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SUMMARY

Researchers, policymatke and the public are increasingly concerned that children in child care
settings mayot be receiving the quality programming needed to foster their developmental well-
being. In the past decade, the early child care an@aludield has gained increased understanding
of the dimensions of quality and ways to measure its facets. Unfortunately, research suggests that
quality in oth child care centers and family child care homes around the country is generally
mediocre an@specially so in settings used by low-income families. Child care research has moved
from asking whether child caredstrimental to children’s development to attempting to understand
how variations in quality of care affect children’s development.

Extensive research in child care and eaniydhood education conducted over the past 20 years
has clearly demonstrated strong, positive relationships between a variety of quality measures and
various dimensions of children’s develagmh and well-being. Across a wide range of settings, from
center-based child care to family child care homes, research shows that higher levels of quality are
associatedvith enhanced social skills, reduced behavior problems, increased cooperation, and
improved language in children. There appear to be no detrimental effects on infants’ attachment
relationships with their mothers kmg as mothers provide adequate attention while their babies are
at home. Longitudinal studies have found some of these benefits--in both the social and cognitive
domains--topersist into the elementary-school years. The dimensions of quality that are most
strongly associated with enhanced child well-being include structural features of the child care
setting (such as lower child-staff ratios and smaller group sizes) and caregiver-child dynamics
(including the caregiver’s sensitivity and responsiveness in interactions with children). Although
thedynamics of the caregiver-child relationship are the heart of quality, structural features of child
care provide the foundation for higher-quality dynamics, justifying the increased costs that smaller
ratios and group sizes entail.

The research base for these findings includes studies using both experimental and
nonexperimental designs. Stronger designs and more carefully applied analytic techniques are
needed to understand the contributions of child care quality and family background characteristics
in determining the course of children’s development and well-being. At this stage in the evolution
of research on child care quality, we do not know enough to be able to guide policy by specifying
the point at which lower levels of quality are clearly detrimental to children’s well-being. Defining
threshdds of quality along its critical dimensions is the clear challenge for the next wave of child
care research.
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I. INTRODUCTION

Recent studies have proclaimed the sorry state of child care in the United States with the bold
statement that “. . . most child care--especially for infants and toddlers--is mediocre in quality and
sufficiently poor to interfergvith children’s emotional and intellectual development” (Helburn et al.
1995). Six years earlier, the National Child Cardfisg(NCCS) study reached a similar conclusion,
although presented from the perspective of child care sByffailing to meet the needs of the adults
who work inchild care, we are threatening not only their well-being but that of the children in their
care” (Whitebook, Howes, and Phillips 1989).

Few would question the facts about the levels of child care quality in this country in relation to
professional standards. Timost objective picture comes from nationally representative survey data
collected six years ago. The Profile of Child CaettiBgs (PCCS) study concluded that programs for
infants and toddlers fail to meet professional recommendations in basic structural features such as
group sizeand child-staff ratios, although centers serving preschool-age children generally conform
to standards (Kisker, Hofferth, Phillips, and Farquhar 1991). These features are only proxies for
program qualityhowever. Studies examining classroom dynamics using focused observations have
greater potential to help us understand featurpsogfram quality that may influence children’s well-
being andlevelopment. Unfortunately, these studies (such as those by the Cost, Quality, and Child
Outcomes Study Team 19%ontos, Howes, Shinn, and Galinsky 1995; and Whitebook et al.1989)
havebeen based on selective samples of programs, even though the samples have often been quite
large and geographically diverse.

The concern of child care professionals and researchers about the quality of child care in the
United Sates is not universally shared. In particular, some politicians are skeptical about whether

increasing levels of quality really makes much difference. Skepticism about the importance of



improving quality is especially conspicuous when lawmakers face the reality that creating higher
guality--including lower ratios and higher salaries--costs money. This skepticism is reflected in a
reporter’'squestion at the press conference in which Helburn and her colleagues presented their
conclusionsabout mediocre quality: “So, are these children in any real serious danger?” (cited by
Daniel 1995). As frustrating as this question is to those who are convinced that higher quality is
important for childra’s well-being and development, it deserves a serious answer. It is not the only
guestion we must askotvever. Implicit in the reporter’s question is the notion that some threshold

of quality exists, below which children would barmed. Beyond that, the child care profession also
wants to know whether improved quality, at le\a®ve this threshold, wiéinhancechildren’s lives

in important ways.

Answers to both the threshold and enhancement questions are important for guiding child care
policy and will have even greater significance as the need for chilthceeases under welfare reform
proposals that have shorter benefit periods and more stringent training amdguirgments. Interest
in the potential benefits of child care and other ezdiycation programs for children is also fueled by
the current interest in schaaadiness (Love, Aber, and Brooks-Gunn 1994). The Goal 1 Technical
Planning Group of thilational Education Goals Panel clearly views access to quality early care and
educationprograms as an important condition supporting children’s readiness for school (Kagan,

Moore, and Bredekamp 1995).

A. PURPOSE OF THE PAPER

The purpose of this paper is to summarize antyaeadhe research literature on the relationships
between variations in child care quality and children’s well-being and developmenten-based and
family child care. Foeach type of care, we discuss findings relating to infants and toddlers (birth to
age 3) and findings for preschoolers (3- to 5-year-olds).aMtecritique the design and methodology
of this researchvith the aim of identifying approaches that will enable the field to produce even
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stronger findings in the future. We fully recognize the challenges to condwdeaych in the context
of opemting programs. This context does not readily lend itself to rigorous research methods.
Neverthéess, shortcomings in design and analysis methods place limitations on the clarity of the
resulting nessage. Stronger designs can reduce ambiguities in our understanding of the impact of
guality on children’s lives.

Before discussing the research summaries, we first review ways innekedrchers have defined
and measured quality. Refinements of definitions and sophistication of measurement represent
significant advancements in this body of research ovéashéwventy years. We also summarize what

is known about current levels of quality in child care centers and family child care homes.

B. HIGHLIGHTS OF FINDINGS

The available research does not allow uartswer questions as to whether children who receive
mediocre-quality care are in any real danger artett level low quality becomes harmful. We argue,
however, that these are only two of the important questioost child care quality. We believe most
parents want their children to benefit--both intellectually and socially--fh@in child care experience
even if the initial reason for enrollment is simply working parents’ need for someone to watch over
their children. For this reason, researalist guide our understanding of what happens to children in
a variety of care settings. From the research reviewed here, we derive five conclusions:

1. Variations in quality are positively associated with child outcome&ithough the
evidence is largely correlational, coming from studieshich quality and child outcome
variables are meared contemporaneously, the preponderance of evidence supports the
conclusion of a substantial positive relationship between childjcaléy and child well-
being. Evidence for this relationship encompasses multiple dimensions of quality and
diverse indicators of childnés well-being; it persists in spite of wide variations in study
contexts, designs, assessment instruments, populations studied, and analytic strategies.

2. Classroom dynamics appear to be more important than structufe studies have
become more sophisticated in measuring classroom dynamics, the importtnegetofal
variables as correlates of child outcomes seerhaue declined. The National Day Care

study Ruopp, Travers, Glantz, and Coelen 1979) presented some of the strongest
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evidence for the impact of sustructural variables as group size on children’s cognitive
and saeial development. Recent studies show the importance of caregiver interaction
styles (such as “appropriate caregiving”) and global characterizations of program
dynamics (8ch as “developmentally appropriate practices”). We now conclude that the
structural features of quality provide the foundation for higher-quaéissroom dynamics

and justify the increased costs that smaller ratios and group sizes entalil.

. We do not know what levels of quality produdetrimental effects on childrenOne of
Belsky’s (L990) conclusions still holds: “While staff training, group size, and even
caregiver-child ratios have been imggked in studies of variation in day care quality, the
field still lacks specific knowledge about the point at witjiohup size becomes too large,
training insufficient, and ratios inadequate.” The same applies to the dynamic quality
variables. The field also lacks consensus on a definition of “harm.” Furthermore, our
conclusions arbmited and may even underestimate the importance of quality--because
the lowest-quality child¢are settings in which children are most likely to suffer physical
or emotional harm are unlikely to have volunteered to participate in the research.

. Researchhas not ruled out selection bias in the relationships between quality and
children’s well-being More and more studies are using ssiitated analytic techniques

to control for family incomeacial/ethnic group membership, and other factors that may
be stronglyassociated with the quality of the programs in which families enroll their
children (see, for example, Cost, Quality, and Child Outcomes Study Team 1995).
Unfortunatly, these procedures do not rule out the possibility that factors other than
program quality may be more importatgterminants of children’s well-being. We need
moreresearch to understand that joint contributions of child care quality and family
background and dynamics.

. More-rigorous research designs are sorely needebh reviewing two decades of
researchwith emphasis on the past 10 years, we find that the powerful design of the
National Day Care study has not been replicated. trgh this study did not measure
program dynamics using now-standard instruments, such as the Early Childhood
Environment Rating Scale (ECERS) (Haramsl Clifford 1980), its design controlled for

a number of key family background characteristics that we suspect are responsible for
selection bias in theorrelational studies. More important, the National Day Care study
measured¢hangein children’s cognitive and social performance during tieeyear study
period andelated that change to quality variations in child care centers. Unambiguous
information for guiding child care policy requires similar designs using current
understandings of quality dimensions and measurement techniques.



. BACKGROUND

Early research in child care, in tandem with the preschool intervention literature, provides a
backdrop for understanding more recent studies on child care quality. dedfies, we discuss these
research strands after presenting the evolving conceptualization of quality and what we now know

about levels of quality in center-based and family child care in the United States.

A. DEFINING AND MEASURING CHILD CARE QUALITY

Quality is a oncept typically used to describe features of program environments and children’s
experiences in these environments that aupned to be beneficial to children’s well-being. These
presumpions are based on a blend of research and practice. The research describes empirical
associations between features of child care environments and aspects of children’s growth and
development. The wisdom of practice bagn ably summarized by the National Association for the
Education of Young Children (NAEYC) in what it refers td'dsvelopmentally appropriate practice”
(Bredekamp 1987). In high-quality, developmentally appropriate programs, caregivers encourage
children to be actively engaged in a variety of activities; have frequent, positive interactions with
children that include smiling, touching, holding, and speaking at children’s eye levgbtigroaspond
to children’s questions or requests; and encourage children to talk about their experiences, feelings,
and ideas. Caregivers in high-quality settings also listen attentively, ask open-ended questions and
extend children’s actions and verbalizations with more complex ideas or materials, interact with
children individually and in small groups instead of exclusively with the groupvasle, use positive
guidance techniques, and encourage appropriate independence.
In addition toteacher or caregiver behaviors, which form the core of the dynamics of children’s
classroom experiences, definitions odlity often include structural features of the program (such as

classroom structure and safety features), program administratisy@attive services (Ferrar 1996;
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Ferrar, McGinnis, and Sprachman 1992; and Ferrar, Harms, and Cryer 1996). No clear agreement
exists, however, on how to categorize the large number of environwemigdiles that the dimensions
of quality comprise. Howes (1992) views program quality as one of three broad sets of variables
required for undestanding characteristics of child care. For Howes, quality variables fall into three
categories: (1) structure; (2) process; and (3) practicei(ocalum). Harms (1992) makes two major
distinctions among early childhood program variabldg:administration; and (2) children’s program
functions. Administration includes personnel, program resources, and management; children’s
programfunctions include structural variables (space, materials, people, and recurring patterns) and
processes or interactions.

Layzer, Goodsorgnd Moss (1993) define quality in terms of three sets of classroom processes:
(1) the p&tern and content of activities and groups across the day; (2) behavior and interactions of
teachingstaff; and (3) behavior and interactions of children. These authors consider other program
elements as potential predictors of quality. Althoomginy researchers consider such factors as child-
staff ratio or teacher experience to be components of qualityer et al. classify these factors (which
are primarily characteristics of the classrotme, program, and the staff) as program elements that are
important only because they may strongly influence the quality reflected in clagz@oesses. Love,
Ryer,and Faddis (1992) also view quality from the classroom level, but define quality to include
structural variables (such as group size and child-staff ratio) along veitinazien dynamics, children’s
behavior, and the behavior of caregivers. They consider other program variables (such as staff
qualifications, child turnover, program auspice, and parent involvemerwngextual factors that may

influence classroom quality.

The othertwo variables are child care history and the nature and form of the child care setting
(for example, informal or formal, for profit or nonprofit).
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Phillips (1987), on the other hand, argues that quality is a configuratiogretlients that include
child-staff ratios, staff trainig, and parent participation. Phillips and Howes (1987) note that quality
dimensiongnclude (1) structural aspects (such as group composition and staff qualifications), (2)
dynamic aspects of children’s daily experience, and (3) contdgatares (such as type of setting and
staff gability). Similarly, in developing definitions and measures of quality for the Expanded Child
Care Options (ECCO) study, Ferrar (1996) takes a broad view of quality in center-based care as
encompassing four domains: (1) the classroootu@ing daily routines, child and adult interactions,
physical environmerdnd materials, developmentally appropriate learning activities, daily schedule,
and staff collabration and support); (2) the program’s supportive services (including health, mental
health, nutrition, social services, and parent involvement); (3) program administration (staff
qualifications, group size and ratio, plannargd evaluation, employment practices, and continuity of
care and transitions to new settings); and (4) safety (facilities, outdoor play space, and safety
procedures). Analogous domains apply in family child care (Ferrar et al. 1996).

Two common features recur in these concéatzons of quality in program environments: (1)
the distinction between the dynamic (interactional) and static (structural) feattliesctéfissroom; and
(2) the acknowledgment that the larger program context (or characteristics found outside the
classroom) is an importanéterminant of the quality of children’s classroom experiences. Research
on the efécts of quality on children has examined variables representing both the classroom
environment that children experience and features of program context that influence the classroom

environment.

B. WHAT WE KNOW ABOUT CHILD CARE QUALITY IN THE UNITED STATES
The supply of child care has increased @tarally in the last two decades. In 1990, the number
of centers was three times the number that existed in the mid-1970s, and enrollments quadrupled

during this period. The average number of staff memberg\rer, increased by only 25 percent--not
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enough to maintain constant child-staff ratios (Willer, Hofferth, Kisker, Divine-Hawkins, Farquhar,
and Glantz 199). Across all socioeconomic groups and all regions of the country, some children
receive care in enriching, high-quality settings, while others receive carbstandard settings. Most
children, however, are cared for in settings that are neither enriching nor likely to be detrimental to
their well-being(Hayes, Palmer, and Zaslow 1990; Hofferth 1991; and Kisker et al. 1991). In 1993,
almost 10 million children under age 5 needed child care while their mothers worked. Almost half
were primarily cared for by relas; one in three preschoolers were in organized child care facilities
(Casper 196). Thus, millions of children each year are potentially affected by the quality of their
child care settings.

According to the PCCS study (Kisker et al. 1991), average group sizes and child-staff ratios in
child care centers generally confornptofessional recommendations for preschool-age children but
fail to meet professional recommendations for infants and toddlers. For example:

» In center care, the average numbeanédnts per group was seven, and the average child-

adult ratio was 4:1. These numbers are within the NAEYC recommendations.

