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ABSTRACT
A Comparison of the Relative Impact of Structural
and Dynamic Child Care Quality
on Child Outcomes

by

Jared Cutler, Master of Science
Utah State University, 2001

Major Professor: Dr. Karl White
Department: Psychology

Child care researchers divide child care quality into two separate categories:
structural child care quality (adult-child ratios, class size , amount of physical space, etc.)
and dynamic child care quality (number and quality of teacher-child relationships). A
consensus has emerged in the child care literature that structural child care quality has no
direct effect on children's developmental outcomes (e.g., language development, social
development, school readiness) . Rather, structural child care quality facilitates dynamic
child care quality, which then has a direct effect on child outcomes.

While child care

researchers frequently assert that structural variables merely facilitate dynamic variables,
and have no direct impact on child outcomes, this assertion has never been empirically
tested.
The presented study tested the relative impact of structural and dynamic child
care quality on child outcomes using multiple regression analysis. A data set from the
European Child Care and Education Study involving 1,246 subjects was used, and 20
structural quality variables, 10 dynamic quality variables, and four measures of child
outcomes were used in the multiple regression equations. In each case it was found that
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structural quality variables continued to be correlated with child outcomes after the
variance associated with dynamic quality variables was removed, indicating that
structural child care quality has an influence on child outcomes beyond merely
facilitating dynamic quality . The prevailing view that structural child care quality merely
facilitates dynamic child care quality , and has no direct influence on child outcomes,
was not supported by the present study.
(77 pages)
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PROBLEM STATEMENT

Between 1975 and 1990, the number of child care centers in the United States
tripled, and enrollments in these child care centers increased fourfold (Love, Schochet, &
Meckstroth, 1996) . Because more children are spending substantial amounts of time in
day care settings, it is not surprising that researchers and policy makers have been
interested in how the quality of a day care center affects the development of the children
who attend. Understandably, initial concerns were focused on whether children who
attended day care were negatively affected in some way compared to children cared for in
their homes. As more research was conducted, it became clear that the issue was more
complex than it was initially conceptualized to be . Researchers were soon confronted
with such questions as whether some types of day care are "better" than others, and how
exactly quality should be measured .
Research on child care thus progressed though several "waves," which have led to
the current emphasis investigating the relationship between child care quality and child
outcomes, to determine if higher quality child care is more beneficial to children. In
studying the relation between quality of care and child outcomes, researchers often divide
child care quality into two categories: structural quality variables and dynamic quality
variables . Structural quality variables include physical aspects of the child care setting
such as child/adult ratio, number of children per classroom, staff training, and amount of
physical space in the classroom. Dynamic quality variables include measures of how
teachers interact with children, classroom climate, and staff stability.
Many research studies have concluded that there is a positive correlation between
measures of day care quality (both structural and dynamic) and children's development.
A theme that comes up time and again is the idea that measured structural quality is only
correlated with child outcomes because it facilitates dynamic variables, which then
directly affect child outcome variables. Four reviews of the literature have examined the
relationship between quality of a child care program and child outcome variables. The
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consensus is that child care quality has an important influence on child outcomes, and
reviewers have been unanimous in declaring that structural variables are only important
because they influence dynamic variables, which then have a direct effect on child
outcomes. Interestingly, as will be shown in the review ofliterature, the hypothesis that
"structural variables are only important because they facilitate dynamic variables" has not
been adequately examined in the existing literature .
Therefore, the purpose of the study reported here is to determine whether or not
structural variables are influential in and of themselves, and whether or not they have the
facilitative relationship with dynamic variables often ascribed to them. The analyses were
conducted using data from the European Child Care and Education Study (ECCE;
Krumm et al., 1997). This data set is well suited for such an analysis because it collected
data for a relatively large number of children (N = 1,246) from child care centers in
Germany, Spain, and Portugal. The data set included: (a) child care centers varying in
quality in which child outcomes and a sufficient number of both structural and dynamic
quality variables are reported for each individual child; and (b) information on
background of subjects (such as SES, parent ' s education, etc.) so that statistical controls
could be made for these background variables .
Using data from the ECCE study, regression analyses were performed to
determine the relationship between structural and dynamic variables in relation to child
outcomes. If, indeed, structural quality variables are only influential because they affect
dynamic quality variables, the variance accounted for by structural variables should be
substantially reduced or even disappear when the variance associated with dynamic
variables is removed.
Because these issues have not been adequately examined in previous research, the
results of this study contribute substantially to understanding the relationship between
structural and dynamic measures of quality and child outcomes.

3
LITERATURE REVIEW

Currently more than ten 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
(U.S. Department of Labor, 1999). These figures represent the result of three decades of
steady increases in the number of children in some form of child care. The marked
increase in the numbers of children cared for in center-based care over the past three
decades has generated a large amount of interest in scientific research on the matter.
The history of child care quality research is typically described as having come in
"w aves." This description of child care research was first formulated by Clarke-Stewart
(1987), who asserted that the first wave of child care research sought to answer the
question "Is child care good or bad?" Prominent among the social conditions that led to
this research question was a prevalent concern that day care might be detrimental to
children's development , and that the increase in the number of children in day care was
putting a large proportion of the nation's children at risk. Researchers therefore focused
on attempting to detect any negative consequences day care has on children's
development.
In the course of researching whether day care negatively impacts children,
researchers soon recognized that there were many different forms of child care (e.g., child
care centers, child care based in family homes, relative care), and realized that perhaps
they were not all equal in terms of beneficial or deleterious effects. Therefore, the focus
of investigation shifted into the second wave, and researchers began an investigation of
whether different types of child care have different effects on children's outcomes.
According to Clarke-Stewart (1987), the focus eventually shifted to, and has now
settled on, the question of the third wave of child care research: How do quality factors of
a child care setting affect child outcomes, and which quality factors are most influential
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in terms of outcomes? Many of the nation's children who are in child care have no other
alternative for care, due to the employment of both parents, or in single-parent families,
due to employment of the only parent. Whether or not day care has detrimental effects on
children is a moot point for many families in this situation, because they have no other
options . Recognizing this to be the case, researchers determined a more productive
avenue of research would be to identify the factors in a day care program that impact
children the most, and then to determine how the positive effects of those factors could be
maximized, and the negative effects of those factors reduced .
Although the first wave of research was initiated in the early '70s, and the third
wave was well under way by the early '90s, a surprisingly small number of studies have
been published regarding the questions of this third wave . For example, in the metaanalysis summarized later in this chapter, the present author was only able to locate
reports of 32 studies that specifically examined the relationship between the quality of a
child care center and the outcomes in terms of children's development. This is a
surprisingly small number of studies, given the consensus among child care researchers
regarding the relationship between child care quality and child outcomes.
In summarizing what is known about how the quality of day care affects
children's developmental outcomes, two sources of information were considered: first,
the conclusions of previous reviewers of the literature, and second, the results of a metaanalysis of the literature which has examined the relationship between quality of care
developmental outcomes.

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

Four major reviews of the literature in this area have been published (Doherty,
1991; Dunn, 1993; Love et al., 1996; Phillips & Howes, 1987). While there are some
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differences in the details of these authors' conclusions, there is substantial agreement
among the reviews in the way child care quality research is conceptualized and how
quality is related to child outcomes

Phillips and Howes

The first major literature review of the relationship between child care quality and
child outcomes was Phillips and Howes (1987) . This seminal article established some
patterns that would influence both future research articles and future literature reviews .
As would be done in all subsequent reviews , Phillips and Howes made a distinction
between those child care quality variables that were structural in nature and those that
were dynamic . The structural variables used by Phillips and Howes were adult-child
ratio, group size, caregiver training , and experience of caregivers. Those quality
variables considered to be dynamic, or process variables (the terms are often used
interchangeably), were mainly interactions between caregivers and children.
Phillips and Howes established a precedent in this review with their assertion that
the influence of regulatable (structural) variables such as ratios and group
size is mediated by their effects on caregivers. Structural features of child
care appear to affect the dynamic environment that captures the children's
actual experiences in child care, which in tum predicts children's
development in child care. (1987, p. 9)
This is one of the earliest articulations of the oft-repeated sentiment in child care
quality literature that "structural variables facilitate dynamic variables ." For example,
Phillips and Howes (1987) offered the example that "smaller groups appear to facilitate
constructive caregiver behavior and positive developmental outcomes for children" (p. 6).
When a caregiver works with a smaller group , he or she is more likely to have better
interactions with the children both in terms of increased frequency and increased quality
of interactions . Another way of stating this position is that structural variables are
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influential only as they allow dynamic variables to come into play. Intuitively, it makes
sense that it is not the smaller group size that directly affects child outcomes, but the fact
that this smaller group size allows the caregiver, for example, to give each child more
individualized attention, or to interact positively with each child without becoming
overburdened and frustrated due to the sheer number of children that require attention.
While the Phillips and Howe article was the first of its kind, and was in many
ways a groundbreaking review, it did have some shortcomings. There was no indication
of the magnitude ofresults found in the studies included in the review. In addition, there
was no indication of the quality of each study cited in the review, and how that may have
affected results . 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. As evidence for their
conclusions, Phillips and Howes (1987) cited the results of seven studies that specifically
investigated child care center quality, along with a number of other studies investigating
other forms of care. In light of the fact that so few studies had been conducted at the time,
Philips and Howes' review was fairly comprehensive, although there were a number of
studies completed prior to that time that could have been included in the review and were
not (see Table 1). Although this was a good review in some ways, substantial additional
data should be considered in a review to adequately assess the relationship between
quality of a child care center and child outcomes.

Doherty

In her review of child care quality studies, Doherty (1991) concluded without
reservation that quality variables have an impact on child development. In addition ,
Doherty also supported the view that there is an "association" between "indicators, such
as caregiver-to-child ratio, and caregiver behavior" (p. 55), as well as an association
between "caregiver behavior , such as responsiveness, and child development"(p. 32).
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Doherty also emphasized how structural variables affected caregiver behavior. She
concluded that adult-child ratio, group/class size, amount of physical space, caregiver
education, and caregiver stability all have a significant impact on child outcomes .
Regarding dynamic variables, both the type of caregiver behavior and the actual
characteristics of the caregiver were found to affect child outcomes. Unfortunately,
Doherty did not estimate the strength of these relationships. 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-be ing and development" (p. 32).
Unfortunately, few studies that investigated this relationship were cited: a handful of
studies indicating an effect of structural variables on caregiver behaviors were cited
(Howes , 1983; Ruopp, Travers, Glantz, & Coelen, 1979; \Vhitebook, Howes, & Phillips,
1989); but no studies direct ly assessing the comparative influence of structural and
dynamic variables were reviewed.
Doherty ' s review was admirable in its comprehensiveness, in that it included an
impressive array of articles (although only a smaller subset of 15 articles included in her
review specifically investigated the relationship between quality of child care centers and
child outcomes) . Doherty also cited studies that investigated variables not typically
mentioned in the child care quality literature (examples include such issues as health
issues in day care centers, and the accommodation of diverse groups of children in day
care). However , a weakness of this review was Doherty's uncritical acceptance of the
conclusions the authors of articles reached. If statistically significant results were found,
Doherty accepted it without question as evidence of the effect of child care quality on
child outcomes . Doherty also made no attempt to assess the quality of the research in
these articles, or to determine the actual magnitude of the results. Though commendable
in its comprehensiveness, Doherty's review provides very limited evidence about the
strength of the relationship between child care quality and child outcomes. Regarding the
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issue of how structural and dynamic quality variables are related, this review also comes
up short, because the conclusion that "structural variables facilitate dynamic variables" is
affirmed by Doherty without any reference to empirical data; Doherty
simply cited several researchers who have expressed this idea in their conclusions.

