost, Quality, and Child Outcomes
Study (1995)

826

A large number of child care quality measures and child outcomes measures were
collected , and a number of statistically significant relationships were found.

Reported means, correlation,
ANOVA

European Child Care and
Education Study 1997
(Krumm et al., 1997)

820

A large number of child care quality were measures were collected, and some
associations were found with children's cognitive, language , and social development.

Correlation, multiple regression,
ANOVA

N

VJ
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