» For l-year-olds, the average group size was 10, with an average child-adult ratio of
between 6:1and 7:1. These numbers are considerably worse than the NAEYC
recommendation of 5:1 when group size is 10.

» For 2-year-olds, the average group size was 12, and the ratio was between 7:1 and 8:1.
NAEYC recommends 12 as the upper limit for group-géar-olds, and then only when
the staff is “highly qualified.” The ratio should be 6:1 or better.

» Group size was 17, on average, for 3- to 5-year-olds. The NAEYC recommendation is
14 to 20. The average ratio of 1@t groups of 3- to 5-year-olds was at the upper limit
of the NAEYC standards. NAEYC recommends this ratio only when the staff is highly
trained.

Most of these levelare only slightly worse than professional recommendations. Because these

levels represnt averages, however, it is clear that many centers do not meet the standards

recommended. For example, for preschoolers in centers surveyed, the average child-staff ratio of



almost 10:1 conforms to standards. Yet, 32 percent of programs havgnesis than 10:1, and one-

fifth have ratios greater than 12:1. Thirty percent of programs have group sizes of 20 or more. In
groups serving 2-yeanlds, where 12 is the maximum recommended, more than one-third of centers
exceed this recommendation. Furtherep@bout one-quarter have group sizes and ratios that do not
meet state licensing standards--and the statelards often are considerably less demanding than the
recommaded NAEYC quality levels. For example, in 1994-1995, only 15 states required centers
serving young toddlers (ages 1 to 2hawve child-staff ratios that meet or come close to professional
guidelines (3:1 or 4:1) (Thehildren’s Foundation 1995). Quality also varies somewhat by program
auspice. For example, cerd operated by for-profit chains reported more children per staff member
than did private nonprofit programs.

In a large-scale study that focused on child care in urban settings (Atlanta, Boston, Detroit,
Phoenix, and Seattle), the NC8tady rated quality in 643 classrooms in 227 centers. These ratings
were based on direct observation of classroom condaioti€aregiver-child interactions. Seventeen
percent of the centers were located in low-income U.S. Census tracts, most in urban areas. Using a
stanchrd observation instrument, the study obtained measures of “developmentally appropriate”
activity in classrooms in which the average child-staff ratios met recommsiageidrds (for example,
the average ratifor preschool classrooms was about 8:1, and 76 percent of classrooms had ratios of
10:1 or better). On aale in which 5 is considered “good” care, #veragescores were between 3
and 3.5for infant, toddler, and preschool classrooms (3.17, 3.57, and 3.56, respéectively) . The
distribution of scores was even more discouraging. More than two-thirds of the classrooms scored

below 4, and one-third scored below 3, which the researchers considered “minimally adequate”

*Thescales were the widely used ECERS (Harms and CIitf®80) in preschool classrooms and
the Infant-Toddler Environment Rating Scale--ITERS (Harms, Cryer, and Clifford 1990)--in infant-
toddler settings. The low ratings are especially significant given the acceptable child-staff ratios in
NCCS study classrooms.



(Whitebook et al. 1989). Only 12 percent of the classraoetsor exceeded the score of 5 associated
with “good” classroom practices.

Findings from the more recent Cost, Quality, and Child Outcomghild Care Centers (CQCO)
study showed somewhat higher levels of quality than the NCCS study (Cost, Quality, and Child
Outcomes Study Team 1995). Observational data (using the same scales used in Whitebook et al.)
from 225 infant-toddler classrooms and 511 preschool classrooms in California, Colorado,
Connecticut, and North Carolina showed that the average infant-toddler quality score was 3.42; the
average for grschool classrooms was 4.22. The distribution of infant-toddler classroom scores was
discouraging, with 40 percent below 3.0 and only 8 percent above 5.0. On the other hand, only 10
percent of preschool classrooms scored below 3.0, and almost one-quarter were above 5.0.

The traning of caregivers represents another indication of quality. The PCCS study found that
nearly half the teachers in centers (47 percent) had a college degree; only 14 percent had no formal
trainingbeyond high school. Only 36 percent of the teachers in the CQCO study classrooms and 31
percent ofteachers in the NCCS study had at least a bachelor’'s degree. If caregiver training is an
important program quality indicator, these two national studies may have sampled programs whose
quality is somewhat lower than would be true for a nationally representative Sample.

Turnover among classroom staff can alsedfthe quality of children’s experiences. About half
of all centers experienced teacher turnover in the year preceding the PCCS study survey, with an

average turnover rate of 50 percent in these centers. (The overall average turnover was 25 percent,

*0On the other hand, some researchers suggest that the national studies maysatienesyimate
how poor the quality is because they rely on volunteer centers or family child care homes (Phillips
1995). For example, centers in the CQ&@ly agreed to participate at rates ranging from 41 and 44
percent in North Carolina and California to 68 percent in Colorado and Connecticut. The study of
Quality in Family Child Care and Relative Care (Galinskywes, Kontos, and Shinn 1994) used two
methods to dect the sample; 78 percent of regulated providers identified from lists agreed to
participate, but only 56 pezat of eligible providers referred by the mothers using them agreed to be
observed.
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however, because half tcenters had no turnover.) For-profit chains had the highest turnover. The
NCCS study (conducted only in the five urban areas mentioneztefound that “staff turnover rates

were disturbingly high,” with directors reporting annual turnover rate of 41 percent among all staff
(Whitebook et al1989). Annual teacher turnover was similar in the CQCO study: 43 percent. The
NCCS study found turnover to be associated with observed quality measuraginQegaff members
generally worked in centers with lower “developmentally appropriatétgtiscores (at the preschool

level). These staff members also had shown less “appropriate caregiving” and were rated as more
“detached” than staff members who remained with the centers.

Someresearch suggests that quality in programs serving low-income families is worse than the
national average. On a national level, indicatiorth@lower quality of care available to low-income
families come from the NCCS study. fitsdings showed that children from low-income families are
underrepresented in the population using accredited child care centers. In addition, annual staff
turnover rates were highand the percentage of center budgets allocated to teaching staff was lower
in centeraused primarily by low- and middle-income families. The level of staff training was also
lower in these centers. Interestingly, children from middle-income families ($15,000 to $60,000
annual income) seemed to receivewloest care, as seen in higher child-staff ratios and lower scores
for appropriate aagiving (Whitebook et al. 1989). In family child care settings, however, evidence
suggestshat low-income children receive the lowest quality care. Upper-income families included
in the study of Quality iframily Child Care and Relative Care were more than twice as likely to use
regulated providrs than were low-income families and used relative providers infrequently. Almost
half the low-income families, on the othend, used relative providers, and those not using relatives
were divided in their use of regulated and unregulated providers. Furthermore, providers enrolling
childrenfrom low-income families were less sensitive and showed more restrictive child-rearing

attitudes than did thosersing higher-income families (Kontos, Howes, Shinn, and Galinsky 1995).
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Scattered evidence from a numbettef studies we reviewed for this paper further suggests that
low-income, disadvantaged, and minority families are more likely to enroll their children in centers
or family child care homes thate lower in quality. The CQCO study, for example, found that child
care quality was signdantly related to maternal education and child ethnicity. In a Canadian study,
SchlieckerWhite, and Jacobs (1991) found that the socioeconomic status of families correlated .44
with ECERS scores, and children in high-quality centers came from families whose socioeconomic
status was approximately one standard deviation higher than the families of children in low-quality
centers. Based on Family Day Care Rating Scale E)Gcores (Harms and Clifford 1989), Kontos
et al. (1995) found statistically significant differences in global quality across three income groups:
mean FDCRS scores were 2.57, 3.12, and 3.8 for the care being used by low-, middle-, and higher-
income families, respectively.

Parentaising centers of higher-quality care in Kontos’ earlier (1991) study were more highly
educated, were more likely to be using a subsidy, and gdiesedalue on children’s social skills than
parents using lower-quality care. Lookingp#tter dimensions, Howes and Stewart (1987) noted that
parentswho were most stressed and restrictive in their child-rearing attitudes selected the lowest-
quality child care arrangemerits their children. In studying family child care, Goelman and Pence
(1988) found that “higher-reaace” families enrolled their children in better-quality homes. In their
review of infant day care, Barton and Williams (1993) concluded¢hdtren most in need of highly
supportivechild care environments are thdeastlikely to be placed in such settings” (emphasis
added).

This brief summary demonstrates thatgeeeral level of child care quality available to millions
of youngchildren is one that many experts consider to be inadequate, mediocre, and perhaps even

detrimental to children’svell-being. Furthermore, children from low socioeconomic status families
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under stress are more likely to receiwarér-quality out-of-home cafe. Next, we turn to the research
literature to see what light it sheds on the extent to which variations in quality make a difference to

children’s well-being and development.

C. EARLY RESEARCH ON CHILD CARE

Several significant reviews of the literatureatrild care quality and its relationship to children’s
behavior and development appeared in thell@89s and early 1990s. Before turning to more recent
studes, we first summarize the conclusions of these earlier reviews and discuss how the focus of
research on the effects of child care has changed over the years.

Lamb and Strnberg (1990) noted that much of this early research attempted to determine the
“effects ofday care.” Zaslow (1991) described the major question of this first wave of day care
reseach (primarily conducted in the 1970s) as, “Is day care harmful?” These studies often failed to
acknowledge differencesnong types of care (for example, family child care, center-based case, and
relative care) and did not measure variations in the quality of care. Furthermore, in making
comparisons among types of care or between nonmaternal care and exclusive maternal care,
researchers failed to considgfferences in families’ values or characteristics that might relate to the
choice ofchild care for their children. Clarke-Stewart’s review of research between 1971 and 1990
found all but two studies “showed that children in day care déhat as well--and sometimes better--
on tests of mental and intellectual development” (Cl&tewart 1992, p. 64). She noted that the two

studies withnegative outcomes had “shockingly low” child-staff ratios and poor training for their

*This paper does not address the issue of differential access to care for families with different
resouces, which further complicates the quality picture. Recent analyses of the PCCS study and
censugdata show that most low-income families are not able to consider center-based child care
options unless subsidies are available (Kisker and Love 1996).

°For a more thorough review of this literature, see Hayes et al. (1990, Chapter 3) and Doherty-
Derkowski (1995).
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caregivers. Belsky (1990) noted that this research typisaltyconducted in university-based centers
of presumably higher quality, so that the generally positive findings were not generalizable.

Because of concerns about possible effects of maternal separation (growinginigabiresearch
in the 1950s and 1960s), much of &aly child care research studied one major dependent variable:
strength of the child’s attachment to his or her mother. This was followed by studies of the
development of child-caregiver attachment and peer relaifs child care settings. Summarizing
the results of several studies, Lamb and Sternberg (1990) concluded that children in out-of-home
facilities could remain attached to their parertd might even be more sociable with peers and other
adults. As research entered what Clarke-Stewart (1987) referred to as the second wave, researchers
hadonly begun to examine how variations in quality and type of care differentially affect children.
The questiorasked in this wave, in the late 1970s, was, “What are the effects of different kinds of
child care?”

In the late 1980sgesearchers--and the media--focused on the possible adverse effects of out-of-
homecare oninfants’ attachment and social development. Belsky (for example, 1988) provoked
extensive debatehen he published research reviews apparently documenting associations between
nonmaternatare in the first year of life and both elevated risk of insecure infant-mother attachment
and later increases in aggressiveness, noncompliance, and withdrawal. The wave of research that
followed Belsky’s conclusions has largely failed to confirm his dire pronouncements. Lamb and
Sternberg (1990), for examep concluded that the two variables Belsky was concerned about (extent
of day care andge of child’s entry into nonmaternal care) have been defined in so many different
ways that generalizations about trefiects are not possible. Furthermore, none of the studies in the
wave ofattachment research examinetiationsin quality of care. Most recently, preliminary
findings fom the child care study conducted by the National Institute of Child Health and Human

Development (NICHD) did assess quality of care in a variety of settiegser care, family child care,
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and fathercare. At 15 months of age, infant-mother attachment was not diminished by nonmaternal
care, sdong as the child did not experience inattentive mothering while at the same time being in
poor-quality child care (NICHD Early Child Care Research Network 1996).

In the 1980s, child care reseassitered its third wave and asked more-complex questions, such
as, “How dochild care qualities combine with family factors to produce effects on children’s
development?” (Clarke-Stewart 1987). While children are in full-day child Cagke-Stewart noted,
families continue to exert their influences. féict, family variables are sometimes stronger predictors
of child outcomes than child care program characteristeddB and Williams 1993; and Kontos and
Fiene 1987). Studies in the 1970s aady 1980s were largely restricted to single sites or programs.
Phillips (1987) urged researchers to conduct multisite studies that would better reflect the national
diversity in the child care market. A number of major national sthdes now done so (for example,
Cost, Quéty, and Child Outcomes Study Team 1995; Galinsky, Howes, Kontos, and Shinn 1994;
Kontos, Howes, Shinn, and Galinsky 1995; and Whitebook et al. 1989).

In the past decade, questioakated to the effects of variation in child care quality on children’s
development have predominated, and researchers have become more sophisticated in their
conceptualization and measurement of quality dimensions. Studies aateirzdgreater appreciation
for the possible selectioadtors that cloud our understanding of how quality affects children. Many
studies nowcontrol statistically for family and/or child characteristics that may affect the type and
guality of care in which children are enroligehether by choice or circumstance). As Belsky (1990)
and Clarke-Stewart (1987) have observed, some studies have extended this work by examining the
additive or interactive effects of family factors and child care variables. Unfortunately, as we noted
earlier, unambiguous colusions are complicated by the fact that studies have shown that, “families

that are more stressed, both psychologically and economically, are more liusgtdwer quality
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care’ (Hayes et al. 1990, emphasis added). We return to this point in oursitisco$ research design

issues (Section V).

D. RELEVANCE OF THE PRESCHOOL INTERVENTION LITERATURE

Although this paper focuses on qualggues in child care, much of the research and evaluations
of preschool program interventions is also relevant. Child care and preschool settings are generally
distinguished from eachtleer by purpose and structure, with child care encompassing programs that
provide sevices to meet the full-day child care needs of working parents. Preschool programs
typically are part day, are more likely to havéeaiucational” focus, and only partially (if at all) meet
parents’child care needs. Nevertheless, classroom dynamics (which, as we discuss in the next
section, are among the most widely studied quality dimensions) in the two typegrahps are highly
similar. And, the ECERS, which is the most widely used instrument for measuring center-based
program quality, was expressly developed “to assesatgrad of quality across basic elements found
in all early childhood programs” (Harms and Clifford 1983, emphasis added). The ECERS was
created from research- and practice-based knowledge of quality dimensions in day care, preschool
education programs, andggchool classrooms serving children with special needs. It has been used
in almost all types of settings.