By the late '80s , in the field of child care research conventional wisdom held that
such variables as adult/child ratio and class size were heavily influential on children
enrolled in child care . The reviews published to this point seemed to take this
relationship almost as a given . However , by the early '90s some dissenting views began
to emerge . Dunn ' s (1993) literature review was confined to investigating adult-child
ratio and group size . The results sharply contradicted those of earlier reviews, bringing
into question the universally held view that these variables were causally related to child
outcomes . Dunn based this less enthusiastic appraisal of the effects of adult-child ratio
and number of children per class on three findings in 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
significant and nonsignificant findings for these variables.
In addressing adult-child ratio, Dunn (1993) 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 reported eight studies that investigated adult-child ratio and
child outcomes in child care centers . Noting the frequency of nonsignificant results in
studies regarding the relationship between adult-child ratio and child outcomes, Dunn
concluded that the relationship might not be as strong as had been believed . Pointing out
that different studies often yielded contradictory results when the effect of adult-child
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ratio on various outcomes was investigated, and that the same studies often reported both
significant and nonsignificant findings for various outcome variables, Dunn indicated that
while highly regarded, the actual direct influence of adult-child ratio may not be large.
Dunn reached a similar conclusion regarding group size (based on five studies that
specifically addressed child care centers), citing some studies that indicated positive
benefits of a large group size on certain outcome variables, and other studies that seemed
to indicate that small group sizes were ideal for other outcome variables. Noting "the
relatively low strength of the associations uncovered" in studies investigating group size,
Dunn (1993) concluded that
...group size is not the clear indicator of day care quality it has been
thought to represent.. .(although) enough significant relationships
between group size and children's development have been found to
justify group size as an important component of day care quality . (p.
218)
In summary , Dunn concluded that group size was a stronger influence on childrens'
development than adult-child ratio, but that both had probably been overestimated
previously in the literature.
·while Dunn (1993) did not provide indication of the quality of the studies
included in the review, and no indication of the average magnitude ofresults is given, she
did state 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) . Although somewhat
crude, this is the first review that attempts to give some indication of the magnitude of the
relationship between child care quality and child outcomes.
Following the pattern established by pre vious reviewers, Dunn discussed at length
the relationship between these two structural variables and caregiver interaction with
children . While never explicitly stating that these structural variables do not directly
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influence childrens' development, the relationship between these structural variables and
caregiver behaviors was emphasized, implying that structural variables make no
contribution apart from the influence on caregiver behaviors.

Love, Schochet, and Meckstroth

The most recent review of the literature in this area is Love et al. (1996), who
concluded that "classroom dynamics appear to be more important than structure," and
that "the structural features of quality provide the foundation for higher-quality classroom
dynamics" (p. 3). At one point these authors asserted that "research suggests that
structural features of programs , while extremely important, are associated with child
well-being only to the extent that they provide the conditions making more positive
classroom dynamic possible" (p. 27). Love et al. articulated an important assumption
many in the field make regarding the relationship between structural and dynamic
measures of child care quality : the assumption that improving structural variables leads to
"several things happening together : global quality improves, teacher-child interactions
improve, and children's well-being is enhanced" (p. 29). In other words, once structural
variables are improved, caregiver behaviors will also improve, and better child outcome
scores will be the result. This assumption will be discussed in some detail in the pages
that follow, but for now it is important to note that Love et al. made explicit what is
assumed by all who conclude that "structural variables facilitate dynamic variables," and
that the effect on child outcomes of improving structural variables is direct and automatic.
Love et al. (1996) pointed out that much of the research had not accounted for the
effect of variables other than child care quality on child outcomes. In other words, as a
result of the infrequent use of statistical controls, Love et al. concluded that "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 ). Love et al.
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were particularly emphatic about the failure of child care research to properly control for
extraneous variables (such as socioeconomic status and parental education), devoting an
entire section of their paper to a description of how multiple regression analyses could be
used to statistically control for such variables. Love et and others' discussion of the lack
of statistical controls for factors other than child care quality is relevant to the
examination of the relationships between structural variables, dynamic variables, and
child outcomes because measured relationships between these variables are of little
importance if all are simply the result of other factors, such as SES . If SES, rather than
child care quality, is really what is affecting child outcomes, then the question of whether
or not "structural variables facilitate variables" holds little meaning. The statistical
controls recommended by Love et al. are essential in establishing whether or not child
care quality, structural or dynamic, have any effect on child outcomes once the influence
of background variables (such as SES) is removed. It therefore becomes critical that any
investigation of the relationship between structural and dynamic variables employ such
statistical controls.
Love et al. (1996) concluded that the most frequently studied area of child
outcomes is the socioemotional domain. They also asserted that the most commonly
studied quality variable is child-staff ratio. Although Love et al. reviewed many articles
published subsequent to previous reviews of the literature, their review suffered from
some of the same shortcomings of previous reviews. 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 controls for background variables, no assessment of
individual studies was made in this regard. Love et al. highlighted the problem in a
general way, without discussing how it made some specific studies better than others.
Love and others' discussion of the importance of utilizing statistical controls might have
been more informative had they demonstrated how studies that used statistical controls
differed from those that did not. The Love et al. review made an important step in
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identifying the problem; however, it would have strengthened their argument to show
how the problem affects results of studies . No other discussion of how quality of a study
might have impacted the results was made. In addition, no attempt was made to assess
the magnitude of the results, such that the amount of impact child care quality has on
child outcomes was unclear in their review.

Shortcomings of Previous Literature Reviews

There are observable problems common to each of the reviews cited above. None
of the four reviews discussed above used a common metric to assess the average impact
of child care quality on child outcomes. In addition, none of the above studies
systematically analyzed the studies included in terms of quality of the study or other
variables. Reviews of the literature should:
1. Include a comprehensive or representative sample. Table 1 indicates how
successful previous reviews of the literature have been in this regard. Phillips and Howes
(1987), for example, included seven articles in their review. However, three additional
articles were located that could have been included in their review and were not. Phillips
and Howes, therefore, included 7 of 10 possible research studies in their review. Doherty
(1991) included 13 research studies in her review, but four articles were located that
could have been included in her review and were not, such that she included 13 of 17
possible research articles in her review. Previous reviews have been successful in
including a large percentage of possible articles, but each missed 20-30% of the studies
that were available .
2. Have a means of quantifying the results of the research articles in a way that
allows an analysis of the average magnitude ofresults. Many reviews of the literature
note which studies had statistically significant results, but give no indication of how
much of a difference is found between the different groups in a study. Statistically
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significant differences between groups may not be practically significant, particularly
where large sample sizes are involved. Reviews of the literature should give some
indication of the strength of the results. For example, some indication should be given
regarding how much an educational intervention increases measured outcomes for
students who participate over students who do not. Statistical significance indicates there
is a difference between these groups, but gives no indication of the magnitude of the
impact of the intervention. While Dunn (1993) gave a general approximation of
magnitude of results, no previous review has analyzed magnitude ofresults in a
systematic manner.
3. Provide a means for analyzing how the findings of the study covary with other
factors, particularly quality of the study. While Dunn (1993) did this to a limited extent,
analyzing how size of the sample impacted results, no study analyzed how a variety of
other variables may have affected findings. For example, it may be that higher quality
studies tend to find that child care quality has more impact than lower quality studies.
Without some assessment of the quality of the studies included in the review, and an
analysis of how quality of study interacts with the magnitude of the results, reviewers
may miss an important factor in results from studies of child care quality and child
outcomes .
4. Be explicit and replicable regarding procedures used for including studies on
child care quality and child outcomes, analyzing results of the studies, and reaching
conclusions . While previous studies have often included most of the known studies
regarding child care quality and outcomes, the criteria for inclusion in the review was
never made explicit. In addition, it is unclear what processes reviewers used in analyzing
results of studies. It appears that previous reviewers used some form of "vote-counting"
method in developing their conclusions, but in no case is this explicit.
Table 1 indicates how each of the four reviews discussed previously incorporated
these factors into their reviews.
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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)

Did the review include a
representative or
comprehensive sample?

Yes

Yes

Yes

Yes

Number of studies cited
compared to number of
studies available

7/lOa

13/ 17a

10/12a
(limited
review)

22/30a

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

No

No

No

No

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

No

No

No

No

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

No

No

No

No

Was the review's
conclusion that "structural
variables facilitate
dynamic variables" based
on empirical evidence?

No

No

No

No

• 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.

Meta-Analysis of Previous Research

Because of the limitations in existing reviews, a meta-analysis of the extant
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literature on the relationship between child care quality and outcomes was performed that
avoided each of the previously discussed shortcomings of previous reviews. In other
words, the inclusion criteria for this meta-analysis was clear and replicable, this metaanalysis had a comprehensive sample of studies, a common metric was used so that the
magnitude of results across studies could be analyzed, and an analysis of how study
characteristics covaried with results was performed.

Procedures

Studies were selected for this meta-analysis using the following criteria : (a) The
study had to contain research regarding the relationship between child care quality and
child outcomes; (b) The study had to report results in a quantified form, and in a way
such that results could be converted into a common metric, in this case a Pearson r; (c)
The study had to include subjects who were no more than 72 months old at the time the
study was initiated; (d) The study had to involve research on quality of a child care
center.

Studies involving family day care centers or care by relatives were not included.