Unfortunately, the literature on preschool intervention doegndtitself to a comparable review
of the corréates or effects of quality, because researchers have not emphasized descriptions of the
guality dimensions of the programs under study. In contrast to the child care literature, the research
designs have been more likely simply to contrast two or treaément groups, or an intervention and

control group,and not treat quality as a continuous variable against which child outcomes are

®For example, the PCCS study found that Head Start and4sehlim|-based preschool programs
were twice as likely as other types of centers to have child developmestteral preparation as their
main goals. Full-day child care programs were most likely to report their main goal as providing a
warm, loving environment for the children (Kisker et al. 1991).
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evaluated. The well-known Perry Preschool study (Schweinhart, Barnes, and Weikart 1993), the
Abecedarian project (Campbell and Ramey 1994), and the Syracuse Family Development Research
Program (Lally, Mangne, and Honig 1987) fall into this category. In general, however, we believe

it is legitimate to interpret this literature as evidence of the benefits of enhaaggdm quality in that

the treatments were designed as high-quality programsoufbemes for children in the high-quality
programs were therontrasted with outcomes for children who experienced lower-quality programs

or who had no program experience.

In the preshool education literature, quality is most often associated with the concept of
developmentally appropriate practice. In a recent review dfttiriature, Bryant, Burchinal, Lau, and
Sparling (1994) identified several studies that illustrate the relationship between quality defined as
developmatally appropriate practice and child outcomes. For example, the preschool curriculum
comparison project conducted by the High/Scope Educational Research Foundatié@éd#imund
that chldren who attended a developmentally appropriate, child-centered program showed better
socialadjustment than similar children who attended a teacher-directed program implementing a
direct-instruction curriculum (Schweinhart, Weikart, and Larner 1986). In a study of children
attending North Carolina state preschool programs, Bryant, Peisner-Feinberg, and Clifford (1993)
found that children’s communication hties at the end of preschool were positively associated with
the appropriate caregiving factor on the ECERS and, similarly, that kindergarten vocabulary
development was positively associated with the preschool classroom quality ratings. Burts and her
colleagues have engaged in a program of research in which preschool and kindergarten classroom
environments varying in deee of developmental appropriateness have been associated with a range
of child outcomes, with attendance in developmentally appropriate kindergaitenassociated with
lower frequencies of stress behaviors (Burts, Hart, Charlesworth, Fleege, Mosely, and Thomasson

1992; and Hart, Burts, Durland, Charlesworth, DeWolf, and Fleege 199Bgidmwn two-year study
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of Head Start children in programs varying in quality, Bryant et al. (1994) fbahahildren attending
higher-qualityHead Start classes (as measured by the ECERS) had better cognitive--but not social--
outcomes at the end of the Head Stadr. Marcon (1994) assessed the kindergarten performance of
children in the District of Columbia schools whad attended three different prekindergarten models
(identified by the prekindergarten teachers’ reporth@if beliefs and classroom practices): (1) child-
initiated; (2) academically directed; and (3) middle-of-the-road (a matiebeliefs and practices that
fell between the first two). Children from the child-initiated preschool classes demonstrated the
highest learning levels, followed by those in academically oriefésdes. Children from the middle-
of-the-road classes scored lowest in language, social, and motor development.

This highly selective review of the preschool intervention literature illustrates its relevance to
issues of the quality of @ddren’s early care and education experience. As we see next, however, the

child care research literature provides much richer analyses afrteesions of quality programming.
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lll. SYNTHESIS OF RESEARCH ON QUALITY

Our review suggests that the field has come a long way since Lamb and Sternberg (1990)
concluded that researchers focusedtorh “on the effects of day care per se instead of recognizing
that day care has a myriad of incarnations and must always be viewed in the context of other events
and experiences in the children’s lives.” We begin this section with a summary of the multiple
dimensons along which researchers have measured quality. We then synthesize findings on the
important relationships between quality and children’s-iaeihg--first in center-based child care and

then in family child care settings.

A. QUALITY DIMENSIONS STUDIED IN RESEARCH ON QUALITY

In the last 5 to 10 years, researchers have recognized the myriad incarnations of child care by
defining and measuring a large number of quality variables, but they have not been as successful in
understanding contextual variab. The studies we review in this paper have measured variations in
child care qualityand outcomes for children in center-basdnld care (Table 1) and family child care
(Table 2). These studies, whicbnceptualize and measure program quality in rich and varied ways,
have measured multiple dimensions of classroom dynamics, classroom structure, and staff
characteristics. Aspects of classroom structure have included seven major sets of variables:

 Child-staff ratio (feld 1980; Howes, Phillips, and Whitebook 1992; Howes, Smith, and

Galinsky 1995; Kontogilowes, Shinn, and Galinsky 1995; Ruopp, Travers, Glantz, and
Coelen 1979; and Studer 1992)

'Studies are divided infering to this variable as staff-child or child-staff ratio. We choose the
latter because (1) lower, emaller, ratios are then more intuitively synonymous with “better” ratios;
and (2) a numerical value that can range from 1 to some larger number is mathematically preferable
for analysis than a fraction that ranges from 0 to 1.
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Group size (Holloway and Reichhart-Erickson 1988; Howes and Rubeb8&inHowes
et al. 1992; Kontos et al. 1995; Ruopp et al. 1979; and Studer 1992)

Age of oldest child in group (Howes and Rubenstein 1981)
Classroom scheduling (Love et al. 1992)
Classroom safety (Love et al. 1992)

Organization and spacisness of the classroom area (Holloway and Reichhart-Erickson
1988; and Ruopp et al. 1979)

Stabilty in arrangements (Howes 1988; Howes and Hamilton 1993; and Howes and
Stewart 1987)

Measures of classroom dynamics are especially rich:

Postive caregiver behaviors, such as attentiveness, encouragement, engagement,
sensitivity, and responsiveness (Hestenes, Kontos, and Bryan 1993; Kontos et al. 1995;
Love et al. 1992; Melhuish, Mooney, Matrtin, and Lloyd 1990a; and Melhuish, Lloyd,
Martin, and Mooney 1990b)

Negative caregiver behaviors, such as harshness, detachment, andanitio@nts (Love
et al. 1992)

Caregiwers’ verbal interaction with children, such as communication and conversation
(File and Kontod4.993; McCartney 1984; Melhuish et al. 1990a; Melhuish et al. 1990b;
Phillips, McCartney, and Scarr 1987; and Vandell, Henderson, and Wilson 1988)
Security of caregiver-child relationship (Howes and Hamilton 1993)

Quality of caregiver-child interactions (Holloway and Reichhart-Erickson 1988)

Caregiver guidance, suchsetting limits and managing the classroom (Dunn 1993; and
Ruopp et al. 1979)

Use ofage-appropriate materials in the classroom (Holloway and Reichhart-Erickson
1988)

Use of nonportable objects (Howes and Rubenstein 1981)

Developmentally appropriate activities and variety of activities (Howes et al. 1992; and
Love et al. 1992)

Appropriate caregiving (Howes et al. 1992)
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» Caregiver involvement in and supportbildren’s activities (File and Kontos 1993; and
Ruopp et al. 1979)

» Caregiver socialization practices (Howes 1990)

» Overall, composite, or global classroom qualBoelman and Pence 1987; Goelman and
Pence 1988; Goodman and Andrews 1981; Helburn et al. 1995; Howes 1988; Howes
1990;Howes and Olenick 1986; Howes and Stewart 1987; Kontos 1991; Kontos 1994;
Kontos etal. 1995; Lamb, Hwang, Broberg, and Bookstein 1988; McCartney 1984;
McCartney, Scarr, Hlips, and Grajek 1985; Peterson and Peterson 1986; Phillips et al.
1987; Schlieker et al. 1991; Studer 1992; Vandell et al. 1988; and Vandell and Powers
1983)

Finally, recent studies (in contrast to many earlier ones) have recorded a variety of staff

characteristics and related them to child outcomes. For example:

» Level of formal education (Howes et al. 1995; and Ruopp et al. 1979)
» Extent of experience in child care (Kontos 1994; and Ruopp et al. 1979)

» Specialzed training in early childhood education and other certificates or credentials
(Howes et al. 1995; and Galinsky, Howes, and Kontos 1995)

» Staff turnover and changes in teaching staff (Howes and Hamilton 1993)

» Experience of the center director (Phillips et al. 1987)

Theresearcthas been much less thorough and systematic in redressing the second weakness
Lamb and S#rnberg noted in the earlier studies: failing to recognize that children’s child care
experience occurs in the context of other events and experiences in their lives. Some of the studies
we reviewed inalde such variables in their analyses (as Belsky 1990 noted), but we do not yet have
a body of systematic research that allows us to draw firm conclusions about the effects of child care
qualitywhen other factors are controlled for. Studies have examined variables describing child and

family characteristics, such as the following:

« Family income (Studer 1992)
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» Mother’s education (Kontos 1991; and Kontos 1994)

» Mother’'s employment (Kontos et al. 1995)

» Family structure--single- versus two-parent (Kontos 1991; and Schliecker et al. 1991)
» Family socioeconomic status (Schliecker et al. 1991)

» Child’s racial/ethnic group membership (Helburn et al. 1995)

» Child’s age at initial out-of-home care enrollment (Howes 1990; and Kontos 1991)

» Child’s gender (Howes 1988; Howes and Olenick 1986; and Howes and Stewart 1987)
» Duration of child’s day care experience (Field 1991; and Kontos 1991)

» Child’s temperament (Hestenes et al. 1993)

» Family social support (Howes and Stewart 1987; and Lamb et al. 1988)

» Family stress (Howes and Stewart 1987)

These lists of variables reflect major advances in the richness of child eareleduring the past
decade. In theext sections, we turn to the research findings. We will see how researchers have
capitalized on detailed assessments of idass structure and dynamics, staff characteristics, and the
context inwhich they exist to generate increased understanding of their relationships to children’s
well-being.

B. RELATIONSHIPS BETWEEN CENTER-BASED CHILD CARE QUALITY AND

CHILDREN’S WELL-BEING

The 28 studies listed in Tablghich summarizes their samples, designs, and key findings) all
demonstrate associations between various measwiegd€tare center quality and one or more child

outcome meases® A number of factors complicate the task of synthesizing the findings of these

%WVe have not attempted to assess the extaviich a “file drawer problem,” or a larger number
of unpublshed studies with no statistically significant effects, may bias these findings (Roggman,
(continued...)
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studies. The studies differ in (1) design (one-timtemporaneous assessments of child care quality
and child outcomes, longitudinal studies, anelpost assessments over a relatively short period), (2)
age of children in child care (infant-toddler years and prescimlal care), (3) age of followup (in the

case of longitudinal designs), (4) measures of child care quality, (5) sample demographics (ranging
from predominantly white and middle class to predomindotlyincome and minority), and (6) child
outcome domains measured.

For convenience in discussing findings, we grouped the studies by type of design and, within
groups, listed them alphabetically by authbhe first 18 child care center studies employed a design
we describe as contemporaneous. These studies used nonexperimental designs; furthermore,
assessments of child care quality and child outcomes werecteddu approximately the same time.
Although rich inmeasures of both quality and child outcomes, these studies suffer from their failure
to control for selection bias. In reviewing theelges, therefore, we must assess how well statistical
controls might have effectively separated program quality and family background variables in
analyzing relationshipaith child outcomes. (Because such an assessment requires its own context,
we present a systematic discussion of design and analysis issues in Section 1V.)

The next six studies used longitudinal designs. Most longitudinal studies conducted one-time
follow-up assessments at varying periods after children’s child care experience; for example, three
yearsafter a preschool child care experience, when children were in first grade (Howes 1988); four
years aftepreschool, when children were age 8 (Vandell et al. 1988); three to four years after infant
day care, at age 4 to 5 (Howes and Hamilton 1993); foiudqéars after infant day care (Field 1991,
study 1); and up taine years after infant day care, in sixth grade (Field 1991, study 2). Only one

study included repeated measures in a longitudinal design throughexteaded period of child care

§(...continued)
Langlois, Hubbs-Tait, and Rieser-Danner 1994).
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enroliment: Howes and Hamilton (1993) observed the children and teachers at six-month intervals
between the children’s first andurth birthdays. Although these studies controlled statistically for a
number of family background characteristics, selection bias remains a serious issudisassgdater.

In addition, except for the Howes and Hamilton study, longitudinal studies fail to account for the
intervening experiences that might affect children’s performance at the time of followup.

Thelast two studies used pre-post designs. These studies conducted assessments of program
guality and bild outcomes at the beginning and end of a one-year period (Ruopp et al. 1979) and at
two and four years after baseline (Howes et al. 1995). Again, even within these two studies,
considerable variation exists along altleé dimensions on which the studies differ. We next review
findings from these studies by summarizing (1) the outcomes found to be associated with higher
quality, (2) the quality dimer@ns that have been found to be linked with positive outcomes, and (3)

factors found to modify the quality-outcomes relationships.

1. Child Outcomes Most Commonly Associated with Higher Quality

Outcames in the socioemotional domain have been by far the ones most commonly assessed.
Most studies have focused exclusively on associations between quality measures and children’s
socioemotional behavior and development. A sizable minority of studies, however, have also
measured children’s cognitive development, with aspects of language development predominating.
A small number of studies (those with longitudinal designs) assess@clslacademic performance
in school following their child care experience. What emerges from our briefaaynofithese studies
is a cleapicture of children being socially, emotionally, and cognitively better off when enrolled in

higher-quality child care centers.

We did not classify the Howes et al. Florida study as longitudeeduse different children were
sampled at baseline and at each of the two follow-up periods.
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Findings from Studies UsingContemporaneous DesignsOne of the most commonly studied
social domains involves children’s interaction with peers. From studies using contemporaneous
designs, we learn how peer interactions are associated with quadies while children are enrolled
in the center. When quality is higher, studies find peer interactions (inclaskogiative-cooperative
levels of play) to be “more optimal” (Fiel®&0); social development (including considerateness and
sociability) to be more positive (McCartney et al. 1985; and Phillips et al. 1987); affect to be more
positive (Howes 1990); arsbcial skills (such as creativity, independence, extroversion, and interest
in interacting with other children) to be more advanced (Cost, Quality, and Child Outcomes Study
Team 1995). Several studies show that complexiplayf behaviors with peers is a positive function
of quality indicators (see, for example, Dunn 1993; File and Kontos 1993; and Howes et al. 1995).
The higher levels of social problem-solving skftteind in higher-quality centers by Holloway and
Reichart-Erickson (1988), although based on children’s verbal responses in a structured setting, are
consistent with the observed and rated social behaviors found in other studies.

Children exhibit fewer or less serious behavior problems when enrolled in higher-quality
classrooms (Howes et al. 1995; Kontos 1991; and Love et al. 1992) and better social adjustment.
Adjustment has been defined in a variety of ways, including degeeeially deviant behavior (Dunn
1993; and Kontos 1991), that overlap with definitions of problem behaviors. In related areas, other
studies show children in higher-quality classrooms to comply mibhe and be less resistant to, adult
requests(Howes and Olenick 1986; and Peterson and Peterson 1986); to be more cooperative,
responsiveand innovative (Ruopp et al. 1979); to be more securely attached to their teachers, a
common index ofound emotional development (Howes et al. 1992; and Howes et al. 1995); and to
be both adult and peer oriented (Howes et al. 1992).