For this reason, the meta-analysis did not include some of the studies cited by Doherty
(1991) or Love et al. (1996). Studies involving kindergarten settings that were cited in
the literature regarding quality of care and child outcomes were included in the metaanalysis as well (e.g., Burts et al., 1992, which was cited by Love et al., 1996); (e)
Studies investigating remedial programs for disadvantaged children were excluded from
the meta-analysis; and (f) The study had to be reported in English.
The majority of studies included in the meta-analysis were located using the
previous four reviews mentioned above. Additional studies were located using Psychlit,
ERIC, and Dissertation Abstracts. Thirty-two studies as reported in 42 articles regarding
the relationship between qualit y of a child care program and its effects on child outcomes
met the inclusion criteria. Table 2 shows which studies from this meta-analysis were
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Table 2
Com12rehensiveness of Reviews of the Literature

Studies included in reviews of
the literature

Phillips
& Howes
(1987)

Doherty
(1991)

Dunn
(1993)

Love
et al.
(1996)

x
x

x
x

Andersen et al. ( 1981)
Bjorkman et al. (1986)

Present
metaanalysis

Burchinal et al. ( 1996)

x

Burts et al. ( 1990)

x
x
x
x
x
x

x

Burts et al. (1992)
Cummings et al. ( 1980)
Cununings & Beagles -Ross (1983)

x
x

x

x
x
x

File & Kontos (1993)

x
x
x
x

Hestenes et al. (1993)

x

x
x

Dunn (1993 , 1995)
Dunn et al. ( 1994)
Field (1980)

x

x

Hirsh-Pasek et al. (1990)
Holloway & Reichart-Erickson

x
x

x

x

x

x

x
x

x

x

x
x

x
x
x
x
x
x
x
x
x

x
x
x
x
x
x
x
x
x

(1988)
Howes (1983, 1988)
Howes & Olenick (1986)

x
x

Howes (1990)
Howes et al. ( 1992)
Howes & Hamilton (1993)
Howes & Smith (1995)

x
x

Kontos (1991)
Love et al. ( 1992)
McCartney (1984)

x

x

x

(table continues)
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x

O'Connor (1975)

x

Peterson & Peterson ( 1986)
Phillips, McCartney, & Scarr (1987)

x

x

x

x

x

x

x
x

Reuter & Yunik (1973)
Schleicker et al. ( 1991)

x

x

Studer (1992)

x

x
x

Sung-Hee (1994)
Vandel! and Powers (1983)

x

x

x

Van dell et al. (1988)

x

x

x

x

x

x

x

x

x

x

x

x

x

Wbitebook et al. (1989)
Nation al Day Care Study (Ruopp et
al., 1979)

x

Cost, Quality, and Child Outcomes
Study Team (1995)

x

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

cited by previous reviewers. As can be seen, the meta-analysis reported here is
substantially more complete than previous reviews. It should be noted that if a study was
reported in more than one article, both articles were coded as one study.

Coding

A coding sheet was employed in summarizing the articles included in the metaanalysis. A variety of variables were coded for including study characteristics (sample
size, background of sample, etc.), type of measures used (observational, teacher rating ,
etc.), specific measures used (specific measures of intelligence, specific test of
achievement, etc.), quality of study (good, fair, poor), magnitude ofresults in a common
metric (Pearson r), and presence or absence of and type of statistical controls made (SES,
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parent background, etc.). Use of meta-analysis techniques allowed for quantitative
measurement of magnitude of results across studies, as well as analysis of such factors as
how quality of a study and other variables affect results. For all studies of the
relationship between child care qualit~ and child outcomes, eight categories of child
outcomes were developed: language development, cognitive development, social
development, adult-child relationships, emotional well-being, task orientation, school
readiness, and other. All study outcomes for one category were combined into a single
effect size for that category, and for each effect size relevant variables as described above
(e.g., quality of study, type of child care quality measured) were coded . For example, if a
study had three correlations between different measures of child care quality and
language development, then the three outcomes were combined into a single effect size.
However, if the study also had three correlations between different measures of child care
quality and school readiness, these three correlations were combined into a separate effect
size. In total, 323 effect sizes were recorded for the 32 studies in the meta-analysis.

Results

Data from the 32 studies included in the meta-analysis were analyzed using SPSS
to determine the overall effect sizes across all studies, and to determine how study
characteristics covaried with study results.

Average Correlations of Different Measures of
Quality with Child Outcomes

Using SPSS, frequencies for each variable on the coding sheet were obtained .
Magnitude of the common metric was averaged across all studies to produce an average
Pearson r. In addition, analyses were performed to determine whether or not each of the
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coded variables differentially affected effect sizes. Table 3 displays the average
correlation with child outcomes for various indicators of day care quality. The most
frequently studied quality variable, in terms of number of effect sizes, was teacher/child
interaction, with half again as many reported effect sizes as the next closest quality
variable, global quality measures. Child-teacher ratio was the variable with the third
most effect sizes, followed by class size.
One interesting finding was that a significant number of studies used
combinations or sets of variables as measures of quality (for example, child-teacher ratio,
group size, and number of interactions might be combined to form a single measure of
quality). Twelve of the 32 studies used a combination of variables as a measure of
quality in this manner. However , no two studies used the same composite measure; in
other words, each study that used a composite included different variables in their
composite. When studies group child care centers into high- and low-quality groups
based on a set of quality indicators, it is difficult to compare results across studies when
different sets of indicators are used. For example, in a study of how high-quality and
low-quality child care centers differ in terms of child outcomes, Andersen et al. (1981)
used age-appropriate play equipment, amount of physical space, and "individualization of
activities and experiences" as a set of indicators to differentiate the high-quality child care
centers from the low-qu ality child care centers . Vandell and Powers (1983) combined
adult-child ratios, amount of physical space, availability of materials, and caregiver
training as to create a set of indicators to differentiate high- from low-quality child care
centers . Howes (1990) used a combination of adult-child ratio and caregiver training to
differentiate high-quality centers from low-quality centers.
Differences in composite measures used in studies make interpretation of the
results of these composite measures extremely difficult. This fact is especially
problematic in researching the relationship between structural and quality variables. The
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Table 3
Average Correlation with Child Outcomes for
Various Measures of Quality of Child Care

Quality variable

Average effect size (Pearson r)

Structural variables
Adult-child ratio

.09 (SD= .19, n = 27)

Staff training

.18 (SD= .18, n = 15)

Availability of materials

.12 (SQ= .13, n = 4)

Class size

.22 (SD = .18, n = 15)

Amount of physical space

.08 (n =l)

Other

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

Dynamic variables
Teacher/child interaction

.27(SD=.17,n=52)

Staff stability

.24 (SD= .19, n = 6)

Other

.25 (SD= .18, n = 8)

use of these combinations of quality indicators makes investigation of the relationship
between structural and dynamic variables in the literature difficult; studies that employed
combinations that mix structural and dynamic variables are of little utility in resolving the
"structural variables facilitate dynamic variables" question.
While there was some difficulty in making a determination due to differences
between those studies that used statistical controls and those that did not, the tentative
conclusion was that teacher-child interaction quality variables tend to yield the highest
effect sizes, in that the mean effect size was highest in this category. Although it was the
third most often studied variable, adult-child ratio had one of the lowest mean effect
sizes, supporting Dunn's position (1993) that this variable may not be as influential as has
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been believed. Teacher stability, global quality measures, and class size had fairly large
mean effect sizes; those for staff training were somewhat lower. Table 3 summarizes the
quality variables used in the studies and their respective average effect sizes across all
studies.
Table 3 has some serious limitations, in that only effect sizes that used one and
only one quality variable could be included, and those effect sizes that included a set of
quality variables ( e.g., a combination of adult-child ratio, class size, and teacher-child
interaction) were unable to be included because the contribution of the individual
variables was mixed with the contribution of the other variables in the set. Also, for
many of the variables, the number of effect sizes is small, and the results may be
misleading .
However, the table indicates that dynamic variables tend to be somewhat more
strongly co1Telated with child outcomes than structural variables. Of course, this does not
address the relationship between structural and dynamic variables; it simply indicates that
dynamic variables are somewhat more highly correlated with child outcomes.
Effect sizes were organized into one of eight different categories related to child
outcomes: language development, intelligence/cognitive

development, social

relationships with peers, adult-child relationships, emotional well-being, academic
achievement/school readiness, task orientation/distractibility,

and "other" outcome

variables. Measures of adult-child relationship had the highest coITelations with
measures of day care quality, followed by emotional well -being, language development ,
and school readiness.

Table 4 summarizes results for these outcome measures .

One of the most noteworthy findings was that the average co1Telation between most
measures of child care quality and child outcomes was approximately .20 to .25. In other
words, on average only about 5% of the variance in child outcomes scores was
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Table 4
Average Correlations Between Measures of Child Care Quality
and Different Types of Child Outcomes
Outcome measure

Ave~age effect size (Pearson r)

Language development

.2l(SD=

Cognitive development

.19 (SD= .15, !! = 34)

Social development

.12 (SD = .22, !! = 59)

Adult-child relationships

.27 (SD= .14, !! = 25)

Emotional well-being

.26 (SD= .25, !! = 24)

Task orientation

. 16 (SD= . 17, !! = 5)

School readines s

.21 (SD= .19, !! = 14)

Other

. 12 (~Q = .08, !! = 3)

.13,n = 40)

accounted for by the quality of the child care program as measured by pre vious research .
On average 95% of the variance in child outcome scores is due to something other than
the quality of the day care center the child attends as measured by previous research.
In terms of quality of study, the difference between good, fair, and poor quality
studies was found to be small. Studies with a rating of "good" had an average effect size
of .16 (SD = .14, n = 73), while "fair" studies had an average effect size of .19 (SD =.21,
n= 112), and "poor" studies had an average effect size of .20 (SD = .20, n = 19). While
there was a considerable difference between "good" and "poor" studies' average effect
sizes, there were only 19 effect sizes from studies judged to be "poor," compared to 73
from studies judged to be "good." Although the low n size for "poor" effect sizes makes
any conclusions based on the difference tentative, it seems there is some evidence that
methodologically poor studies tend to have higher effect sizes than more rigorous studies.
This would make sense in light of the fact that one of the major considerations in rating
studies was the degree to which background factors were statistically controlled; "good"
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effect sizes had much of the variance due to background factors removed, and should
therefore be smaller than "poor" effect sizes that contain variance explained for both
background variables and quality of day care.
This explanation of the difference between "good" and "poor" studies highlights a
problem found in many studies included in the meta-analysis. As noted by Love et al.
(1996), a significant number of studies failed to control appropriately for background
variables.

Classes often tend to have students from similar backgrounds; socioeconomic

variables in particular can have a large impact on child development measures. Without
some method of controlling for the influence of these background variables, whether by
research design or by statistical procedures , it is difficult to judge how much of the
variance in developmental outcome scores is due to the quality of child care, and how
much is due to socioeconomic (and other) factors. This would be of even greater concern
when considering that child care centers with fewer financial resources would seem more
likely to be of lower quality, and it seems logical that child care programs with fewer
resources are more likely to be attended by children from lower socioeconomic
backgrounds . Controlling for these background variables, then, is very important, and the
fact that a significant number of studies failed to make these controls is a cause of
concern (see Love et al. [ 1996] for a further discussion of the problems in the child care
literature due to failure to control for background variables .

Conclusions of the Meta-Analysis

Results of the meta-analysis indicated that the magnitude of the relationship
between child care quality and child outcomes is not large. Child care quality, as it has
been measured by previous research, accounts for approximately 5% of the variance in
child outcome scores. While dynamic child care quality variables tend to have higher
effect sizes than structural child care quality variables, this finding by itself is not useful
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in determining whether the influence of structural variables on child outcomes is limited
to facilitating the relationship between dynamic variables and child outcomes.
Another major finding of the meta-analysis was that little direct research has been
done regarding the question of whether structural variables serve only to facilitate
dynamic variables . Of all the studies listed in Table 2, only three studies, reported in four
articles (Howes, 1983, 1988; Ruopp et al., 1979; Whitebook et al., 1989), addressed the
issue of the relationship between structural and dynamic variables, each concluding that
high structural quality is associated with high dynamic quality . Finding a positive
correlation between structural and dynamic quality falls short of establishing a causal
relationship, and does not address the impact of each on child outcomes . Vlhile many
researchers assert that structural quality variables merely facilitate dynamic quality
vari ables, only three studies have investigated if there is a relationship between structural
variables and dynamic variables . None of the studies directly assess the casual chain so
frequently discussed in the literature (structural variables facilitate dynamic variables, and
dynamic variables alone directly affect child outcomes).
The claim that "structural variables are only important insofar as they facilitate
dynamic variables" is not, at present, based on empirical evidence. While a handful of
studies demonstrate that structural variables are correlated with dynamic variables , this
falls short of establishing the "structural variables only facilitate dynamic variables"
claim for three reasons:
1. Establishing that structural variables influence measures of dynamic quality
does not necessarily also establish that the only influence they contribute to child
outcomes is through this influence on dynamic variables; the influence of structural
variables on child outcomes may not be restricted to their influence on dynamic variables.
While some studies have been successful in demonstrating that structural quality affects
dynamic quality, it does not follow that structural quality has no direct effect on child
outcomes .
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2. If more favorable structural variables do, in fact, increase the level of
interaction between caregivers and children, it cannot be automatically assumed that this
will be beneficial for the child. Merely improving structural variables will not give a
caregiver skills that he or she did not possess prior to the improvement in interacting with
children. If a caregiver interacts with a child in a negative fashion, increasing the level of
interaction may have a negative, rather than a positive, effect on the child.
3. Until the relative influences of structural and dynamic variables on child
outcome variables are directly assessed, there is no way of knowing for certain whether
improving structural variables to "facilitate" dynamic variables has any impact on the
child whatsoever. Investigating the effect of structural variables on teacher behaviors is
useful for some research questions, but the most important consideration is the impact on
the children being cared for; therefore, future studies should examine this question in
terms of impact on child outcome scores.

Conclusions from Previous Research

While a discussion of the research on the general relationship between child care
quality and child outcomes is necessary to provide background, the central concern of the
study is the relative contribution of structural versus dynamic child care quality variables
to measures of child outcomes . A large number of studies have investigated the broad
field of child care. A relatively small subset of these studies has investigated the
relationship between quality of child care and child developmental outcomes, and an even
smaller subset of these studies has focused on center care (rather than relative care or
family home care, for example). The studies in this subset that have focused on the
relationship between child outcomes and measures of day care quality have sometimes
examined individual variables and sometimes groups of variables.
The review of previous reviews of the literature indicate there is a consensus that
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quality of child care has a strong impact on child outcomes, and that structural child care
quality has no direct impact on child outcomes, but is only influential insofar as it
facilitates measures of dynamic quality (often referred to as process variables). The only
exception among reviews of the literature in this regard was Dunn (1993), who concluded
that the influence of adult-child ratio and class size on child outcomes had been
"overestimated" by previous researchers. A strong consensus on the importance of child
care quality exists, but Dunn has not been alone in questioning whether the magnitude of
this influence is as great as it is believed to be .
Clarke-Stewart (1987) , in a brief summary of the five research articles contained
in the book Quality in Child Care : What Does Research Tell Us?, found that the effect of
child care quality in these five research articles was "underwhelming" (p. 114). While no
systematic analysis was unde1iaken in the article where these views were expressed,
Clarke-Stewart noted that many correlations reported in the extant studies were small,
and that the findings of many studies were more ambiguous than was generally
recognized in the field . While this article did not address the relationship between quality
and outcomes specifically, it did highlight the fact that findings in research regarding the
relationship between child care quality and outcomes have been at times inconsistent.
A recent article, reporting a study not included in any of the above reviews, cast
some doubt on previous reviewers' general conclusions about the relationship between
child care quality and child outcomes . In the Child and Adolescent Behavior Letter,
Scarr (1997) expressed the view that child care quality really does not matter. Citing a
recent $88 million longitudinal research study done by the National Institute of Child
Health and Human Development (NICHD), Scarr indicated that the quality of child care
has no impact on child outcomes:
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
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extent make up for poor parenting. (p. 6)
Scarr went on to indicate that the small differences between children in high- and lowquality child care disappear by the time children are of school age.
Although Scarr used the results of the NICHD study to argue that child care
quality has no effect on child outcomes, the report released by the NICHD (NICHD,
1998) conflicts somewhat with these claims. Using a sample of 1,363 children, 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, the NICHD longitudinal study
investigated, among other things, the relationship between child care quality and child
outcomes . Quality of child care was consistently found to be statistically significantly
related to the number of problem behaviors, level of cognitive development, and language
development of subjects, although the magnitude of these relationships was not found to
be large . The report concluded that "early child car e experiences for children do matter"
(p. 1), a statement somewhat at odds with Scarr's assertion that quality of a child care

program has a negligible effect on child outcomes.
While neither ScaiT, nor the NICHD report , addressed the hypothesis that
"structural quality variables facilitate dynamic quality variables," this recent evidence is
relevant to the discussion of the relationship between structural and dynamic variables . If
Scarr is correct , then the relative impact of structural and dynamic variables is a moot
point, because neither really makes much of an impact.
The meta-analysis of primary research studies confirms that there is a relationship
between quality of child care and child outcomes, although the influence of quality as
measured by child care researchers on outcomes is not large. However, no studies have
been done that directly investigated whether structural child care merely facilitates child
outcomes, and has no direct influence on child outcomes.
Intuitively, there is much to support the notion that "structural variables facilitate
dynamic ones"; the idea, for example, that more favorable adult-child ratios in classrooms
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positively influence adult-child relations seems logical. However, the field has failed to
address this assertion empirically. While it is true that some studies have examined
correlations between structural variables and teacher behaviors, no one has examined the
relative influence on child outcomes of structural versus quality variables. Suppose a
study finds that adults in child care classrooms have more verbal interactions . Before we
can conclude that "structural variables facilitate dynamic variables," there are at least
two assumptions that need to be empirically tested: first, that the increase in interactions
is of a positive nature (after all, it may be that fewer students merely allows a child care
provider to scold each individual child more often), and second , that the increase in
interactions has resulted in an increase in child outcome scores.
The first of these assumptions in particular has gone unexamined . It is optimistic,
perhaps unduly so, to assum e that a chang e in structural variables necessarily leads to a
positive increase in dynamic variables, because these dynamic variables are inseparably
connected to characteristics and skills that the child care provider has. While it would be
comforting to assume that every child care provider possesses both the skills for dealing
with young children and the temperament such work requires, it is highly unlikely that
this is the case . If indeed there are providers who lack skills and temperament that would
enable them to be effective child care providers, it does not make sense to believe
structuring classes so that there are more opportunities for interaction will automatically
increase their skills or improve their temperament.
The assumption that increasing the number of interactions between child care
providers and children always leads to an increased number of positive interactions also
implies that unfavorable structural variables negate the superb skills and ideal
temperament that many child care providers possess; it may be that their assets serve to
nullify the negative consequences of unfavorable structurai variables . In short, the idea
that teacher-child interaction is so dependant on these structural variables may not be at
all justified. That it is influential is likely; anyone who has been employed in watching
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young children would probably agree that it is better to watch fewer than greater
numbers, and many overburdened child care providers likely feel they could be more
effective with fewer children in their care . However, poor quality as measured by
structural variables does not automatically make for poor child care providers, and the
field seems to have overlooked the fact that good quality as measured by structural
variables does not automatically make for good child care providers. Improving adultchild ratios and class sizes will not magically give providers skills they did not have
before, and it will not automatically improve their interactions with children if a
caregiver's interaction style is independent of class size, which is likely the case in some
instances.

Nowhere in the existing literature on child care quality and outcomes has this

concern been addressed.
The second assumption has gone unexamined as well; some of the above
examples illustrate how even if structural variables influence dynamic ones, in terms of
child outcomes there may not be an effect, and even if there is, it is not necessarily
positive. If a child care provider by nature relates to children in a negative and
demeaning way, presenting more opportunities for this provider to interact with children
may not be a positive thing. It would be comforting to think that this would not be a
concern in child care, but to automatically assume it is not is naive in the extreme.
In short, much research has been done, and the groundwork has been laid for

many improvements in child care. Many useful ideas have been proposed and explored.
But for all the times it is repeated in the literature, the assertion that structural variables
facilitate dynamic variables, which in tum leads to better child outcomes, has not been
adequately researched . The purpose of this study is to examine the relationship between
structural and dynamic variables in child care program in a way that allows us to contrast
their influence on the variable that matters most, the outcome for the child. In the next
section the methodology for examining the relationship between structural child care
variables, dynamic child care variables, and child outcomes will be explained in detail.
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METHODS

The purpose of this study was to empirically test the assertion that is made
repeatedly in the child care literature that structural child care has no direct effect on child
outcomes, but instead serves to "facilitate" dynamic child care quality. As has been
demonstrated, although many researchers state that this is the case, there is currently no
empirical evidence that confirms this assertion .
One way of looking at the comparative influence of structural and dynamic
variables is to use statistical procedures that control for variance contributed by
background variables, and identify variance contributed by the factors of interest.
Multiple regression can be used in this way . Variables can be entered into the multiple
regression equation in blocks , and the relative influence of each block can be assessed in
terms of the change in r squared .
This method can be used to assess the relative contributions of structural and
dynamic variables only if a data set exists that contains information on the background
variables that would need to be controlled, as well as on structural variables, dynamic
variables, and child outcomes . The absence of any of these components might lead to a
misleading picture of the contribution in terms of variance . For the results to be
meaningful, the data set would need to be fairly large, and include child care programs
with many varying degrees of quality.

The European Child Care and Education Study

Fortunately, such a data set exists. The European Child Care and Education Study
(ECCE), as described in the Final Report of the European Child Care and Education
Study (Krumm et al., 1997) involved 1,246 children in child care programs in Germany ,
Portugal, and Spain . One hundred three early child care programs from Germany, 88
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from Portugal, and 80 from Spain were included in the study. In each country, centers
were selected from both urban and rural areas, equal numbers of private and public
centers were included, and centers of varying levels of quality were included.