Studies also have demonstrated the negative social manifestations associdtedeniévels

of quality. For example, lower quality is associateith children being engaged in more solitary play
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andaimless wandering (Vandell and Powers 1983); being more uninvolved in classroom activities
(Love et al. 1992); having a more intense “negatifect,” such as frowning and crying accompanied

by vocalizations and body movements (Hestenes et al. 1993); and showing less sustained verbal
interactions (Peterson and Peterson 1986).

Self-control, orthe self-regulation of behavior, is considered an important precursor to a
successfubchool experience. Few studies have measured this outcome, but those that have find
positive associationsith program quality. For example, Howes and Olenick (1986) found children
in high-quality centers to self-regulate more than children in low-quality centers. Task orientation
(another behavioral chatacistic valued by elementary schools) also has been found to be greater in
children attending higher-quality centers (McCartney et al. 1985; and Phillips et al. 1987).

In the cognitive domain, several studies have found receptigadge to be positively associated
with centerquality (Cost, Quality, and Child Outcomes Study Team 1995; McCartney et al. 1985;
Schliecker 1991; and Studer 1992). Studies h#&®found, however, that children in higher-quality
care settings perform better on tests of premath skills, such as countmgkang comparisons (Cost,
Quality, and Child Outcomes Study Team 1995), and verbal intelligence (McCartney 1984). At a
younger age, children in settings with less verbal communication and lessshiisigeness showed
lower levels of language development (Melhuish et al. 1990b).

Findings from Longitudinal Studies. If any of theapparent benefits of higher-quality child care
can be found to persist beyond the time children spend irctmeiers, there would be an even greater
incertive to invest in enhanced quality. A number of studies have followed the children into
kindergarten and latgrades in school after having measured aspects of the quality of the children’s
child care settings. Both socioemotional and dognoutcomes have been assessed in these studies.

Studies that followed children into kindergarten, first grade, and bedyavelfound children from

higher-quality centers to be less distractible, more task-oriented, and more con@ti&mtiergarten-
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-Howes 1988); to have fewer behavyiwoblems (at first grade--Howes 1988); and to be happier, less
shy,more socially competent, and to have friendlier interactions with peers (at age 8--Vandell et al.
1988). Studies that followezhildren in the preschool years, after their participation in center-based
care asnfants, also have found enduring associations with quality indicators. These include more
positive and gregarious behavior with peers and less social withdrawal and aggression (Howes and
Hamilton 1993) and greater personal maturity and social skills with peers and adults (Lamb et al.
1988).

Potential benefits in the cognitive domain also have been reported. Childrenendedthigher-
guality programs were found in sixth grade to be assigned to a gifted program at a higher rate (Field
1991), to receive higher math grades (Figd91), and to make better academic progress and be rated

higher on such school-related skills as class participation in first grade (Howes 1988).

2. Quality Dimensions Most Commonly Associated with Positive Outcomes

As discussed earlier, qualiyariables measured in the child care research literature typically are
categorized into structural variables (such as child-staff ratio and group size), classroom dynamics
(such as positive caregiving and developmentally appropriat¢iges), and staff characteristics (such
as educatiorand experience). There are almost as many measures of these variables as there are
studies. To reduce the complexity of synthesizing hundreds of variables, we take some liberties in
clustering findings relating to similar aspects of quatfity.

The most commonly measured structural variable is child-staff ratio. Considerdblece exists

that lowerratios (that is, fewer children per adult) are associated with a wide range of positive

1°At some point, the field must address the problem of defining and measuring specific aspects
of child care program quality, as well as child outcome measures. Some researchers invent new
instrumentsvhen validated measures already exist. In other instances, studies replicate the use of
flawed instruments whose only advantage is that others have used them. A full discussion of the
measurement problems--on both the quality and child well-being sides--is beyond the scope of this
paper, however.
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developmental indicators. At the same time, research suggests that structural features of programs,
while exremely important, are associated with child well-being to the extent that they provide the
conditions making more positive classroom dynamissipte. The National Day Care study (Ruopp

et al. 1979), in its quest to understand the impact of “regulatable” quality variables, was the earliest
large-scale study to systematically examine structanadbles. Using a combination of experimental

and quasi-experimental designs, it found enhancements in children’s sodabaitd/e development

when a lower ratio existed in combination with 8aragroup size. Ruopp et al. concluded, however,

that we should not focus on any one component of quality; instead, quality must cordigeirations

of children and caregivers. Group size is so intertwinedraith that nominally favorable ratios may

not allow for quality care if the group becomes too large.

One of the more carefully designed studies we have reviewed, the Florida Child Care Quality
Improvement study (Howes et al. 1995), found many significant improvements in children’s
intellectual and emotional development after Florida instituted streterirements for ratios in infant
and toddler centers. This is particularly strong evidence because Howes et al. measured children’s
intellectual anc&emotional development, language development, and behavior problems both before
and after the change #tate ratio requirements. Under the more favorable ratio conditions, children
engaged in moreognitively complex play with objects, showed higher levels of linguistic narrative
and discourse skills, were more securely attached to their teachers, and showed less evidence of
aggression, anxiety, and hyperactivity. The report does nbbgaghanging ratios may have affected
group szes (presumably they also became smaller), but improved ratios did result in significant
changes in program environments. Teachers became more warm, sensitive, and nurturing; showed
greater responsiveness and encouragement; and were less negative in their disciplinary techniques.
As one might expect, along with these changes the researchers found improvegiehtd measures

of quality (assessed lige ECERS in preschool classrooms and the ITERS in infant-toddler rooms).
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The Florida study is especially useful in helping to disentangle the effects of different quality
dimensions. Many studies using contemporaneous designs have found strong correlations between
structural measures (such as ratio) and program dynamics. When classrooms have lower ratios, the
amount ofadult interaction with children is greater (Layzer et al. 1993), and teachers and children
interact in amore beneficial manner (Whitebook et al. 1989). When classrooms score higher on
structural dimensions such as safety and health, they are also rated as more developmentally
appropriate (Love et al. 1992). By using a pre-post design, Howes et al. demonstrate that changing
one structural variable--which is readily regulatable--leads to se¢largs happening together: global
quality improves, teacher-child interactions improve, and children’s well-being is enhanced along a
number of dimensions. Howes et al. rubed improved teacher credentials as the determinant of the
positive outcomes, but also noted that the largest increases in some of the child outcomes occurred
when classrooms changed to teachers with higher credentials, along with the ratio change.

Other studies support the conclusion that ratio, in and of itseffptishe most important
determinant of children’s well-being. Dunn (198@)nd no significant relationship between ratio or
group size and children’s satand cognitive development. Using an experimental pre-post design,
Love et al.(1992) found that changing ratioslessfavorable conditions in California child care
centers did not significantly affect dynamic quality measuredextsel aspects of children’s behavior
in the classroom.

Many gudies have investigated the influence of teacher (or, more generally, caregiver)
gualifications on other indicators of program quality and on child outcomes. The NCCS study
(Whitebook et al. 1989jhe largest study to focus on staff characteristics, reached three conclusions
that are most pertinent to our consideration afliy (1) teachers tend to provide higher-quality care
and services to children, as measured thréagpropriate and sensitive caregiving,” when they have

had more formal education, more earhldhood training at the college level, and earn higher wages
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and benefits; (2ghildren are more competent in social and language development when they attend
centers with lower staff turnover; and (3) highjerlity centers have higher staff wages, a better adult
work environment, lower teacher turnover, and a more highly educated and trained staff.

In summary,studies are finding important relationships between a number of the dynamic
variables describing chilchre center quality and measures of children’s development or well-being.
Suchvariables as appropriate caregiving, developmentally appropriate practices, and caregiver
responsiveness describe cavegichild interactions and the social environment in ways that directly
affect children’s daily experiences. A number of studies have failed to show strong relationships
between stctural features of a program or classroom. Those that do (like the Florida study just
described) demonstratigat structural/regulatable features do not operate in isolation but imply (and
perhaps cause) positive changes in tasstbom dynamics. It seems to us that the structural features
set the stage, or provide the necessary conditions, for positive dynaicsito By themselves, such
variables as lower ratios, smaller groiges, and safer physical equipment and space do not improve
language development or enhance the cognitive complexity of childrag's ldevertheless, they may
be extremely important as conditions that permit caregivers to be more responsive and to create

developmentally appropriate experiences for the children.

3. Factors that Modify Relationships Between Quality and Child Outcomes

Researchers are increasingly recognizing the importance of controlling for child and family
backgroundvariables when analyzing relationships between quality indicators and child outcome
measures (see, for exampkyst, Quality, and Child Outcomes Study Team 1995; and Phillips et al.
1987). We biefly touch on this issue here, while recognizing that the research is not systematic
enough tgpermit broad generalizations about these interactions. Findings are likely to differ from
seting to setting because so many factors differ across studies--the particular background factors

studied, how they are measured, and the context in which they occur in the particular study. For
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example, the National Day Care study found that the effect of group size on receptive language was
independent of child age, gender, race, family income, and other family background characteristics.
On the other hand, the more recent CQCO study found a stronger relationship between quality and
receptive language for nonty children (even though, the authors emphasize, for most variables the
quality-outcome relations were similar for children of all backgrounds). The divergent analysis
strategies used (some quite inappropriately, as we discuss later) further complicate generalizations
across studies.

Several studieBave examined differential effects depending on the age at which children enter
child care. Howes (1990), for example, found that teacher socialization praetiteyspredicted child
outcomeswhen children enrolled as infants, but that family socialization practices best predicted
outcomedor children who enrolled as toddlers. Kontos (1991), however, studying 3- to 5-year-old
children, found ndlifferential effects of quality as a function of age at entry (which varied from 1 to
60 months of age).

Other studies have attempted to determihether quality indicators operate differently for girls
and boys. ldawes and Olenick (1986) found different patterns of relationships among child care,
family, and child andg@rent behaviors. In particular, child care quality predicted self-regulation and
task persistence toddler boys but not in girls. The authors concluded that boys are more sensitive
to the quality of care. Howes (1988) analyzed the joiatesfof high quality and stable arrangements
separately for boys and girls. For gidsademic skills were predicted by stability alone, but for boys
both stability andhigh quality predicted academic skills in first grade. (Both analyses controlled for

family characteristics.)
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C. RELATIONSHIPS BETWEEN QUALITY AND CHILDREN'S WELL-BEING IN

FAMILY

CHILD CARE

Although family child care has been subject to less research than center care, family child care
research has grappled with extremely wide differences in definitions and measurement of quality,
geographic setting, and families’ socioeconomic statuseanal/ethnic composition. Some variation
exists in ages of children enrolled in the samples studied, but the age variation is less than in center
child care stdies, largely because family child care more commonly serves infants and toddlers and
is used much less as a care setting for preschool-age children. We selected eight studies published
between 1981 and 1995 for review (see Table 2) and briefly summarize their findings here. A few
years ago, we did not have a clear picture of the relationship between family child care quality and
children’s development (Kontos 1992). The picture has changed, however, witbehepublication

of findings from a multisite study, the study of Quality in Family Child Care and Relative Care

(Galinsky et al. 1994; and Kontos et al. 1995). These findings are necgssarilpent in our review.

1. Child Outcomes Associated with Higher Quality

Like the center-based studies described earlier, child outcomes measured in family day care
include both cognitive and socioemotional development, with special attention given to child-caregiver
attachment. Goodman and Andrews (1981) defined quality in terms of educational programming.
They found that adding a home-teaching educational program of two to four howesegen a family
day care stting significantly improved children’s receptive language, readiness skills, and basic
concepts. Howes andeSitart (1987) controlled for family characteristics to show the importance of
child care quality on children’s level of play with peers and objects. Kontos et al. (1995) measured
children’s object play, reflecting children’s level of cognitive develepin Children in regulated care
were more frequently engaged in high-level object play than were children in relative care. Other

studieshavefound benefits of higher quality in improved social skills development and personal
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maturity (Lamb etl. 1988), less aimless wandering and more involvement in activities (Galinsky et
al. 1995), more vocalizations to peers (Howes and Rubenstein 1981), and enhaabédidys(Kontos
1994). Kontos et al. (1995) found few behavior problems in their study afeshild family child care

and relative care, and no differences among the three types of provider.

Strength of the child’s attachment with the caregiver has been an important outcome in studies
with infants and toddlers. The setyiand trust that accompany secure attachment allow children to
use available resources andterials better. Studies have found greater security of attachment when
caregivers are sensitive andgessive (Kontos et al. 1995) and when they have received specialized
training (Galinsky et al. 1995). The study of Quality in Family Child Care and Relative Care found
no differences in security scores across different types of providers (Kontos 1995). Preliminary
findings from the NICHDmultisite child care study suggest that secure infant-mother attachment (at
15 months of age) results from a complex interaction of quality ofcdniland quality of the mother-
infant interactions at home. Although analyses of child gasadity have not been published as of this
writing, the preliminary repoiihdicated that one of the conditions under which attachment might be
adversely affected is poor-quality child care (where caregivers are inattentive) (NICHD Early Child
Care Research Network 1996).

Otherresearch has focused on language development. Benefits to children have been seen
particularly in receptive vocabulary. Goelman and Pence (1987; and19&s)adichan and Andrews
(1981)found higher levels of language development among the children attending higher-quality
family child care. Kontos et al. (1995), however, found that structural and process variables did not
predict communicative competence (adaptive language), although ratings by the providers may not
have been eeliable method for assessing children’s language. Kontos et al. also reported that the

percentage athildren engaged in high-level peer play and object play was less than expected given
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the children’'sages. The authors concluded that “children in family-based care are not experiencing

caregiving environments likely to promote optimal development” (Kontos et al. 1995, p. 163).

2. Quality Dimensions Associated with Positive Outcomes

Important elements of quality found to &&sociated with positive outcomes in family child care
include (1) global quality ratings, using instruments such as the Family Day Care Rating Scale
(Godman and Pence 1988; Howes and Stewart 1987; Kontos 1994; and Kontos et al. 1995); (2)
stability of care (Howes and Stewart 1987); (3) training of caregiver (Galinsky et al. 1995); (4)
provider intentionality or professionalism and commitment to children (Kontos et al. 1995); (5)
caregiver behaviors and characteristics, such as sensitivity and responsiveness (Kontos et al. 1995);
and (6) structural features, suchgasup size (Howes and Rubenstein 1981; and Kontos et al. 1995).
Given thesmall number of studies and the different ways these variables are defined, it is not
appropriate toattempt to estimate the relative importance of the different quality dimensions.
Nevertheless, it is worth noting the importance ofthientionality” dimension identified by Kontos
et al. (1995). To our knowledge, this characteristic of child care providers has not previously been
articulated, yet it has the potential of being aikelycator of quality in family child care (and perhaps
in center-based care as well). It is sensible to believe, as Kontos et al. argue, that providers will
provide better quality care along a number of dimension if they have professional preparation, seek
out opportunities to learn about child care and child development, actively plan for the experiences
their children will participate in, and are actively involved in networks of other family child care
providers.

Finally, the study of Quality in Family Child Care and Relative Care has iddrttife relationship
between the provider and the parent asrpiatiy crucial. It is often assumed that relatives are in the
best position tgrovide needed child care. In the Kontos et al. (1995) study, however, the care

provided by relatives (usually grandparents) was more likely to be ratedleguade, and the relative-
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providers were less setige and responsive in interacting with the target child. Rather than placing
the onus on relatives per skee authors focus on the conditions that led to the low ratings of quality:
“when adults care for children under I&san ideal circumstances (poverty, social isolation, not their
choserprofession), the children are less likely to get the warmth and attention that parents rate as

important attributes of quality child care” (Kontos et al. 1995, pp. 204-205).

3. Factors that Modify the Relationship Between Quality and Child Outcomes

Several studies have found differential effects of quality as a function of such factors as family
socioeconomic status (Kontos 1994; and Kontos et al. 1995), maternal employment (Kontos et al.
1995), and child’s gender (Howes eigtwart 1987). Findings are too few, however, to enable us to
draw any firm conclusions about the most important moderators of the quality-child outcome

relationship. Nevertheless, research to date provides the foundatidmatnfuture studies can build.
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IV. STRENGTHS AND SHORTCOMINGS OF RESEARCH DESIGNS USED
IN STUDYING THE EFFECTS OF CHILD CARE QUALITY

Researchers have used a variety of statistical methods to assess the effects of child care quality
on children’s well-being. In this section, we discuss the statistetilods within a unified regression
framework so that the central features of the various design methodologies can be easily compared.
First we review studies that used nonexperimental designs to compare outcomes for children who
attended classrooms or centers of different quality. Then, we review studies that compared the
outcomes for children whdtanded child care classrooms randomly assigned to different quality-of-
care conditions. In both sections, we highlight the features of the most metficaltycsound studies

and discuss how research on quality can be improved.

A. NONEXPERIMENTAL DESIGNS

Most studies assessing the effects of child care quality on children’s well-being have used
nonexperimental designs in which a sample of children attending a representative set of classrooms
or centers in particular locales was selected for observation. These studies ntieasyuatity of care
the centers provided, as well as developmental outcomes, and compared the outcdnieseiormvho
attended higher- and lower-quality centers. We separately discuss the statistical methods in studies

using contemporaneous, longitudinal, and pre-post nonexperimental designs.

1. Contemporaneous Designs

Most studes that employed a contemporaneous design measured child care quality and child
outcomes at approximately the same time. These studies assessed the contemporateotistafte
care quality on child outcomes byraputing correlation coefficients between the child outcome and

center quality measures and determining the statistical seymife of the correlation coefficients (see,

37



for example, Howes et al. 1992). The salient features of this technique can be illustrated using the

following regression model:

Q) Y=a+[Q +¢

whereY is a child outcome measui@,is a center or classroom quality measwes the intercept
term, G is the measure of the effect of the quality measure on the child outcome measuris,and
meanzero random-error term that is assumed to be uncorrelatedQuieimd is interpreted as
representing unobserved factors affectiiag

The parameters of equation (1) can be estimated) ordinary least squares (OLS) technidties.
If the quality measuré&), is a binary variable that takes on the value of one if a center has a particular
quality characteristic, and zero otherwise (for example, NAEYC accreditation), then the estimate of
P represents the difference in the mean child outcomsureéor children who attended centers with
and without the quality characteristic. For epdanif Q equals one for high-quality centers, and zero
for lower-quality centers, then the coefficiergpresents the difference in mean outcomes between
children inhigh- and lower-quality centers. @ is a continuous variable (for example, ECERS or
ITERS scors), the estimate ¢f represents the marginal increase in the child outcome measure due
to a unit increase Q. Standard significance tests (t tests) can be usesbass whether the parameter
estimate g is statistically significant (that is, whether the child care quality measure is a significant
predictor of the child outcome measure).

The model irequation (1) can be extended to include multiple quality measures. For example,

Howes and Olenick (1986) estimated a variant of the following model:

“The OLS estimate ofj is not exactly the correlation coefficient betwégandY, but can be
written as the correlation coefficient multiplied by giandard deviation of divided by the standard
deviation ofQ. We present the OLS model in equation (1) so that the statistical methods used to
estimate the effects of child care quality on child outcomes in all the reviudids can be discussed
within a unified framework.
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() Y=a+[Q,+6Q, +¢

whereQ, is a binary variable that takes on the value of one if a child attended a high-quality center,
Q, is a binary variable that takes the value of one if the child did not attend a day care center, and the
binary variable signifying a low-quality center is omitted from the model. Imthdel, the coefficient

B, represents the difference between the mean outcomes of children who attended high- and low-
guality centers, and, represents the difference betweenrttean outcomes of children who attended

no center and those who attended low-quality centers. Standasticstiatiests (t tests and F tests) can

be condated to test hypotheses that child outcomes were the same for children attending high- and
low-quality and no centers.

Estimating the effects afenter quality on child outcomes using equations (1) and (2), however,
involves a serious potential problem: Child background and family characteristic measures that are
correlaed with the child outcome measures may differ for children who attend centers of different
guality, as kyes et al. (1990) and others have noted (see discussion in Section Ill). In this case, the
coefficient estimates on the quality variables will capture not only the potifdiels of center quality
on child outcomes but also the effects of omitted child charstitevariables on child outcomes. For
example, if highly edutad parents are more likely than less educated parents to send their children
to high-quality centers, and parental education has a positive effect on child outcomes, then the
estimate of#in equation (1) Wi capture both the effects of center quality and parental education on
child outcomes. The estimated effects@fiter quality on child outcomes would then be overstated.

The potential bias in the OLS estimatefah equation (1) arises if the quality varialdg,is
(positively) correlated with the error ter, This bias is denoted in the stadiat literature as “sample
selection” or “endogeneity” bias. Seveslidies have attempted to control for this bias by including
child andfamily background characteristics as control variables in the regression models (see, for
example, Cost, Quality, and Child Outcomes Study Team 1995; Howes and Olenick 1986; Kontos
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1991; and Phillips et al. 1987). These madttempt to “purge” the correlation betwé&gande by
including controlvariables in the model to capture that par¢ tiiat is correlated witp. Since the
remaining modeérror term is uncorrelated witQ, OLS methods yield unbiased estimates of the
effects of center quality on children’s well-being.

The basic model astated in these studies is an extension of equation (1) and can be written as

follows:

(B) Y=a+[Q + X0+ ¢,

whereX is a vector of control variables adds the vector of regression coefficients for the control
variables. The vector of control variables differs by study, although the vector usually includes
measues of (1) child demographic characteristics (age, gender, race), (2) parents’ background
characteristics (educational attainment, occupation), (3) family structure and behavior patterns, and
(4) the child’s child care history. Many studaso include terms in the model formed by interacting
(multiplying) the quality measures with the control variables to assess whether the effects of center
quality differ by subgroups defined by the child and family background characteristic variables.

Researhers usually estimate the parameters in equation (3) in two steps. First, they select a
limited set of control variables to includethre regression models by regressing the quality measures
on all consructed control variables and selecting those control variables with the most predictive
power. Second, OLS methods are used to estimate the parameters in the model. The OLS estimate
of the coefficienf?in equation (3) signifies the regression-adjusted effeitteo€enter quality measure

on the child outcome meastufe.

“Theresearchers genally include only a limited set of control variables in the models because
they believe that this approach produces more precise unbiased estimates of the effietds gfiality
than does an approach where control variables that anégihdy correlated with the quality measures
are alsancluded in the models. It is true that the center quality impact estimates will be similar
whether or not the models include contratiables that have low correlations with the center quality
measures. However, the inclusion of these control variables may produce more precise impact
estimdes if they are statistically significant predictors of the child outcome measures. Hence, the
optimal estimation approach would be to includéhiemmodels those control variables that are highly
correlated with either the quality measures or the outcome measures.
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The recent CQCO study (Cost, Quality, and Child Outcomes Study Team 1995) is the most
methodolgically sound study using a contemporaneous nonexperimental design. It estimated a
model similar to equation (3) using data on a large sample of more than 8&échiltb attended 181
centers in four states. The study team categorized the 181 centers as cpatarsneédiocre, or high
(developmentally appropriate) quality, and included binary variables in the modslismtiife quality
of each center. They calculated predicted (expected) outéonaeshild with average characteristics
who hadattended each type of center, and conducted statistical tests to determine whether the
differences in these preted outcomes were statistically significant. In addition, they estimated the
effects of center quality for subgroups defined by child and family background measures.

Several other studies also havereated models similar to equation (3) (see, for example, Dunn
1993; Howes and Olenick 1986; Kontos 1991; and Phillips et al. 1987). We believe, however, that
the resultdrom these studies are difficult to interpret. These studies used hierarchical regression
models, where groups of control variables were sequentially added to the control variable set, and
where the parameters of the model were estimated eachieve group of variables was added. For
example, Phillips et al. (1987) entered children’s age into the equation first, aedtiwed the family
background variables, child canstiory variables, and the center quality measures. After each round
of model estimation, the researchers conducted statistists to determine whether the new group of
variables significantlyricreased the proportion of variance of the outcome measure explained by the
model (that isthe model R). Thus, the statistical significance ofcii@ngein the R value was
computed after each new group of variables was added to the model, and the researchers used these

results to assess the degree to which the added group of variables affecteddiécamié measures.

This study is designed to be a longitudinal study, but thus far ontptitemporaneous findings
have been reported.
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A serious problem with this procedure, howevetha the degree to which thé R values change
when newgroups of variables are added critically depends orottier in which the groups of
variablesare added. For example, center quality variables may be significant predictors of child
outcomes when they are the first group of variableisided in the equations, but they may have little
effect when they are added to the model after the child and family background variables have been
included. The order of variable inclusion matters since the degree to which the R statistic changes
depends on the covariance between the new group of variables and the control variables previously
added to the model. The change in the R value will be small if the covaramesen the two groups
of variables is large, and will be large if the covariance is small. Thus, results presented in these
studies are valid for a particular order of variabtdtision but may not be valid for a different ordfr.

We believe that the proper analytic regression approach is to isclmdéaneouslhall the control
variables in the model, and to assess the joint significance of each guauabfes, while controlling
for the effects of all other groups of variables (as was done in the CQCO stinityprocedure is
appropriate for assessing whether the center quality variables are significant predictors of child
outcomes after controlling for the effects of family background factors, and vice versa. In addition,
we believethat authors should use the coefficient estimates from these regression models to predict
what the difference iroutcomes would be for a child with average characteristics who would attend
centers of different quality, so that the magnitude of the effects of center quality on children’s well-

being can be assessed.

“The statistical tests pertaining to tbij significance of théast group of variables included in
the modelsare correct, however, since these tests incorporate the influence of all other control
variables on the child outcome measures. However, the statistical tests pertaining to the joint
significance of each of the other groupwvafiables aréncorrectbecause those tests do not take into
account the effects of all other variable groups on the child outcomes.
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2. Longitudinal Designs

Studies that have employed longiinal designs have attempted to assesktigetermimpacts
of day care experiences of varying quality on childlcomes. These studies obtained follow-up child
assessment data for children who had participated in good- and pbtyr-child care. The follow-up
child assessments were coathd at varying periods after children’s child care experience. Thus, in
terms of equation (1), the centprality measure$), were obtained when the children were enrolled
in day care, and the child outcome measuresyere usually obtained when the children were in
elementary school.

The models estimated in the studies using a longitudinal design are similar to the mioaaieest
in the studes using a contemporaneous design. The researchers usually began their analyses by
calculating the correlation coefficients betwéea center quality and child outcome measures. Then,
they estimated regression models similar to equation (3), whitdeand family background variables
were included as control variabledlie models. The control variables were usually measured at the
time the children attended child care and are similar to the control variables used in the studies
employing a contemporaneous design.

The longitudinal studies have two shortcomings. First, sample selection bias in the
contemporaneous estimates of the impact of child care quality are likely to be compounded in the
longitudinal impact estimates because most longitudinal studies do not control for events related to
child outcomes and center choice that occurred dtimmdollow-up period. For example, if children
who attend high-quality centers are more likely than children who attend lower-quality centers to
subsequently attend better schools, then the estimated impacts of caitieoqgichild outcomes will
be confounded with the effects of these events. Consequently, thdexbtimiater quality impacts are

likely to be biased wpard. We believe that more complete follow-up data on child experiences and
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environmental changes should be aldi in future studies employing longitudinal designs, because
these events are likely to have a substantial effect on child developmental outcomes.

Second, all the longitudinal studies we have reviewed that estimated regression models similar
to equation (3) used hierarchical regression technigues in which groups of continté saviere added
sequentially to the models. Asdissed previously, this procedure yields estimates that are difficult
to interpet. We believe that future work should present parameter estimates and predicted child
outcomes for centers of varying quality whba control variables are included simultaneously in the

regression models.

3. Pre-Post Designs

Studies thatised pre-post nonexperimental designs assesseahsvgesin center quality
affected children’s well-being. These studies either (1) compared the outcomes of separate cross-
sections of children before and after a center quality change (pre-post cross-section designs), or (2)
compared the outcomes of a longitudinal sample of children who experienced a change in day care
guality with the outcomes of those who did not (pre-post longitudinal designs).

The most imprtant study using a pre-post cross-section design is Howes et al. (1995), which
assessed how changes in Florida’s child-staff ratio requirements in child care facilities affected the
quality of children’s development. Florida legislatiord®91 changed child-teacher ratios for infants
from 6:1 to 4:1 and for toddlefsom 8:1 to 6:1; the changes went into effect in 1992. To assess how
thesechanges affected child outcomes, Howes et al. collected data in 1992 on a cross-section of
children who attended approximately 150 centers in four Florida counties before the requirement
changes; they also collected data on a separate cross-section of ahildrattended the same centers
two years after the changes went infeef They estimated models similar to equations (1) and (3),
where the quality variabl€), was a binary varide equal to one if the data point was collected before
the legislation went inteffect, and equal to zero otherwise. Hence, the estimate of the coefficient
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represents the (regression-adjustifference in the mean outcome measure between children in the
1992 and 1994 samples.

The OLS estimates thie effect of center child-staff ratio on child outcomes in the Howes et al.
study are unbiased if therere no systematic unmeasured differences between the characteristics of
the children in the 1992 and 1994 cross-sections except that the children in the 1994 cross-section
enrolled in classrooms with highehild-staff ratios. This is a plausible assumption, because data on
the two groups of children were collected amip years apart. Therefore, the average characteristics
of the two groups of children and the environmental conditions they faced were probably similar.