Measures of Child Care Quality Used in the ECCE Study

Information on the quality of the child care program in each country was collected
via interviews with center directors, main teachers, and classroom aides, as well as with
well established measures of quality such as the Early Childhood Rating Scale (ECERS;
Hanns and Clifford, 1980), the Caregiver Interaction Scale (CIS; Arnett, 1989), and the
Observation Scheme for Activities in Preschools (OAP; Palacios & Lera, 1989). The
interviews were designed to collect information regarding class ratios and sizes,
schedules, and center background information as well as level of education for caregivers ,
and attitudes toward learning and development.
The ECERS and CIS are instruments that are commonly used in the field of child
care. The ECERS is designed to measure overall dynamic quality of a program, and has
3 7 items across seven categories: social development, adult needs, creative activities, fine
and gross motor activities, language reasoning-experience,

personal care routines, and

furnishings and display of children. Each of the items is rated on a 7-point scale from

inadequate (1) to excellent (7). The scores from these scaled items are added together to
produce an overall score. The ECERS overall score would not be useful in settling the
question of whether or not structural variables facilitate dynamic variables, in that it
reflects contributions from both, and also contains information not relevant to child care
quality as conceptualized in this study. However, the ECERS does contain items that
measure both structural and dynamic quality, and these items were used in the analysis.
The CIS specifically targets teacher-child interactions, a dynamic variable, and
has 26 items rated for frequency of occurrence on a 4-point scale from not at all (1) to
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very much (4). The CIS yields four subscale scores: positive interaction, punitiveness ,
permissiveness, and detachment. Examples of the items include "speaks warmly to
children" and "finds fault easily with children."
The OAP has been used less widely in the literature, but contains some related
measures of dynamic variables. It is an observational instrument utilizing time sampling
that describes the kind of activities going on in the classroom (current activity of the
teacher, type of activity currently occurring in the classroom, relationship of the teacher
to a target child, academic objective of the activity).

There are three dimensions to the

OAP: a teacher, child, and activity dimension . The OAP also provides information about
physical settings , a structural variable, and teacher-child interactions , a dynamic variable .
Additional child care quality infonnation was collected in the study using
interviews with teachers, child care center directors, and aides. These interviews provide
additional infonnation about structural variables (adult-child ratios, group size, training
of caregiver, caregiver experience).

Child Outcome Measures Used in the ECCE Study

Child outcome information was collected for achievement, social, and language
outcomes. The Vineland Adaptive Behavior Scale (V ABS; Sparrow, Balla, & Cicchetti,
1984) was designed to measure mastery of daily living skills and independence displayed
by the children, as rated by teachers and parents. The V ABS was administered in
semistructured interview and questionnaire form to teachers and parents in the ECCE
study. The V ABS measures four adaptive behavior domains: communication, daily
living skills, socialization, and motor skills. Scores are given for each of the four
domains, and a composite score is also calculated, each with a mean of 100 and a
standard deviation of 15. A revised version of the Social Competence Scale (Kohn &
Rossman, 1972) was used as an indicator of social competence, and renamed the Scale of
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Social Competence (SSC; Krumm et al., 1997). This scale is designed to measure
children's social competence with peers and teachers, and like the previous measures,
scores are derived from rating by teachers and parents. Scores of the Peabody Picture
Vocabulary Test (PPVT; Dunn & Dunn, 1981) were also collected, but due to difficulties
in translation of items across the participating countries (as noted in Krumm et al., 1997),
these scores were not used in the present study.

Background Information Collected in the ECCE Study

Information was also collected about the family background of the children. A
Questionnaire for the Family was developed that assessed household composition, the
occupational status of the parents, socioeconomic status, and availability ofresources to
the family. Measures of the mother's developmental expectations and "guiding adult" and
"facilitating adult" educational attitudes was collected through parent interviews and
controlled for in the ECCE study. The same was true of such variables as number of
siblings in the household, educational level of mother, and number of rooms per person in
the house. Data were collected for each child using the Home Observation for
Measurement of Environment (HOME; Caldwell & Bradley, 1984, Rossbacjk, 1993).
The HOME consists of 55 items, and was designed to measure the level of educational
stimulation in the home. An Activities Questionnaire (ACT; Krumm, HundermarkMayser, & Rossbach, 1997 ) was also used that measured the frequency of occurrence of
19 activities in the home, including motor activities, cognitive-oriented activities, social
activities, and parent-related activities. In other words, an abundance of information on
child background variables was collected, such that relevant child background variables
could be controlled for in a multiple regression.
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Methods Used in the Present Study

The purpose of the present study here was to identify the relative contributions of
structural and dynamic child care quality variables to the variance in child outcome
scores. To this end, information on child care quality as derived from child care workers'
interviews, the ECERS, the CIS, and the OAP was used to predict child outcomes in
multiple regression procedures. Measures of structural quality (adult-child ratio, number
of children per classroom, etc.) and dynamic variables (child-teacher interactions) were
derived so that the relative contributions of these variables could be examined . Child
development variables, as measured by the V ABS and the SSC (with ratings derived
from parents and teachers) were used as dependent measures. Family background
variables, as measured through interviews, the HOME, and the ACT were statistically
controlled for in the multiple regression, as well as age and sex of the child. For each
dependent variable, once the multiple regression equation was constructed, the relative
contribution of both structural and dynamic variables in terms of change in R-squared
values was analyzed and contrasted.

If measures of structural quality are really only influential because they facilitate
dynamic quality , then three predictions can be made about the relations among measures
of structural quality, dynamic quality, and child outcomes :
1. First, there is a positive correlation between structural child care quality and

the developmental outcomes of participating children. The same should be true of
measures of dynamic child care quality and child outcomes.
2. The second prediction is that there is a positive correlation between structural

variables and dynamic variables. In other words, if structural variables truly facilitate
dynamic variables, then as structural quality increases, dynamic quality will increase as
we ll.
3. Third, if structural quality variables are only influential as they facilitate

35
dynamic variables, in a multiple regression equation predicting child outcomes the Rsquared explained by structural variables should decrease when the influence of dynamic
variables is accounted for. Through the use of multiple regression, the contribution of
each type of child care quality to child outcomes can be identified. In addition, the
contribution of each type of child care quality can be estimated after eliminating the
influence of the other. In other words, the impact of structural quality on the variance in
child outcome scores can be calculated after removing all influence due to dynamic
quality. The resulting variance will be free from the influence of dynamic quality , and
will provide an estimate of the influence of structural quality alone . If structural quality
is truly influential only because it influences dynamic quality , then the variance
contributed by structural variables should be minimal if the variance due to dynamic
variables is removed first. If , on the other hand, structural variables still contribute
substantially to the variance in child outcomes after the shared variance is removed , this
would indicate that structural child care quality makes a unique contribution to child
developmental outcomes . In addition, the variance attributed to dynamic child care
quality should remain the same once the variance due to structural child care quality is
removed. According to the prevailing belief, the only influence of structural quality is
through dynamic quality; therefore, removing the unique influence of structural quality
should have no effect on the variance attributed to dynamic quality.
While a few studies have investigated the relationship between structural and
dynamic variables (e.g., Howes , 1983, 1988; Ruopp et al., 1979; Whitebook et al., 1989),
no study to date has compared them directly in terms of contributed "variance explained"
to child outcome variables. The present study will use multiple regression statistical
procedures as explained above to test the hypothesis that "structural variables are only
influential as they facilitate dynamic variables ."

36
RESULTS AND DISCUSSION

The purpose of this study was to examine the relationships among structural and
dynamic child care quality and the development of participating children. Specifically,
the study was designed to test the oft-stated position that structural measures of day care
quality are only important (i.e., positively correlated with child outcomes) because they
facilitate positive changes in dynamic measures of child care quality, which in turn are
what really enhances children's developmental outcomes

Possible Models of the Relationship Between Structural Quality,
Dynamic Quality, and Child Outcomes

In theory, there are three different models that could represent the relationship
among structural child care quality variables, dynamic child care quality variables, and
child outcomes:
Model 1: Structural variables influence dynamic variables, which then influence
child outcomes. In this model, structural variables have no direct effect on child
outcomes.
Model 2. Dynamic variables influence structural variables, which then influence
child outcomes. In this model, dynamic variables have no direct effect on child
outcomes.
Model 3: Structural and dynamic variables both make unique contributions to
child outcomes. Though they may be correlated with each other, they each have a unique
direct influence on child outcomes.
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Of the three proposed models, only Models 1 and 3 are really plausible. It is
difficult to imagine a situation, for example, where a caregivers' quality of interaction
with students could affect the amount of available physical space or the adult:child ratio
in the classroom. As noted previously, it is widely believed that structural variables are
only influential in that they affect dynamic variables, which in tum affect child outcomes
(model #1 above). The purpose of this study was to examine that oft-stated position by
empirically testing whether Model 1 or Model 3 best describes the relationship among
structural child care variables, dynamic child care variables, and child outcomes.

Model Most Consistent with the Data

In the preceding section, three predictions were identified that would be true if
Model 1 is correct (i.e., if structural child care quality variables truly have no influence on
child outcomes other than through facilitating dynamic child care variables).
If all of these predictions are true, then Model 1 is likely the best representation of

the relationship between structural quality, dynamic quality, and child outcomes. If any
one of the predictions is not true, Model 1 is not a plausible representation of the
relationship among measures of structural and dynamic child care quality and child
outcomes, and Model 3 becomes the more likely explanation. In Model 1, the three
predictions were: first, there should be a positive correlation between structural child care
quality and the developmental outcomes of participating children. The same should be
true of measures of dynamic child care quality and child outcomes; second, there should
be a positive correlation between measures of structural and dynamic child care quality;
and third, the variance that structural child care quality variables contribute to child

38
outcomes should decrease significantly or disappear when the variance associated with
dynamic child care quality variables is first removed. However , the variance contributed
by dynamic child care quality variables should be unaffected when the variance
contributed by structural variables is first removed .
The results of data analyses to test each of these predictions using the ECCE data
set are presented next.

Prediction #1

The first prediction was that measures of structural and dynamic child care quality
should be positively co1Telated with child outcomes. In the present study , 20 structural
day care quality variables and 10 dynamic day care quality variables were identified, and
four measures of childrens' developmental outcomes were used. Correlations between
the 20 structural day care quality measures and the four measures of developmental
outcomes for participating children were computed, both for individual structural
variables and for structural variables as a group, to test this first hypothesis. Correlations
were similarly computed between the 12 dynamic variables in this data set and the four
outcome variables, both for individual variables and for dynamic variables as a group .
Table 5 lists the correlations between the two types of quality variables and the outcome
scores for four different measures of children's development: the SSC for parents, the
SSC for teachers, the V ABS for parents, and the V ABS for teachers.
Although there were a few negative correlations between individual measures of
child care quality and children's outcome scores (11 of the 120 pairwise correlations were
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Table 5
Correlations Between Child Outcomes and Structural and Dynamic Variables
Structural and dynamic variables
Structural characteristics - Multiple
variables

R for all

Parent
SSC

Parent
VABS

Teacher
SSC

Teacher
VABS

.20

.25

.24

.23

Correlations for the individual structural variables
1.

Square meters per child

.05

.02

.05

-.01

2.

General schooling of teacher

.04

-.07*

.14**

.09**

3.

Mean number children per teacher

-.00

-.12**

.14**

.11 **

4.

Mean availability of places to play

.13**

.12**

.06*

.08*

5.

Understanding of language

.04

.07*

.03

.08**

6.

Perceptual/fine motor skills

.01

.06

.06*

.04

7.

Space for gross motor activity

.08**

.16**

-.01

-.01

8.

Furniture for playing

.05

.05

.02

.04

9.

Space for active play

-.02

-.02

.06

.03

10.