Studies using pre-post longitudinal designs compaiedutcomes of children in child care who
experienced a change in the naturéhefr care with the outcomes of those who did not experience a
change. For example, Wes and Hamilton (1993) obtained follow-up data on a sample of children
in five centers. They assessed whether children who changed their chikettiage st their primary
teacher, or had a change in the qualitaieeire of their relationship with their teachers had different
outcomes than children who had a more stable child caréengqeer They estimated models similar
to equation (1), where tlyiality measureQ, was a binary variable signifying whether the child had
a change in the nature of his or her care or a continuous variable assessimgtibe of such changes.

They estimated separate models at various follow-up points. This procedure produces unbiased
estimates of the effect of quality-of-care changes if there adéfeoences between the characteristics

of children whahad care changes and those who did not. It is likely, however, that differences exist
between these groups of children. Hence, we do not believe that these studies yield reliable center

quality impact estimate’s.

*As we discuss later,raore appropriate estimation strategy is to estiméiteed-effectsnodel,
where differences in the baseline and follow-up outcomes are confipackidren who had a quality
change during the fallv-up period with the outcomes of children who did not experience a change.
This procedure removes any individual-specific time-invariant differdsetgeen children in the two
groups.
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B. EXPERIMENTAL DESIGNS

The most rigorous design methodology that can be used to estimate internally valid impacts of
center quality on children’s well-being is an experimental or randomized design, where classrooms
in a sample of day care centers are randomly assigned to different quality-of-care groups, and where
children requiring day care are randomly assigned to the classrooms. Randomimati@s that there
are no systematic observable or unobservable differences between children assigned to the different
classrooms, except for the quality of care that they receiveéhanthere are no systematic differences
between the quality of teachers assignetiéadifferent quality-of-care groups. Thus, randomization
ensures that the quality measuresduation (1) are uncorrelated with the error term in the equation.
Hence, shple differences in the mean values of classroom outcomes for classrooms assigned to the
various treatment groups will yield unbiased quality impact estimates, and the associated t-tests
indicate statistical significance.

Because pants or child care staff members may want to select specific teachers for certain
children, it is seldom feasibfer children to be randomly assigned to classrooms. Therefore, a more
realistic design is to allocate children to specific classrooms (either through parental or center staff
choice, or randomly) and then randomly assign classrooms to different qualineafemditions. This
design,however, may produce less-precise estimates of the effects of day care quality for a given
sample size than a design in which all children are also randomly assigned ¢ooiasfrecause there
is a greater chance that the average characteristics of children will differ across classrooms. Hence,
the standardrrors of the estimated effects of day care quality must take into account that a different
allocation of classrooms to the quality-of-care groups could produce different results.

Although not primarily focusing on child outcomes, Love et al. (1992) conducted a study that
illustratessome of the strengths and problems of using an experimental design to assess the impacts

of structural variables on @aroom dynamics and children’s behavior. They randomly assigned 112
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classrooms in 62 agencies in California to one of three child-staff ratio conditions: 8:1, 9:1, or 10:1.
Children in the child care facilities were not randomly assigned to classrooms, but were enrolled in
specific classes prior the time classroom randomization took place. Average classroom outcomes
for classrooms assigned to the three evaluation groups were compared to assess whether increasing
child-staff ratios substantially affected dimensions of children’s behavior.

Randomized designs are, in theory, the most effective designs for obtaining reliable impacts of
a policy intervation. Because these designs are often difficult to implement, however, they usually
have practical limitations. Program staff members are often unwilling to participate in randomized
studies. Thus, many studies employing randomized designs use only those program sites that agree
to participate. For example, the classrooms that participated in the study by Love et al. were
volunteers. The problem with the nonrandom selection of sites is thafté@nsdifficult to assess how
evaluatiorresults can be generalized to broader populations or sites. The randomization process or
method ofintroducing the intervention could also create contaminating effects, which could be
confused wittthe impact of the evaluation. For example, Love et al. found that their study was not
as successful as planned in testing the full range of ratios to which classrooms were assigned, since
classrooms did not alwaygperate at their assigned ratios. As another example, if classrooms within
a center are randomized tdferent quality-of-care groups, then the positive effects of a high-quality
classroom could “spilbver” into lower-quality classrooms, thereby producing impact estimates that
are biasedlownward. Therefore, caution must be used in interpreting the impact estimates from

experimental designs.

C. RECOMMENDATIONS FOR FUTURE RESEARCH

In this section, we discuss our recommendations for future research on the effects of child care
guality on children’s well-being. Although we fawexperimental designs modeled after the National
Day Care study’s substudy (Ruopp et al. 1979), we recognize that they are extremely difficult and
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expansive to implement. Because nonexperimental designs are more practical, they are likely to
prevail inthe research of the foreseeable future. We have two recommendations for future studies
employing nonexperimental methods to estimate center quality impacts:

1. For studies employing contemporaneous or longitudinal designs, models should be
estimatedhat use established statistical methods that correct and test for systematic
unobservable differences betwebka characteristics of children who enroll in centers of
different quality or in no centers.

2. Additional studies should be conducted that use pre-post designs, where the child
outcomes of a cross-section of children who attended child care before an exogenous
change in centequality regulations are compared with the child outcomes of a separate
cross-section of children who attended child care after the changes went into effect.

1. Use Methods to Correct for Sample Selection Bias Due to Unobservable Factors

Earlier, we reviewed the basic statiatiprocedures used by studies employing nonexperimental
contempoaneous and longitudinal designs to assess the impacts of center quality on children’s
developmentabutcomes. In our review, we focused on studies that estimated the impacts of center
quality while corrolling for potential observable differences between the characteristics of children
who attended centers of different quality. We argued thaiitgertant to adjust for these observable
differences sdhat the impact estimates reflect the “true” effect of center quality on child outcomes,
and not the effect of differences in child characteristics by center choice that are correlated with the
outcome measures.

Regression models offer one means of controlling for systematic differences between the types
of childrenwho attend centers of different qualityhen all such differences can be measurneds
plausible, however, thahmeasuredystematic differences thaffect the outcomes of interest remain
between children who enroll in centers of different quality. In the reviewed studies, the regression

models generally yieldR values aifily about 10 or 15 percent, suggesting that a large proportion of

thevariance of the child outcome measures is not being explained by the control variables. Hence,
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important unobserved factors exist that affect child devedéntal outcomes, and it is likely that these
unobserved factors are correlated with parental decisions about the dgyecaire to provide for their
children. In this case, OLS estimation procedures will yield biased center quality impact estimates,
since the quality meares will be correlated with the error term in the regression models (even after
controlling for observable child characteristics).

Several statistical procedures developed in the pasa&8 can be used to attempt to correct and
test forsample selection bias when regression models are used to estimate the impact of a policy
intervention,albeit with mixed results. We recommend that these procedures be applied in future
research to determine whether the positive effects of cguddity on child outcomes generally found
in previousstudies remain after both observable and unobservable differences in types of children
attending centers of different quality are accounted for in the regression models.

The two most popular apprdaes to correct and test for sample selection biases are (1) the two-
stage econometric procedure developed by Heckman (1976; and 1979) when cross-section data are
available,and (2) fixed-effects (difference-in-difference) procedures when longitudinal data are
available. Here, we discuss the main features of these procedures.

The Two-Stage Method. The two-stage method first models and estimates the decision by
parents tosend their children to a day care center of a particular quality (or not to use day care
services). Ithen includes in the regression equations variables that are functions of the estimated
probabilities of a child receiving a particular quality of center care.

In the firststage, a model is specified to explain how parents decide whether to send their child
to a high- or lower-quality center. Fexample, [etND be an index of the net benefits to the parents
of sending their child to a highexsus lower-quality center, and assume ItRB is a linear function

of observed variable#/ and unobserved variablgs Then:

(4) IND=WO+7.
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In this function, the parents will send theiildio a high-quality center if the index function exceeds
zero and will send their child to a lower-quality cemtirerwise. Parameter estimates in equation (4)
are obtamed by using probit binary choice statistical procedures and are then used to obtain the
predicted probability that a parent chooses a center of a particular duality.

Heckman corrects and tests for sample selection bias by using a function of the predicted
probability that a parent enrolls her child in ahhggality center (known as Mills ratio). This is done
to obtain an estiate of the portion of the error term in the child outcome equation that is correlated
with the center quality binamyariable, and to include the Mills ratio as an additional regressor in the
outcome equations, thereby eliminating the correlation between the quality naseksthie error term.
Because the remaining error term is no longer correlated with the center quality ni@aSumeethods
will be consistent (unbiased in large samplés).

The Heckman procedure is theoretically sound. However, obtaining reliable impact estimates
depends orsuccessful identification of the child outcome equations. The outcome equation is
identified successfully if it is possible to distinguisttween the coefficients of the outcome equation
and the coefficient ithe equations that predict center choice. The usual identification method is to
specify variables that affect center choice but that are uncorrelated with the unobservable variables
affecting child developmental outcomes (tisatat least one variable W must be excluded from the
control variable set in the outcome equations). In practice, stiebles are often difficult to specify.

Thus,whether these sample selection bias models can be estimated successfully will depend on

®Equation (4) can easily be generalized to include multiple center choices.

"The two-stage econometric technique developed by Maddala and Lee (1976) is another
commonly used method to control feemple selection bias. This approach also uses a probit model
to obtain predicte@robabilities of center choice. However, instead of including an estimated Mills
ratio term for children in the child outcome equations, the approach replaces the quality indicator
variable with the predicted center choice probabilities. This “insttatievariable approach can also
be used if the quality measure is a continuous variable instead of a binary variable.
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whether such ariables can be found and on the child outcome being evaluated. An example is a
variablerepresenting the distance that the family lives from a high-quality day care center. This
variable is likely to be correlated with whether or not a child attehdghaquality day care center, but
it may not be directly correlated with unobseie factors affecting child outcomes. In studies of the
effects ofchild care quality using low-income populations, an identifying variable would be one
signifying whether the locales in which sample members live have legislated a workfare program
where welfareaecipients must seek employment or enroll in education or training programs as a
condition of their welfareaceipt. This variable would predict whether a child attends child care but
would not be directly related to child outcomes.

The Fixed-Effect Method. When longitudinal data are available, researchers often use fixed-
effect difference-in-difference) estimation methods to correct for potential selection bias when
assessing the effectiveness of a policy intervention. In our context, the fixed-effect model can be

written as follows:

(B) Yo=ag+RQ+ X6+,

whereY, is a child outcome measuredfild i in timet, X, is a vector of child characteristics, aQd
is thequality of the center in which the child enrolled between the baseline and follow-up data
colledion points. The parameteris an unobserved individual fixed-effect that does not vary with
time and that may be correlated w@tandX. The vector of unobservabless assumed to have mean
zero and to be uncorrelated wifhandX.

The fixed-effects model allows for the possibility that sample members who enrolled in some
types of centers mdyave systematically different unobservable individual fixed-effects than sample
members who enrolled wmther types of centers (or no centers). The fixed-effect parameters capture

that part of the total error term that is correlated with the quality and observable child characteristic

51



variables. The remaining errar, is assumed to be uncorrelated with the center quality, control
variables, and fixed-effepgiarameters. Hence, OLS estimation techniques will yield unbiased center
guality impact estimates if the fixed-effect parameters can be estimated.

The fixed-effects model can only be estimated if longitudinal data are available, since multiple
observations on the same child are needed to estimate (identifyllithidual fixed-effect parameters.

The model is usually estimated in two stages:

1. Data orthe outcome variables of interest and the control variables are colbetted
sample members enroll in their centers (ootethey change centers) and at a follow-up
point (or at multiple follow-up points).

2. The difference in the outcome measures between the follow-up and baseline periods is
regressed on the difference in the control variables between the two periods using OLS
techngues. This procedure corrects for sample selection bias because differencing
removesthe individual fixed effects. The estimate of the coefficightepresents the
regression-adjusted difference in tfenge in outcomes between children who enrolled
in centers of different quality. t&dard statistical tests (t-tests) can be used to determine
whether differences in the outcome changes are statistically significant.

The fixed-effect methodan be employednly if data can be obtained before a change in center
guality status occurs. Center quality status must change for some sample members between the
baseline andollow-up periods, so that the quality measures remain in the differenced regression
model. Because of this datquirement, fixed-effects techniques may not be appropriate for certain
studies.

Another potential limitation of the fixed-effects approach is that it assumes that the average
difference between the unobserved individual fixed effectshiitdlren who attend centers of different
guality does not vary with time. It is possible, however, that these unobsiéfeeeinces may change

overtime. For example, the unobservable factors affecting growth rates in child development

measures may differ for children attending high- and lower-quality centers.
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2. Conduct Additional Studies Employing Pre-Post Cross-Sectional Designs

The sgudy by Howes et al. (1995), which assessed how changes in Florida’s child-staff ratio
requirements affected chilé&delopment outcomes, compared the child outcomes of separate cross-
sections othildren who attended child care before and after the changes in regulations went into
effect. We believe that this pre-post, quasi-experimental study desigecisvefffor obtaining reliable
estimates of the impact of child care quality on children’s devedapihthe data collection points for
the separate cross-sections of children are not topdat. aln this case, the characteristics of children
who attend bild care centers before and after an exogenous change in center quality regulations are
likely to be similar on avege; therefore, uncontaminated estimates of center quality impacts can be
obtained.

We also bieve that this pre-post design may be more effective for obtaining reliable estimates
than contemporaneous and londihal designs. This is because the characteristics of children who
attend child care centers of different quality soon befagesoon after an exogenous change in center
quality are more likely to be similar, on average, thase of children who attend centers of different
quality because gdarental choice. We believe that additional effort should be devoted to obtaining
center gality impact estimates using these pre-post designs. The use of these designs is probably
limited, howeverbecause few instances exist where center quality within a locale is changed due to

legislative or other exogenous reasons.
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TABLE 1

CENTER CARE STUDIES THAT EXAMINED QUALITY OF CARE AND CHILD OUTCOMES

Relationships Between Quality

Study (Date) Sample Size Sample Demographick Age Rangge Design and Methodoldgy Outcomes Measyred and Child Outcomgs
Studies Using Contemporaneous Designs
Cost, Quality, 826 children 15% African American| Age 4 Contemporaneous design Receptive language Higher classroom quality indey was
and Child associated with:
Outcomes 181 centers 68% white Observational measures of Prereading skills Greater receptive languade
Study Team classroom quality ability
(1995) 6%Hispanic Premath skills Higher premath skills
Direct assessments, teacher More advanced social skills
4% Asian ratings, and self-reports of Self-perceptions of More positive self-perceptionfs
child outcomes competence
63% of mothers have Effect of quality on receptive
less than bachelor’s Level of social play language was greater for minority
degree children.
Attitudes toward child care
Social skills
Dunn (1993) 60 children 90% white Ages 3to 5 Contemporaneous design Sociability Children with married parents and
those attending centers that offered
30 classrooms in 24 10% African American Observational assessment Social adjustment less variety and more guiddnce (or
centers staff interviews, and more “total limits”) were rated as
Middle socioeconomic questionnaires to measure Social play better socially adjusted; childrgn
status classroom quality attending centers that provided
Cognitive development and more total limits had higher levelq
77% two-parent families Direct assessment, teacher intelligence of complex social play.
ratings, and child achievement
tests to measure child Cognitive play Children attending classrooms with
outcomes higher overall quality and whose
caregivers had a child-related
college major and less experience i
the center scored higher on a test of
intelligence.
Child-staff ratio and group size did
not predict children’s social and
cognitive development.
Field (1980) 80 children 100% white Ages 3to 4 Contemporaneous design Peer interactions Children attending classrodms that
(observational and child data had low teacher-child ratios and
Four center-based Middle socioeconomic collection over a nine-month Play behaviors (fantasy play, partitioned, special play ar¢as

preschool classrooms

status

period)

Observational assessment of
quality on two dimensions

Direct assessment of child
outcomes

associative-cooperative play

exhibited more optimal behavior
(including interactions with peers,

verbal interactions, fantasy play

and associative-cooperative play)
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TABLE 1 (continued)

Study (Date)

Sample Size

Sample Demographic

Age Rangg

Design and Methodold

gy Outcomes Meas

Relationships Between Quality

red and Child Outcomg

File and Kontos

28 children

Demographic

Ages 2% to §

Contemporaneous design

Cognitive play level

Positive teacher interactions with

classroom quality

Direct assessment of child

adaptability, intensity, mood
and rhythm)

positive affect, controlling for
temperament and child
demographics.