Equipment for active play (1)

.05

.02

.02

.03

11.

Equipment for active play (2)

.06

.05

.05

.07

12.

Educational level of director

.08*

.05

.02**

.13**

13.

Director's degree of final examination

.08*

.04

.12**

.13**

14.

How many children in center

.03

-.02

-.01

-.01

15.

Number of rooms in center

.11**

.10**

-.0 0

-.03

16.

Educational level of teacher

.07*

.06

.11 **

.14**

17.

Total professional experience of director

-.01

-.01

-.04

-.04

18.

Professional experience as director

-.01

.05

-.07*

-.06*

19.

Teacher years of schoo ling and training

.0 1

-.02

.14**

.09*

(table continues)
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Children per preschool class

.01

.02

-.02

-.02

Dynamic Characteristics - Multiple R for all
variables

.13

.12

.16

.16

20.

Correlations for individual dynamic variables
1.

Informal use of language

.01

.06

.05

.11 **

2.

CIS- Involvement scale

.01

-.02

.10**

.11 **

3.

Tone of teacher

-.02

.00

.02

.10**

4.

OAP- Interaction scale

-.04

.04

-.09**

-.09**

5.

OAP- Relationship scale

.11 **

.05

.07

.01

6.

CIS- Acceptance scale

-.04

.02

-.00

.06*

7.

CIS- Sensitivity scale

.02

.03

.07*

.11 **

8.

Quality of teacher talk

-.02

.05

-.01

.03

9.

Supervision of active play

-.06

-.04

.04

.03

10.

CIS total

-.00

.02

.05

.11 *

* = significant at the .05 level
** = significant at the .01 level
< -.02) the majority of individual correlations are positive for both structural and
dynamic child care variables. In addition , the multiple Rs between various measures of
child development and the 20 measures of structural quality or the 10 measures of
dynamic quality ranged from .20 to .25 and .12 to .16, respectively. Thus, the evidence
supports the condition that measures of structural and dynamic child care quality are
positively correlated with various measures of developmental outcomes for participating
children.
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Prediction 2

The second prediction was that structural and dynamic child care quality would be
positively correlated. To test whether the data are consistent with this second prediction,
zero-order Pearson r correlations were computed between the individual structural child
care quality variables and each of the dynamic child care quality variables. Given that the
ECCE data set contained 20 measures of structural child care quality and 10 measures of
dynamic child care quality, 200 correlations (20 multiplied by 10) are included in this
correlation matrix shown in Table 6. Of these 20 correlations, 172 (86%) were positive,
indicating a relationship where as structural quality improved, dynamic quality also
improved.

In addition, 107 of the 200 correlations (54%) were statistically significant at

the .05 level, indicating that the relationships between a majority of these variables were
greater than would be expected under the null hypothesis. The average zero-order
correlation between structural and quality variables, however, was low, at r = .07. The
magnitude of positive correlations ranged from a low of .00 (the correlation between total
number of years of experience a day care center director had and several of the structural
day care quality measures) to a high of .40 (equipment for active play and supervision of
active play).
The data clearly support the hypothesis that structural and dynamic measures of
day care quality are positively correlated. This is what would be expected if the
"structural variables merely facilitate dynamic variables" hypothesis is conect.
However, demonstrating that structural variables are positively correlated with child
outcomes and that there is a positive relationship between structural and dynamic child
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Table 6
Correlations Between Structural and D):'.!!amicMeasures
In for.
use
of
Jang.

Qua lit
y
teacher
talking

Super.
active
play

CIS Accept

C ISlnvolv .

CISSens .

OAPInter.

OAP Relat.

.13*

.12*

.IO*

.03

.09

.I l *

. I 5*

-.02

.02

.04

.06

.07*

-.0 1

-.01

-.01

.04

.06*

-.06

. 12*

Adult/child ratio

.08*

.08*

.16*

-.12

..03

. 15

-.02

.03

.14*

-.03

Number children I class

.07*

.09*

.02

-. 10•

.02

.12

.0 1

.02

.09*

-.22*

Availability

places play

.. 10•

.08*

.05

.07

-.03

.08

. 118

.09

.03

. I I*

Unders tandi ng language

.38*

.38*

.50*

.20*

.03

.24*

.29"

.43*

.04

.05

Percept ual/Fine mot.or

.35*

.3 1*

.39*

.02

.1o·

.21 •

.23*

.41 *

.03

.03

Space for gross motor

.20'

. 18'

.31'

.05

. 13"

. 14'

.17'

.2 1•

.05

. I 6*

Furn iture for playing

.13*

.05

.04

.26*

.13*

.06

.17*

. 13*

.03

.07

Space for active play

.04

-.0-1

.09*

.21 •

.24*

.03

.05

.03

.07*

.04

Equipme nt ac tive play

.04

-.05

. 11•

.20•

.38*

.01

. 11•

.02

-.08*

.16*

.08*

.02

.07

.30*

.40*

.08*

.04

.06

-.11 •

.12*

Director education level

. 13

.01

.os•

.09*

.09*

.03

.13*

.16*

-.06*

-.22*

Director's degree of final

.12•

.00

.07*

.08*

. 11•

.0 1

. 13*

.15*

-.04

-.23*

Number rooms in center

. 14*

.07

. 19*

. 10*

.06

.10•

12•

.14*

.0 1

. 17

Teacher ed ucat ion level

. 12•

.02

.06

.06

.07*

.02

.12•

.16 *

-.03

-.23

Director tota l

-.03

-.05

-.12•

.05

-.05

.00

.0 1

-06

-. 12*

. 16*

-.20*

-.19*

-.09"

-.04

.02

-. 17*

-.1 9*

-.17*

. II*

-.06*

..07*

.06*

.03

.00

-.03

.01

.01

.1 1*

-. 12*

-.04

.0 1

.09*

. 16

- 04

.02

-.04

-.01

.07*

-.12*

-.06

Quality variable

C IS
total

Tone

Square meters per child

.14*

Education of teacher

act ivity

(a)
Equipment active play
(b)

exam .

prof essio nal experience
Prof. experience as
director only
C hil dren per preschool
class
Teac her yea rs of
schooling and train.

•

sign ificant at .05 level or less
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care quality variables does not provide definitive evidence that strnctural variables only
influence child outcomes through facilitating dynamic variables.

A positive relationship

between the two types of child care variables does not preclude the possibility that
strnctural variables have an influenc~ on child outcomes in their own right. To determine
the unique contribution of measures of strnctural and dynamic day care quality to
children's developmental outcomes, a series of multiple regression equations were
computed, with sets of variables being entered in different orders. The results of these
analyses are described next.

Prediction 3

The third prediction was that strnctural quality should account for little or no
variance in child outcome when the variance contributed by dynamic variables is first
removed, but not vice versa. Four different measures of children's developmental
outcomes were collected for the 1,246 participants in the ECCE study. These included
the V ABS, completed by a parent and a teacher for each child, and the SSC, also
completed by a parent and a teacher for each child. As a part of analyzing the relative
contributions of strnctural and dynamic measures of child care quality, it is important to
account for other variables that may impact children's development (Krumm et al., 1997).
These include child characteristics (age and sex), child care quality in the family, and
contextual conditions of the family . Therefore, the influence of these variables was
statistically removed before investigating the relationship between child care quality and
child outcomes.
As part of the original analyses for the ECCE study (Krumm et al., 1997),
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multiple regression analyses were used to remove the influence of child and family
background variables before any analysis was done of the influence of child care quality
variables on child outcomes. To this end, variables were entered into the multiple
regression in groups called blocks. y.rhen one block of variables is entered into the
multiple regression equation, the contribution of this first block of variables to the
dependent variable is removed, and any variables subsequently added to the regression
equation will be free of the influence of the variables in the first block. In other words ,
although variables entered into the equation subsequently may have "shared" variance
with variables entered in the first block, this "shared" variance is also removed, such that
the contribution of subsequent variables is independent of the influence of va1iables
entered into the first block. In the present study , this procedure was used in controlling
for the variance due to background variables, such that when variables related to the
quality of child care were entered into the regression equation, the results would be
independent of any influence from these background variables .
The first block entered into the multiple regression equation for the present study
was child variables (i.e., age and gender) that might have an influence on child outcomes.
Once the age and gender variables were entered into the equation, all subsequent
variables entered into the equation are "free" from the influence of age or gender.
The second block of variables entered into the regression equation contained
family background variables. Specifically, the developmental expectations of the mother,
the attitudes of the mother toward adults as guides and facilitators in children's
development, the number of siblings in the household, the educational level of the
mother, the number of rooms per person in the household, the HOME total score
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(designed to measure the amount of educational stimulation in the home), and the ACT
total score (designed to measure the frequency of activities that are influential on child
development in the home) were entered into this block of the regression equation. Thus,
the first two blocks entered into the multiple regression equations for both the ECCE
study and the present study accounted for variables other than child care quality that may
impact child development.
These first two blocks of variables entered into the multiple regression equation
were identical for both the ECCE study (Krumm et al., 1997) and the present study.
However, for all subsequent blocks of variables entered into the regression equations, the
two studies differed. While the ECCE study collapsed all child care quality variables into
a single category, the present study separated child care variables into two groups,
structural and dynamic variables.
For each of the four outcome measures used in the present study (parent SSC,
teacher SSC, parent V ABS, and teacher V ABS), two separate multiple regression
equations were constructed, one entering the block with structural variables into the
equation before dynamic variables, and one entering the block with dynamic variables
into the equation before structural variables. This procedure allows an assessment of the
contribution structural variables make to the variance in outcome scores after accounting
for the variance due to dynamic variables, and an assessment of the contribution dynamic
variables make to the variance in outcome scores after accounting for the variance due to
structural variables.
Each of the blocks that were entered into the multiple regression equation is
discussed in detail in the sections that follow.
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Zero-Order Correlations with Child Outcomes
of Variables Used in Multiple
Regression Analyses
Before reporting the results of the multiple regression analyses, it is important to
examine the zero-order pairwise correlations and multiple correlations with child
outcomes for each of the variables and groups of variables in the various blocks. In this
way outliers, incorrectly coded infonnation, and other unexpected findings can be
identified and resolved before the multiple regression analyses are done.
Child characteristics. The first block entered into the multiple regression
equation for both the ECCE study and the present study contained the variables for child
age and sex. Child age in months was recorded at the time of the outcome testing (the
mean age at testing was 4.7 years, with a standard deviation of .30 years). As can be seen
in Table 7, correlations between child outcome and age and sex ranged from .01 to .21,
with multiple Rs for the entire block ranging from .10 to .25.
Family characteristics . The second block entered into the multiple regression
equations for both the ECCE and the present study contained variables related to the
home atmosphere and other characteristics of the family. These variables were the
educational beliefs of parents (developmental expectations of the mother, and the
mother's attitude toward and expectations about education), the structural quality of the
home environment (number of siblings in the household, educational level of the mother,
and number of rooms per person in the home, and the quality of child care in the home
(total scores on the ACT and the HOME) . As can be seen in Table 7, the zero-order
correlations with child outcomes for variables in this block ranged from -.28 to .40 with
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multiple Rs for this block of .25 to .41.
Structural quality variables. Depending on the analysis being done, structural
quality of day care was entered as the third or fourth block of the multiple regression
analysis. Several variables that measured structural quality of a child care program were
also used in the previously reported ECCE analyses (Krumm et al., 1997); specifically ,
child-teacher ratio, educational level of the teacher, and square meters per child.
However , additional measures of structural quality were collected via interviews
and observations that were not included in those previous analyses.