(1993) characteristics not (observational and child datq (functional, constructive,jand children, a characteristic indigative
6 to 12 center provided collection over a two-week dramatic play) of high-quality classrooms, were
classrooms (exact period) related to a higher level of
number not provided) Social play level (solitary, children’s social play. Less teachgr

50% had mild or Observational assessment of parallel, and interactive glay) involvement in routine activitips,
moderate cognitive quality less watching, less support of
and/or speech and cognitive play, and more overall
language delays. Direct assessment of child teacher uninvolvement were algo
outcomes related to higher levels of social
play.
Children’s experiences with their
teachers were not related to their
level of cognitive play.

Goelman and 105 children Predominantly white Approximately Contemporaneous design Language developmept Among children attending|cente

Pence (1987; (Canadian) 3to 4 years 0 (observational and child data based care, quality of care d{d not

and 1988) 5%enters age (ages not | collection over a one-year Peer interactions predict language development

Range of socioeconomic provided) period) scores.
52 family day care status represented Play activities (solitary,
providers Observational assessment and cooperative) Children in center-based care)
50% two-parent families parent ratings of classroom engaged in more high-quality
quality “information activities” than
children in family day care.
Direct assessment of child However; for children in family
outcomes child care, the amount of
information activities was not
related to quality.

Hestenes, 60 children Range of social classep Ages 3to § Contemporaneous design Emotional expressignLow levels of classroom

Kontos, and represented (observational and child data (positive versus negative engagement by teachers predictdd

Bryan (1993) 26 centers collection on two separate affect, intensity of affect, more intense negative affect anjong

Race/ethnicity of occasions) duration of affect) children; children whose teachefs
30 classrooms children not provided showed high levels of classroom
Observational assessment of Temperament (approach, engagement displayed more |ntense

outcomes




TABLE 1 (continued)

Relationships Between Quality

Study (Date) Sample Size Sample Demographick Age Rangge Design and Methodoldgy Outcomes Measyred and Child Outcomgs
Holloway and 55 children 4% African American Age 4 Contemporaneous design Free-play activities Children engaging in high-qualify
Reichhart- (observational and child data interactions with teachers and J
Erickson 15 centers 94% white collection over a three-week Social reasoning and probjlem children attending centers wit
(1988) period) solving lower child-teacher ratios scored

2% Asian higher on a test of social reasoning
Observational measures of Peer interactions skills.
91% two-parent families classroom quality
In centers that were better able to
Predominantly middle Direct assessment of child accommodate groups of varyin
socioeconomic status outcomes sizes, had smaller classes, and
offered a variety of age-appropriate
materials, children scored higher or
a test of social reasoning skills.
In centers with a more spacious
layout, children spent more time in
focused, solitary play and less time
observing.
Quality indicators were not
significantly related to negative or
positive social interactions with
peers.
o1
~ Howes and 89 children 10% African American Ages 1% - 3 Contemporaneous design Compliance Children attending high-qudlity
Olenick (1986) centers were more compliant and
Eight centers 70% white Observational assessment and Resistance less resistant and were morg¢ likely
caregiver reporting of to self-regulate (or refrain from
13% Hispanic classroom quality measures Self-regulation touching food and forbidden ngw
toys).
7% Asian (based on Direct assessment (in home
race/ethnicity of father) and center) and parent ratings Quality of care predicted self-
of child outcomes regulation and resistant behavior
69% 2-parent families among boys but not girls.
Howes, 414 children Full range of social Ages 1 to 44 Contemporaneous design Attachment with teacher Children in classrogmarrated hi
Phillips, and » 68 infants classes represented on “appropriate caregiving” were
Whitebook » 175 toddlers Observational assessment of Social orientation more likely to be classified as
(1992) » 171 preschoolers 21% African American quality secure (but not as avoidant or
Interaction with peers ambivalent).
233 center classrooms 73% white Direct assessment of childien
Children in classrooms rated highe
on “developmentally appropriate
activities” were more likely to be
both adult and peer oriented.
Howes and 40 children 33% African American, Ages 1% to Contemporaneous design Peer social behaviors The greater use of nonpoftable
Rubenstein Hispanic, or Asian under 2 objects (indicative of a quality
(1981) Eight centers Observational assessment off Peer social interaction environment) in centers was

16 family day care
homes

67% white

Predominantly two-
parent families

Middle socioeconomic
status

classroom quality

Direct assessment and
observer ratings of child
outcomes

Structure of peer play

positively related to the level of
interactive play.

No overall differences in the
frequency of socially directed peer
behaviors were present between
family day care and center care.
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TABLE 1 (continued)

Relationships Between Quality

outcomes

Caregiver ratings of child
outcomes

allowed greater levels of child-
initiated conversation, had many
visitors, had less noise, and
provided little free-play time scored
higher on tests of language
development.

Study (Date) Sample Size Sample Demographick Age Rang Design and Methodoldgy Outcomes Measyred and Child Outcomgs
Kontos (1991) 100 children Predominantly white Ages 3to 5 Contemporaneous design| Cognitive development Family background variables werg
(observations and child significantly related to several
10 centers Range of socioeconomic assessments collected overja Language developmen measures of children’s cogpitive
status and urban/rural one-day period) and language development.
families represented Social development
Observation and state licensing Overall quality (a measure of a
57% two-parent instruments used to assess minimum level of quality) predicted
(married) families quality better social adjustment scores arjd
fewer behavior problems among
Caregiver ratings and child children, controlling for family
performance on standardized background and child care
tests used to assess child experience.
outcomes
Age of entry into child care and
duration of the child care
experience were not significant
predictors of child development
outcomes.
Love, Ryer, and| 112 center classrooms 37% African Americah Ages 310 5 Pre-post design; Behavior problems In classrooms theat were njor
Faddis (1992) (94% 3- and 4- contemporaneous developmentally appropriate,
62 agencies 19% white year-olds) Stress behaviors children showed less stress afd less
Classrooms randomly assignefl crying and fighting.
32% Hispanic to change ratio after fall data Crying and fighting
collection Inclassrooms that were more
13% Asian Involvement in activities developmentally inappropriate,
Contemporaneous assessmeng children were more uninvolved |n
23% limited English of classroom quality and child classroom activities and showed
proficient outcomes higher levels of stress.
Families eligible for Teacher ratings of behavior When caregivers were attentive jand
child care subsidy problems encouraging, children showed legs
(average of only 1.4 stress; when caregivers were more
children per agency paid Observer ratings of stress harsh, critical, and detached,
full fee) behaviors children showed higher levels of
stress.
In classrooms rated higher on
scheduling, safety, and health, therg
was less crying and fighting.
McCartney 166 children 80% black Bermudians| Ages 3to 5 Contemporaneous design Verbal intelligence Children attending centersjwith
(1984) (observational and child data higher overall quality ratings werg
Nine centers 20% white Bermudians collection over a four-montH Verbal interaction with more likely to have greater verbal
period) caregivers intelligence and language
84% spent most of work development, controlling for family
week in day care by Observational measures of Verbal interaction with peers background, age of entry in gare,
age 2. classroom quality and number of hours in care.
Language development
Direct assessment of child Children who attended centers that
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TABLE 1 (continued)

Relationships Between Quality

Nine centers

Comparison group
(100% black
Bermudians)

Observational assessment of
classroom quality

Direct assessment of child
performance on standardized
tests; parent and caregiver
ratings used to assess child
outcomes

Communication skills
Sociability
Considerateness
Dependency
Intelligence

Task orientation

sociable, compared with childrg

lower, but varying, quality.
Findings hold when children
attending the high-quality prog
are compared with a group with
similar family backgrounds.

Peterson and
Peterson (1986)

66 children (24 in hom
care)

Four centers

h

Predominantly white

Predominantly middle
socioeconomic status

Ages 3to §

Contemporaneous desig

Observational assessment o
classroom quality

Direct assessment of child
outcomes

n Parent-child interac
Verbal communication

Compliance

ion Chilydavettpradity
centers performed worse on
sustained verbal interactions
compliance with task-oriented
instructions than either children
attending high-quality centers or
children receiving maternal care in
the home; no differences existed in
these two outcomes for children
receiving either high-quality center
care or maternal care.

attending other center programp

Study (Date) Sample Size Sample Demographick Age Rangge Design and Methodoldgy Outcomes Measyred and Child Outcomg
McCartney, 166 children 78% black Bermudiang Ages 3to 6 Contemporaneous, compgrisognitive skills Low-income children attending a
Scarr, Phillips, (comparison group: 72 group design (observations|and high-quality day care interverjtion
and Grajek children) 22% white Bermudians child data collection over a| Receptive language program had better language skil
(1985) four-month period) and were more considerate and

am

and

Phillips,
McCartney, and
Scarr (1987)

166 children

Nine centers

78% black Bermudians
22% white Bermudiang

68% from two-parent
families

85% spent most of work
week in day care by
age 2.

Ages 3 to 54

Contemporaneous design
(observational and child data
collection over a four-month
period)

Observational assessment and
staff reporting of quality

Teacher and parent ratings g
child outcomes

Sociability
Considerateness
Dependence
Intelligence
f Task orientation
Aggression
Hyperactivity

Anxiety

Children in centers with higher
overall quality were more socially|
developed in considerateness,
sociability, intelligence, task
orientation, and anxiety, controlli
for age at entry, time in child ca
and family background.

Children having greater leveld
verbal interaction with caregivers
were more considerate, sociable,
intelligent, and task-oriented.

In centers with directors who had
greater levels of experience,
children were less aggressive and
anxious but also were less
considerate and sociable.
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TABLE 1 (continued)

Relationships Between Quality

status
Two-parent families

Attended day care an
average of two years

classroom quality

Direct assessment of behavid

=

Vocalization with peers
Vocalization with adults
Solitary play

Unoccupied behaviors

Study (Date) Sample Size Sample Demographick Age Rang Design and Methodoldgy Outcomes Measyred and Child Outcomgs
Schliecker, 100 children Predominantly white Age 4 Contemporaneous design Language development and Day care quality (measured
White, and (observational and child data comprehension dichotomously) and socioecondmic
Jacobs (1991) 10 centers Range of socioeconomic collection over a two-week status (a combined measure of

status represented period) income, occupation, education, §¢nd
family structure) both significantly
63% two-parent families Observational assessment 0 predicted vocabulary
classroom quality comprehension; day care quality
may be particularly important for
Direct assessment of child single-parent, female-headed
outcomes households.
Studer (1992) 98hildren in families All two-parent families Ages 3to 4 Contemporaneous design Receptive language Special training of caregively, g
currently using child size, and ratio were unrelated to
care center or nursery af Parental report of quality receptive language ability.
time of the 1986 through survey responses
National Longitudinal Composite quality index was
Study of Youth Direct assessment of child positively associated with receptjve
outcomes language ability only for low-
income subsample.
Composite quality index was
negatively related to receptive
language ability for lower-middle-
income group.
Vandell and 55 children White Ages 3to 4 Contemporaneous design Interaction with peers Children attending centers fated as
Powers (1983) high quality were more likely to ]
Six centers Middle socioeconomic Observational assessment pf Interaction with adults have positive interactions and

vocalizations with adults.

Children attending low-quality

centers were more likely to engags

in solitary play and aimless
wandering.

No differences were found in pee
directed behaviors and interactions
in centers of varying quality.
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Study (Date)

Sample Size

Sample Demographick

Age Rangg

Design and Methodoldgy

Outcomes Measy

Relationships Between Quality

red and Child Outcomés

Studies Using Longitudinal Designs

19

Field (1991)

56 children
Six centers
Study 1: 28 children
Study 2: 56 children

Heterogeneous sample]
by race/ethnicity

(including African
American, white,

Hispanic; percentages
not given)

Middle socioeconomic
status, highly educated
families

Average age
11% at follow-
up. (Children
began day carg

when less than

2 years old and
continued for
average of 2.7

years.)

Longitudinal design (parent
reports of child’s early care
experience used as baseling

data)

Caregiver reporting of
classroom quality measureq

Direct assessment and pargnt

and teacher ratings of child
outcomes

School grades
Test scores

Assignment to gifted
program

Work/study habits
Leadership
Emotional well-being
Adult/child relations
Peer relations, attractivenesq

assertiveness, aggressivity,
popularity

Children who had spent more tijme
in high-quality day care were mpre
likely to show more physical
affection during peer interactions,
to be assigned to the gifted
program, and to receive highe
grades.

Howes (1990)

80 children (same
children examined in
Howes and Olenick
1986)

Eight centers (estimate)

9% African American
74% white
13% Hispanic
1% Asian

76% two-parent families

Ages 3to7
(primarily)

Began at ages
1% to 3 (see
Howes and

Olenick 1986)

Longitudinal design

Observational assessment gnd

caregiver reporting of
classroom quality measureq

Direct assessment and parent
and teacher ratings of child
outcomes

Compliance, resistanc
Self-regulation

Social adjustment/peer
interactions (social play,
social pretend play, pos
affect)

p Preschool childrghigtiendin
quality centers engaged in more

more “positive affect” relative to
angry and distressed beha
were rated by teachers as ha
tive sociable relations with peerg.
Kindergarten children who enterq
lower-quality centers as infants
were rated by teachers as more
distractible, less task-oriented, and
less considerate, compared with
children who entered higher-quality
centers as infants.