Some of these

additional variables were incorporated into the structural quality block for the multiple
regression equations in the present study. These variables included : (a) total number of
children in the child care center; (b) availability of various materials (places to play,
materials for learning to understand language, material for development of perceptual/fine
motor skills, equipment for development of gross motor skills, furniture for play,
equipment for active play); (c) physical space variables (space for active play, availability
of space for gross motor activities, number of rooms available to the class, number of
classes or groups in the center); (d) educational level and experience of center director
(level of education, degree of final exam, total number of years experience as a
center director); (e) number of children per preschool class; and (f) number of years of
schooling and training for teachers.
As previously reported in Table 5, correlations with child outcomes for these
variables ranged from -.07 to .16 with multiple Rs with child outcomes of .20 to
.25.
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Table 7
Correlations Between Child Outcomes and Child, Family, Structural, and
Dynamic Characteristics

P-SSC

T-SSC

All block variables

.10

.17

.21

.25

Age (Mean= 4.7,
SD= .30)

SSC-CBI

.01

.07*

.10*

.21 **

Sex

FAMILY

.10*

.17**

.18**

.15**

All block variables

.36

.25

.41

.29

HOME score

HOME

.30**

.21 **

.31 **

.23**

ACT score

ACT

.31 **

.12**

.40**

.14**

Developmental
expectations of
mother

MOTHER

-.23**

-.12**

-.28**

-.09**

Mother's guiding
adult attitude

MOTHER

-.14**

-.10**

-.07*

-.14**

Mother's facilitating
adult attitude

MOTHER

.18**

.03

.17**

.02

Number of sibling in
household

MOTHER

-.01

-.01

-.06*

-.03

Educational level of
mother

MOTHER

.18**

.20**

.08**

.24**

Number
rooms /person

MOTHER

.06*

.06*

.05

.11**

Characteristics
Child characteristics

Family characteristics

Source

P-VABS

T-VABS

* = statistically significant at the .05 level
** = statistically significant at the .01 level

Dynamic quality variables. Much information about measures of dynamic day
care quality was collected during the course of the ECCE study, but was not used in their
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analyses (the only one used was CIS total scores; see Kmmm et al., 1997). The dynamic
variables used in the present study included: (a) tone of voice used with children; (b)
teacher level of involvement with children; (c) amount of teacher talking with children;
(d) teacher supervision of play; (e) the CIS total score; (f) the CIS sensitivity subscale; (g)
the CIS acceptance subscale; (h) the CIS involvement subscale; (i) the OAP subscale
relationship of teacher to child subscale; and (j) the OAP teacher involvement subscale .
As previously reported in Table 4, correlations between child outcomes and these
dynamic quality measures ranged from -.09 to .11, with multiple Rs ranging from .12 to
.16.

Change in R Squared for Blocks in the
Mult!Q_leRegression Equations
When the block of stmctural child care quality variables is entered into the
regression equation last, all variance in outcome scores due to child characteristics ,
family background variables, and dynamic child care quality variables should already be
accounted for, and the change in R-squared for this particular block should not reflect any
variance from these sources . The same can be said for the block of dynamic variables
when that block is entered into the equation last; all variance due to child characteristics,
family background , and stmctural quality should already be accounted for.
Table 8 shows how much additional variance in various measures of children's
developmental outcomes is accounted for when each block is entered into the multiple
regression equation. Each cell of the table shows change in R-squared, which is the
additional percent of variance accounted for by that block of variables for each outcome
variable.
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Table 8
SteQwise Changes in R-Sguared in Child Outcomes for Blocks of Variables

Outcome measure

Entered
Entered
first:
second:
· Family
Child

Entered third:
Dynamic

Entered
fourth:
Structural

Total

Parents SSC

.01

.13

.01

.02

.16

Teacher SSC

.03

.06

.02

.04

.16

Parents V ABS

.04

.20

.01

.05

.29

Teacher VABS

.06

.09

.02

.04

.22

Average

.04

.12

.02

.04

.21

Entered
second:
Family

Entered third:
Structural

Entered
fourth:
Dynamic

Total

Outcome measure

Entered
first:
Child

Parent SSC

.01

.13

.02

.01

.16

Teacher SSC

.03

.06

.05

.02

.16

Parent VABS

.04

.20

.05

.01

.29

Teacher V ABS

.06

.20

.05

.02

.22

Average

.04

.12

.04

.02

.21

For each measure of child outcomes, measures of structural day care quality
accounted for more of the variance in outcome scores when the variance due to dynamic
variables was removed than dynamic variables accounted for when the variance due to
structural variables was removed . These data suggest that structural variables not only
continue to influence outcome scores when the variance due to dynamic variables is
removed, they also account for a greater percentage of the variance in outcome scores
than dynamic variables do.
Another way to look at the same data is shown in Table 9, which compares R-
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Table 9
R-Squared Change for Structural and Dynamic Variables Before and After
Shared Variance Is Removed
R-squared change of outcomes
with structural variables

R-squared change of outcomes
with dynamic variables

Outcome
measure

Before
controlling for
dynamic

After
controlling for
dynamic

Before
controlling for
structural

After
controlling for
structural

Parent SSC

.02

.02

.01

.01

Teacher SSC

.05

.04

.02

.02

Parent VABS

.05

.05

.01

.01

Teacher VABS

.05

.04

.02

.02

Average

.04

.04

.02

.02

squared change for structural variables before and after the influence of dynamic
variables, and the R-squared change for dynamic variables before and after the
influence attributable to structural variables is removed.
In each case , there is no decrease in the influence of dynamic variables when the
influence of structural variables is removed; as would be expected, it appears that
dynamic variables contribute unique variance to children's developmental outcome
scores, independent of the influence of structural variables. After removing the variance
associated with dynamic variables, the influence of structural variables remained the
same for parent-based measures of child outcomes, and decreased slightly for teacherbased measures of child outcomes. The decrease, however, was small, and structural
variables continued to contribute to the variance in child outcome scores, and, in fact,
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contributed even more than dynamic variables did . In no case can the contribution of
structural variables be said to "disappear" after the variance associated with dynamic
variables is removed; structural variables appear to be more influential than dynamic
variables when other sources of variance are controlled for.
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CONCLUSIONS

Child care researchers have been emphatic in asserting that there is a specific
relationship between types of child care quality and child outcomes. Specifically, it is
widely believed that structural child care quality has no direct impact on child outcomes,
but does "facilitate" dynamic child care quality, such that the extent to which dynamic
child care quality affects child outcomes is heavily influenced by structural variables. For
example, it is typically asserted that variables such as class size and adult-child ratio have
a significant impact on teacher /child interactions, which then directly affect child
outcomes. When the literature is examined, however, it becomes clear that there is no
empirical basis for this belief.
The purpose of this study was to empirically test this widely held belief that
structural child care quality is only positively correlated with child outcomes because it
facilitates dynamic (process) child care quality, which in tum directly affects
developmental outcomes for participating children.

Limitations

To whom can results of this study be generalized? Obviously the degree to which
results can be generalized depends on the subjects included in the sample. The sample
used in the present study included over 1,200 subjects from three countries. The types of
child care these subjects were enrolled in varied considerably, with a wide range of partand full-time programs, programs that served urban and rural populations, public and
private child care programs, and programs in areas that varied in the socioeconomic status
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of residents. Given this variety, results are likely generalizable to a broad spectrum of
child care programs.
Because subjects were children participating in day care in Germany, Portugal, or
Spain, these results may not be generalizable to children participating in day care in other
nations, in that day care services and practices may vary substantially from country to
country . However, given the large size of the sample (1,246 subjects), and the
heterogeneity of the countries involved, the results are likely generalizable to most
settings in Western Europe. Depending on the degree that the nations involved in the
study differ from the United States, results may not be generalizable in the U.S. Based on
the literature review, howe ver, there is no reason to believe that child care programs in
these countries differ much from those in the U.S . Therefore, while it would be
worthwhile to replicate this study, it provides important information regarding the
relationship between structural and dynamic child care quality and child developmental
outcomes . Given the countries involved and the size of the sample, it is doubtful that
results of the study would be different for child care programs in the U.S.
Is it possible that quality in the present study was not measured in a
comprehensive fashion? If quality was measured in a less than comprehensive way, it
could have a large impact on the results of the study. For example, it could be argued that
the finding that structural variables are more influential than dynamic variables is due to
the fact that there were more structural variables included in the multiple regression
equations than dynamic variables. After all, 20 individual variables were included in the
block containing structural variables, whereas 10 individual variables were included in
the block containing dynamic variables .
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However, as long as the dynamic variables included in the study are fairly
comprehensive, it should not matter if more structural variables are included in the
equation. The 10 individual dynamic variables included in that block of the equation
measured a variety of aspects of the .teacher/child relationship, and it is likely, although
admittedly not certain, that the major and essential aspects of the teacher /child
relationship were addressed by the variables included. If we assume that the measured
dynamic variables account for enough of the real variance contributed by dynamic
variables (both measured and unmeasured in the present study), the fact that more
structural variables were included is of no concern . If the "structural variables facilitate
dynamic variables" hypothesis is correct, then dynamic variables should account for most
of the variance in outcome scores regardless of the number of structural variables
included in the equation.
Moreover, an examination of the previous literature indicates that the set of
dynamic day care measures used in this study was far more comprehensive than those
used in any previous study. The number of studies that used different methods of
measuring dynamic child care quality is listed in Table 10. Methods used included
various types of observational checklists developed for the study to measure teacher-child
interactions, the CIS, the Caregiver Observation Form and Scale (COF AS; Fiene. 1984),
the UCLA Early Childhood Observation Inventory (ECOI; Stipek, Daniels, Galuzzo , &
Milburn, 1992), and the Adult Involvement Scale (AIS; Howes & Stewart, 1987). These
last three instruments (COF AS, ECOI, and AIS) were used by a single study only.
Only 15 of the 32 studies included in the meta-analysis reported results for at least
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Table 10

Methods Used to Investigate Dynamic Child Care Quality in the Literature

Study

Observational
measure of
caregiver
engagement/
involvment

Hestenes et al. (1993)

x
x
x
x
x
x

Holloway et al. ( 1988)

x

Howes et al. ( 1986)

x
x
x

Andersen et al. ( 1981)
CQCOST (1995)
File and Kontos (1993)
Dunn et al. (1994)
Field et al. ( 1980)

Howes et al. ( 1990)
Howes et al. ( 1995)