Among children enrolled as infants,
child care quality (measured
through teacher socialization
practices) best predicted child
outcomes; among children enrolled
as toddlers or preschoolers, family
socialization practices best
predicted child outcomes.

math

social pretend activities, disglayed

ior, and
ing



TABLE 1 (continued)

29

Relationships Between Quality
Study (Date) Sample Size Sample Demographick Age Rangge Design and Methodoldgy Outcomes Measyred and Child Outcomgs
Howes (1988) 75 children enrolled in 12% African American Child care Longitudinal design Academic progress For girls, stabfe child ca
laboratory elementary experience at arrangements predicted acadenpic
school 69% white age 4 Observational measures of School skills (independence, skills, controlling for family
classroom quality group skills, participation characteristics.
12% Hispanic Followup at skills)
first grade Teacher ratings of child For boys, stable arrangements anhd
6% Asian outcomes Behavior problems high-quality care predicted
academic skills, controlling for
Mothers’ median family characteristics.
education level: 14 years]
For both boys and girls, high-
70% two-parent families quality care predicted enhanced
school skills and low behavior
problems.
Howes and 72 children 14% African American Ages 1to 2 Longitudinal design Social competence withl peers Children having moie charjges
Hamilton (48 at followup) (complex play; prosocial, teachers were rated as lower in
(1993) 61% white Followup at Observational assessment of gregarious, aggressive, and positive and gregarious beHaviors
5 centers (and one large ages4to5 quality withdrawn behaviors) and higher in social withdrawpl and
family day care home) af  25% Hispanic or Asian| aggression.
start; 54 centers over Direct assessment of child
course of study 67% middle outcomes Children who had secure teachgr-
socioeconomic status child relationships (or teacher-child
relationships thathangedn a
positive direction) had more
positive, gregarious, and prosocial
interactions with their peers and
were less withdrawn and
aggressive.
Changes in children’s child care
center or setting were not related to
children’s social competence with
peers.
Lamb, Hwang, 140 children 100% Swedish childre Ages 1to 2 Longitudinal design Personal maturity As measured at followup, children’s
Broberg, and (independence, ego sociability and personal maturity
Bookstein 53 centers Range of socioeconomic Followup at Observational assessment pf resiliency, and control) were not related to type of ¢hild
(1988) status represented ages2to4 caregiver quality and home care.
33 family day care quality; parent ratings of socigl Sociability
homes 100% two-parent support The quality of care (regardless of
families Adult-child interaction type of provider) and family social
54 maternal home care Direct assessment of child support predicted personal mgturity
situations Older mothers (average outcomes Peer play and social skills with familiar peers
age-= 31) and unfamiliar adults.
Activity level
Melhuish, 193 children 100% British Age 1¥2 Longitudinal design Language development Children in center care settings that
Mooney, provided less verbal communication
Martin, and Focus groups: Range of socioeconomic| Assessments at Observational measures of | Cognitive development with and less responsiveness to
Lloyd (1990a); Home care--57 and educational statud and18 child care quality children scored lower on a measure
Melhuish, Relative care--30 months of language development.
Lloyd, Martin, Family day care--74 Direct assessment, observe
and Mooney Center care--32 ratings, and parent reports pf
(1990b) child outcomes
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TABLE 1 (continued)

Relationships Between Quality

with children in classrooms with
higher ratios.

Children in classrooms that
improved by shifting to teachers
with Child Development Associate
(CDA) credentials or CDA
equivalency had the largest increas
in complexity of peer play and
security of caregiver attachment.
Children in classrooms with
college-educated teachers who had
early childhood training engaged in
more complex peer play, had a
more secure attachment with their
caregiver, and had higher adaptive

Study (Date) Sample Size Sample Demographick Age Rangge Design and Methodoldgy Outcomes Measyred and Child Outcomgs
Vandell, 20 children White Age 4 Longitudinal design Interaction with peers Children attending centers rated|as
Henderson, and high quality tended to have more
Wilson (1988) Six centers Middle socioeconomic Followup at Observational assessment (f Interaction with adults friendly interactions with peeys,

status age 8 classroom quality were assessed as happier and nfore
Solitary play socially competent, and were less
Direct and videotaped likely to be viewed as “shy”; results
assessment of children Unoccupied behaviors were relatively consistent at ages 4
and 8.
Observer, parent, and peer
ratings of behavior Having positive interactions with
adults at age 4 was significantly
correlated with ratings of empathy,
social competence, and peer
acceptance at age 8.
Studies Using Pre-Post Designs
Howes, Smith, 880 children Range of socioeconomic Ages 10 Pre-post design Peer play Changing child-teacher ratio
and Galinsky status and urban/rural months to 5 requirements for infants from 6:1 to
(1995) 150 centers families represented in years Observational assessment pf Object play 4:1 and for toddlers from 8:) to 6:1
the state of Florida classroom and teacher quality resulted in more complex child |play
(other demographic (Different Adaptive language both with peers and objects, more
characteristics not children Direct assessment and proficiency secure attachment to caregivers,
reported) examined observer ratings of child greater adaptive language
during baseline outcomes Behavior problems proficiency, and fewer behavior
and follow-up problems (including aggression,
data collection; Attachment to caregiver anxiety, and hyperactivity).
second
followup to be Children in classrooms meeting
completed in professional standards for child-
spring 1996) teacher ratios engaged in more
elaborate peer play and had higher|
adaptive language scores, compargd

3%

language scores.
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TABLE 1 (continued)

Relationships Between Quality

S

Coelen (1979)

in quasi-experiment;
eight centers in one
public school district in
randomized experiment

Infant/toddler substudy:
74 groups of children
and 54 centers

Range of socioeconon
status, with low-income
overrepresented

Less than 50% two-
parent families

ic

substudy: ag
6 weeks to
3 years

bS period)
Observational measures o
classroom quality

Direct assessment of child
outcomes

Randomized experiment and
quasi-experiment

(Note: The findings for
preschoolers are from the 49-
center quasi-experiment and
are generally supported by
findings from the separate,
randomized experiment.)

Receptive language ability
Adult-child interaction
Social behaviors
(cooperation, innovatio
apathy, distress)

Fine and gross motor skill

h

Study (Date) Sample Size Sample Demographick Age Rangge Design and Methodoldgy Outcomes Measyred and Child Outcomg
Ruopp, 1,600 children 65% African American Ages 3to 5 Pre-post design (observatirizdgnitive knowledge/school Preschool children attending cent
Travers, and child outcome data readiness with smaller group sizes engagq
Glantz, and 49 centers in three citiep 30% white (Infant/toddlrcollection over a one-year more adult-child social interaction

were more cooperative, responsi

and innovative, and made gre|
gains in receyrige &bility;

the effect of group size on rec

language ability was independent

ers
din
!

€,
hter

bptive
of

child age, gender, race, fanjily

income, and other socioeconomic
background characteristics.

Preschool children in centers that
promoted reflective, innovative, and
involved behavior showed greater

gains in receptive language ability

and cognitive knowledge. Childrg

in centers where caregivers
exhibited high levels of social an
managerial interaction with childr,
showed more rapid gains in
receptive language ability. The
effects of these center and caregive
characteristics on receptive
language ability and cognitive
knowledge were independent of
child age, gender, race, family
income, and other socioeconomic
background characteristics.

Preschool children attending center
with teachers better trained or
educated in child-related fields had
more social interactions with
teachers, were more cooperative,
compliant, and involved, and had
greater gains in cognitive
knowledge; neither years of teache
experience nor level of formal
education showed a consistent
relationship to child outcomes.

Relationships between preschool
child-caregiver ratios (5:1 to 10:1)
and caregiver and child behavior
were neither strong nor consistent;
ratio was unrelated to gains in child
test scores.

I
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TABLE 1 (continued)

Study (Date)

Sample Size

Sample Demographic

Age Rang

Design and Methodold

gy

Outcomes Measy

Relationships Between Quality
red and Child Outcomg

Ruopp,
Travers,
Glantz, and
Coelen (1979)
(continued)

Toddlers attending centers with
better child-staff ratios exhibited
less overt distress; toddlers cared
for by experienced staff exhibited
more apathetic behavior; the degreg
of specialized staff training had no
effect on child distress, child
apathy, or exposure to potentially
dangerous situations.

Infants attending centers with bette
child-staff ratios exhibited less
overt distress, less apathetic
behavior, and were exposed to
fewer potentially dangerous
situations; infants cared for by
better educated but less experiencs
staff exhibited less apathy and werg
exposed to fewer potentially
dangerous situations; infants cared
for by staff with specialized

training showed no

significant behavioral differences.

NoTe Only findings that the authors report as statistically significant are included in this table.

o
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TABLE 2

FAMILY CHILD CARE STUDIES THAT EXAMINED QUALITY OF CARE AND CHILD OUTCOMES

Sample Relationships Between Quality and Child
Study (Date) Sample Size Demographics Age Rangg Design and Methodolog Outcomes Measurgd Outcomes
Studies Using Contemporaneous Designs
Goelman and 105 children Predominantly Ages 3to 4 Contemporaneous design Language developmgnt Children attending high-quiitycéaemnily
Pence (1987; white (Canadian) (observational and child data homes had higher average scores for langyage
and 1988) 5%enters Specific ages collection over a one-year Peer interactions development than children attending lower-giuality
Range of not provided period) family day care homes.
52 family day care socioeconomic Play activities (solitary,
providers status represented Observational assessment apdcooperative) Amount of “information activities” was not relate
parent ratings of classroom to quality.
50% two-parent quality
families
Direct assessment of child
outcomes
Goodman and| 52 children 43% white Ages 2% to Contemporaneous design Cognitive performance Children receiving an enhanced family day carg
Andrews intervention showed greater improvement in
(1981) 32family day care 57% African An educational intervention wapk Verbal intelligence cognitive performance on three standardizef tests
providers American used to assess quality (the than did either control group children in famify
(enhanced) intervention varied in intensity day care settings or comparison group childrgn in
among three treatment groups professionally run group day care centers.
(Control group but in each case focused on thd
receiving development of linguistic
nonenhanced competence).
family day care: 8
children) Direct assessment and observe
ratings of child outcomes
(Comparison group
receiving center-
based care: 68
children, three
centers)
Howes and 40 children (20 in 33% African 18to 24 Contemporaneous design Peer social behaviors Among family day care homesugmaller g
Rubenstein family day care) American, months sizes and the presence of older peers in the group
(1981) Hispanic, or Asian Observational assessment of Peer social interaction positively influenced children’s vocalizatior] to

Eight centers

16 family day care
homes

67% white

Predominantly two-
parent families

Middle
socioeconomic
status

classroom quality

Direct assessment and observ{
ratings of child outcomes

Structure of peer play
br

peers.

No overall significant differences in the freqliency

of socially directed peer behaviors were foun
between family day care and center care.

)
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TABLE 2 (continued)

82% two-parent
families

Direct assessment and teacher
ratings of child outcomes

Receptive vocabulary

Social play and sociability

receptive vocabulary, controlling for maternal
education, caregiver experience, and conditig
caregiving.

Children in higher-quality family day care homes
who had mothers with more education and
caregivers with less experience were rated as
significantly more sociable.

Children in higher-quality family day care homes
who had mothers with a higher level of education
scored significantly higher in receptive

Sample Relationships Between Quality and Child
Study (Date) Sample Size Demographics Age Rangg Design and Methodolog Outcomes Measurgd Outcomes
Howes and 55 children Heterogeneous Ages 11 to BO Contemporaneous design Play with peers A greater number of changes inythe fanjily da
Stewart social classes and months care provider was associated with lower level pla
(1987) 55family day care parent educational Observational assessment of Play with objects with objects and peers.
homes levels (including family day care quality
18% low Play with adult caregivers For boys, earlier child care entry and fewer
socioeconomic Direct assessment and observer changes in provider were also associated with
status) ratings of child outcomes higher-level play with objects.
82% two-parent Higher overall quality of care was related to
families higher levels of competent play with adults and
with objects; for girls, the relationship was also
significant for higher-level play with peers.
Kontos 57 children Middle Ages 2% to 4 Contemporaneous design ittegolay Children in family day care homes that were ratefl
(1994) socioeconomic years at a higher level of overall quality were
30 family day care | status Observational assessment of Intelligence quotient significantly less likely to engage in simple
providers family day care quality cognitive and social play, were rated as
Language interaction significantly more sociable, and scored higher}in

ns of

vocabulary.




TABLE 2 (continued)

Sample Relationships Between Quality and Child
Study (Date) Sample Size Demographics Age Rangg Design and Methodolog Outcomes Measurgd Outcomes
Kontos, 226 children 42% white Ages 10 Contemporaneous design Peer play Children with sensitive and responsive caregivers
Howes, months to 5 were more likely to be securely attached to thei
Shinn, and 226 family day carg 23% African years Observational assessment of Attachment security | caregivers.
Galinsky providers American family day care quality
(1995); Social adjustment/behavior Children who spent more time with their
Galinsky, 31% Hispanic Direct assessment, observer problems caregiver, were cared for in homes with mofe
Howes, ratings, and caregiver ratings of children per adult, and had caregivers who uged
Kontos, and Heterogeneous child outcomes Object play more-responsive interactions engaged in a greater
Shinn (1994) social classes and amount of play with objects; children with more-
maternal Use of language educated mothers and more-responsive careg|vers
educational levels engaged in more high-level object play.
81% two-parent Larger group sizes and child-staff ratios were
families related to more peer play.
Higher global quality was related to more object
play, more high-level object play, and better child
o attachment security; however, higher global
© quality was related to less high-level peer play.
Neither family background characteristics nor
child care characteristics (structural or process
quality) predicted children’s language
development or social adjustment.
Maternal working conditions and number of hour
worked were unrelated to all aspects of children’s
development.
Studies Using Pre-Post Designs
Galinsky, 130 children Geographic Ages1to5 Pre-post design Peer play Children with caregivers who had participgted in a
Howes, and diversity (other (approximate 16-hour training course behaved in a manner
Kontos 130 family day care] sample exact ages ot Observational assessment pf Attachment security indicative of a secure dttetttainent wi
(1995) providers demographics not given) family day care quality caregiver, were more engaged in activities (such as
provided) Object play listening to stories), and spent less time wandelfing

Direct assessment and observe
ratings of child outcomes

aimlessly, compared with children whose
caregivers did not receive the special training

course.
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TABLE 2 (continued)

Relationships Between Quality and Child

homes

54 maternal home
care situations

status represented

100% two-parent
families

Older mothers
(average age 31)

support

Direct assessment of child
outcomes

Adult-child interaction
Peer play

Activity level

Sample
Study (Date) Sample Size Demographics Age Rangg Design and Methodolog Outcomes Measurgd Outcomes
Studies Using Longitudinal Designs
Lamb, 140 children 100% Swedish Ages 1to2 Longitudinal design Personal maturity The quality of care (regardless of type pof provider
Hwang, children (independence, ego and family social support predicted personal
Broberg, and 53 centers Followup at Observational assessment off resiliency, and control maturity and social skills with éasnélied pe
Bookstein Range of ages2 to4 caregiver quality and home unfamiliar adults.
(1988) 33family day care socioeconomic quality; parent ratings of socia Sociability
As measured at followup, there was no signifjcant

relationship between type of child care and
children’s sociability or personal maturity.

NoTe Only findings that the authors report as statistically significant are included in this table.
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