Caregiver
Interaction
Scale (CIS)

x

UCLA
Early
Childhood
Observation
Instrument
(ECO!)

x

Adult
Involvement
Scale

x

x

Kontos et al. (1991)
Love et al. (!996)

x

McCartney et al. ( 1992)

x

Sung-Hee (1994)

x
x

Whitebook et al. (1989)

Caregiver
Observation
Form and
Scale
(COFAS)

one separate measure of dynamic child care quality. Two of the studies included in the
meta-analysis (CQCOST, 1995; Kontos, 1991) used preexisting observational
instruments. As can be seen in Table l 0, only two studies used more than one measure of
dynamic child care quality. Hestenes, Kontos, and Bryan (1993) utilized two
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observational measures of dynamic child care quality as defined in the present study, and
the CQCOST (1995) utilized three measures of dynamic child care quality (the CIS, the
ECOI, and the AIS).
The present study used 10 different measures of dynamic child care quality, which
included all of the variables measured with instruments used in previous research. Given
the number of measures used and the comprehensiveness of measurement of dynamic
quality compared to previous research studies, the present study was more comprehensive
in terms of measuring dynamic child care quality than any study published to date
investigating the relationship between child care quality and child outcomes. While it
may be possible that some of the contribution of dynamic child care quality variables to
child outcomes was not captured with the instruments used to measure dynamic child
care quality in the present study, the comprehensiveness of the present study in terms of
measurement of dynamic child care variables relative to previous studies provides
evidence that dynamic child care quality was measured adequately.
Another possible explanation for the obtained results is that there was not enough
variance in dynamic day care quality measures to adequately assess their contribution to
children's developmental outcomes. Table 11 displays the minimum, maximum, mean
values, and standard deviations for all dynamic measures used in the present study.
As Table 11 indicates, for each measure of dynamic day care quality there was a
substantial amount of variance; in no case do scores appear to cluster tightly around the
mean . Restriction in variance for dynamic day care measures does not appear to be a
plausible explanation for the obtained results.
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Table 11
Indicators of Variance in Dynamic Child Care Quality
Outcome
measure

Minimum
value

Maximum
value

Range

Mean

Standard
deviation

Informal use
of language

1

7

6

4.44

1.37

CISInvol vement

1.5

4.0

2.5

3.3

.55

Tone

1

7

6

4.65

1.16

OAPinteractio n

25

51

26

38 .8

4.15

OAPrelationship

20

40

20

29 .6

3.9

CIS acceptance

1.44

4.0

2.56

3.2

.53

CISsensitivity

1.4

4.0

2.6

2 .78

.58

Quality of
teacher
talking

3

7

4

6.03

.91

Supervision
of active
play

1

7

6

5.71

1.16

CIS total

1.57

3.87

2.3

3.04

.488

A very real possibility is that child care quality has not been operationalized well
enough to answer the kinds of questions studies such as this ask. It is possible that the
measures of child care quality used in studies such as this are not sensitive enough to
adequately capture the essence of "quality" of a child care setting. This is a possible
explanation for the relatively low amount of variance that both structural and dynamic
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child care quality contribute to child outcomes; it may be that measures of quality
employed simply are not picking up some very important aspects of quality of a child
care environment. While it is true that a substantial amount of consensus among child
care researchers exists regarding ho'Y child care quality should be conceptualized, that
does not mean that it is inconceivable that the prevailing conceptualizations are
inadequate in some way.

In addition, while Table 11 presents evidence that a substantial amount of
variance in dynamic child care quality exists in child care centers included in this study, it
may be that all segments of the child care quality spectrum are not equally represented .
For example, child care rese archers in the U .S . assert that child care quality in the U.S . is
low; any representative sample of child care centers in the U.S. will therefore have many
more lower quality centers than higher quality centers. While the variance in quality may
appear substantial, the entire range of quality may not be adequately represented . A
scenario such as this could account for the relatively small amount of variance child care
quality contributed to child outcomes in this study. If a substantial portion of child care
centers included in the study are of lower quality , it should come as no surprise that
quality of care is found to have little impact on child outcomes .

Conclusions Regarding the Relationship Between Measured
Quality and Children's Development

If structural child care quality really has no direct impact on child outcomes, and
merely facilitates dynamic child care quality, it would be possible to empirically
document the following three predictions: (a) there should be a positive correlation
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between both structural and dynamic measures of child care quality and child outcomes;
(b) there should be a positive correlation between structural and dynamic variables; (c)
the variance in outcome scores attributable to structural variables should decrease
substantially, or even disappear, when the variance attributable to dynamic variables is
removed, but the variance attributable to dynamic variables should remain about the same
when the variance attributable to structural variables is first removed .
By using data from a large study of day care conducted in Germany, Portugal, and
Spain (see Krumm et al., 1997), these predictions were empirically tested . The data set,
which included 1,246 children, also includ ed the most frequently cited measures of
structural and dynamic quality of day care, child outcomes, child characteristics , and
family and home atmosphere characteristics in previous research.
The first two predictions were confirmed. The data showed small but positive
correlations between both structural and dynamic measures of day care quality and child
outcomes, and demonstrated that there is a small but positive relationship between
structural and dynamic child care quality . However, the data in this study were clearly
not consistent with the final prediction necessary to confirm the hypothesis that structural
variables are only important because they facilitate dynamic variables . After removing
the variance attributed to dynamic variables, structural variables not only continued to
contribute substantial variance to child outcome scores, but they also contributed more
variance than dynamic variables did even before the variance associated with the
structural variables was removed. In other words, when analyzing each without the
influence of the other, structural quality is more influential than dynamic quality. In
addition , removing the influence of dynamic child care quality did not decrease the
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influence of structural child care quality. While it is true that for teacher-based measures
of child outcomes the variance due to structural child care quality decreased slightly
when the variance due to dynamic child care quality was first removed, the decrease was
small, and no such decrease was found for parent-based measures of child outcomes . The
variance due to structural variables did not "disappear" for any of the child outcome
measures investigated .
The present study indicates that, at least for child outcom es measured in the study
(mastery of daily living skills, independence, social competence with peers , and social
competence with teachers) , structural child care quality has an even greater impact than
dynamic quality after accounting for the variance each contribute s to the other. Structural
child care quality has some influence besides merely "facilitating" dynamic child care
quality .
One explanation for the observed results may be that structural variables establish
conditions where dynamic variables can either positively or negatively affect child
outcomes . For teachers with positive interaction styles, reducing classes sizes and
consequently increasing the number of interactions between the teacher and the child can
be expected to result in better child developmental outcomes. However, if class sizes are
reduced in a classroom where a teacher tends to interact negatively with students, the
increase in interactions between the teacher and the child may not be advantageous for
the child. This would explain why the two types of child care quality seem to make
independent contributions to child outcomes; they may not be as closely related as many
child care researchers believe.
It is also possible that structural variables impact students' developmental
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outcomes in ways that have nothing to do with child-teacher interactions. For example, it
is logical that class sizes affect the way children interact with each other . This effect
might be positive, in the sense that larger class size affords more opportunities for social
interaction with a greater number of other children. Or it may be negative, because
opportunity for a larger number of interactions also increases the opportunity for and
incidence of negative interactions with other children . The point is that a measure of
structural day care qualit y, class size, could easily influence children ' s developmental
outcomes, even though the causal mechanism has nothing to do with the most frequently
cited measure s of dynamic quality of day care , such as the quality of teacher child
interactions . Of course , it could be argued that child-child interactions are actually a
measure of dynamic child care quality . If so, it is a substantially different type of
dynamic variable than has previously been cited in the literature on which the view is
based that structural variables are only important insofar as they facilitate increased
quality related to dynamic variables.
In addition, as has been mentioned previously, it would be a mistake to conclude
that increasing opportunities for caregiver /child interactions for those caregivers who lack
the skills needed to communicate effectively with children, or who tend to exhibit a
negative interaction style with children, will necessarily lead to better caregiver-child
interactions . It would be unreasonable to expect that the behavior of such caregivers will
change simply because structural variables have changed.
Are the relative contributions of structural and dynamic child care quality likely to
be of interest to the practicing child care provider, or are the findings relevant to
academicians only? Can the findings of the present study supply useful information to
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those working in the child care field?
Improving the quality of child care is a concern for many child care providers.
Improvements in quality, however, typically entail additional expenditures of funds.
Because many child care providers must of necessity be frugal with available funds, the
allocation of resources becomes an important issue. Research in child care should be
useful in helping child care providers determine how best to allocate funds. When
improving child care quality is a priority, research should help guide child care providers
in how to allocate funds in ways that allow for the maximum amount of improvement in
child care.
If structural quality is truly influential only as it facilitates dynamic quality, then

child care providers should keep this in mind when allocating funds. For example, if
structural quality merely facilitates dynamic quality, then child care providers may invest
all their resources in improving structural quality, because research indicates that this will
lead to a corresponding increase in dynamic quality. Or if child care providers can figure
out a means of increasing dynamic child care quality independent of structural quality,
they may allocate all resources to improving dynamic child care quality, because in this
scenario structural quality has no direct effect on child outcomes anyway.
The present study indicates that structural and dynamic child care quality each
make independent contributions to child outcomes . In other words, focusing on one at
the expense of the other may not be the best strategy for increasing child care quality .
While it is true that the present study indicates that structural quality variables have a
slightly higher impact on child outcomes than dynamic quality variables, simply focusing
on increasing structural child care quality may not be the best way to allocate funding,
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because the present study indicates that dynamic quality makes an independent
contribution to child outcomes. Simply investing more funds in structural quality may
not lead to the automatic increase in dynamic quality that many child care researchers
have previously asserted would occqr. The findings of the present study, then, can have
consequences for those who provide child care.
The present study indicates that the oft-cited position that measures of structural
day care quality are only influential on children's developmental outcomes insofar as they
facilitate measures of dynamic day care quality cannot be substantiated empirically .
First, the present author was unable to find any studies in the literature that have
empi1ically tested this position. Second, based on a study of 1,246 children for whom the
most oft-cited measures of struch1ral and dynamic day care quality were collected, the
evidence was clear that structural variables in and of themselves are probably a more
important contributor to child outcomes than dynamic variables .

Suggestions for Future Research

More research is needed to determine in what ways structural variables influence
child outcomes besides mediating what has been termed the dynamic quality of the day
care center (e.g., such variables as caregiver /child interactions) . Whether they have a
direct effect, or mediate through other variables that at present have not been investigated,
would be a productive avenue for future research.
In addition, future research could more closely examine the relationships between
background variables, child care quality variables, and child outcomes utilizing advanced
statistical techniques. For example, structural equation modeling could be utilized to
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compare various models of the relationships between the aforementioned variables. The
present study takes a step in this direction, in analyzing the relative impact of structural
and dynamic quality on child outcomes. However, a more comprehensive evaluation of
models incorporating these variables_is possible using procedures such as structural
equation modeling. The present author is unaware of any studies that employ structural
equation modeling in the investigation of models of the relationship between child care
variables , family variables, and child outcomes .
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