
 

EXECUTIVE SUMMARY 

Measures of implementation and cost of ECE are needed for use and testing together with 
measures of quality to shed light on what it takes—in terms of activities, capacities, and 
money—to achieve high quality within a center. Implementation measures need to reflect what 
ECE centers are doing to educate and care for children and how they are doing it. Cost measures 
need to capture the way ECE centers allocate the resources they have to work with. The Office of 
Planning, Research and Evaluation (OPRE) in the Administration for Children and Families 
(ACF) at the U.S. Department of Health and Human Services (DHHS) launched a new project—
Assessing the Implementation and Cost of High-Quality ECE (ECE-ICHQ)—to develop 
measures of implementation and cost for an ECE center. The measures will inform research, 
policy, and practice by improving understanding of variations in what centers do to support 
quality, their associated costs, and how resources for ECE may be better aligned with 
expectations for quality. 

The project’s goal is to create a technically sound, feasible, and useful instrument that will 
provide consistent, systematic measures of the implementation and costs of education and care in 
center-based settings that serve children from birth to age 5 (“ECE centers”). By “costs” we 
mean how much it costs to operate a center, including costs incurred by the center, as well as the 
value of in-kind contributions such as space or labor. These measures will provide information 
on the relationship between existing capacities and activities to promote, support, or improve 
quality—and costs. The ultimate goal is to produce measures of implementation and costs that 
can be used with measures of quality to examine the variation in ECE center capacities and 
resources that can make a difference in the early childhood experiences of children (Figure 
ES.1).  

Figure ES.1. ECE quality and ECE-ICHQ measures 
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The ECE-ICHQ measurement approach will assign costs to key functions of an ECE center 
to describe the distribution of resources within total costs. ECE-ICHQ also will identify the 
resources associated with the specific organizational capacities and implementation activities that 
support quality. Producing cost measures by function can help us learn how resources are 
distributed within ECE centers in ways that may influence quality as well as a center’s capacity 
to support quality. 

To begin to build measures of implementation and costs that can complement measures of 
quality, this literature review addresses four research questions:  

1. What are the features of high quality ECE? 

2. What are the key implementation factors necessary to deliver high quality center-based 
ECE services? 

3. What factors directly contribute to increases or decreases in costs of providing high 
quality center-based ECE services? 

4. What is the relationship between quality center-based ECE services and costs? 

This review draws from 49 studies spanning three areas of research: 

1. Research on ECE quality to help define high quality center-based ECE and program 
features that support it in order to determine what to look for and measure about what a 
center does to provide quality  

2. Implementation science research to identify the contextual and organizational factors  
and implementation activities most likely to produce the intended effects, such as 
improvements in quality, to guide measurement about how a center implements quality  

3. Cost studies and cost analysis to provide information on the methods and means to 
measure costs, particularly costs related to the implementation and/or quality of services 
(including services provided in sectors other than ECE)  

What are the features of high quality ECE? 

To understand the features that support quality within ECE centers, we drew primarily from 
seven sources—six recent research reviews and one meta-analysis—that linked features of ECE 
to child outcomes (such as improved school readiness) and/or classroom practices (such as 
instructional and emotional support as measured by classroom observation) as an indicator of 
quality. Recognizing that the research on specific program features is not currently as well 
developed as the research based on evaluations of particular programs as a whole or global 
quality measures such as the Environment Rating Scales, we expand our discussion to include 
program features that have yet to be rigorously tested as predictors of child outcomes or 
classroom practices but are hypothesized to be important by experts. We identified these 
emergent features through the resources we reviewed and by examining existing ECE program 
standards, such as state licensing requirements, state quality rating and improvement systems 
(QRIS) and prekindergarten standards, and accreditation standards of the National Association 
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for the Education of Young Children (NAEYC). Existing ECE program standards reflect features 
that experts in the ECE community have endorsed as important. 

Four of the nine features that were discussed in the resources we reviewed—group size and 
adult-child ratio, staff education and credentials, environment and materials, and training and 
professional development—have been demonstrated to be associated with both teacher-child 
interactions and child outcomes in at least some studies. Table ES.1 summarizes the level of 
evidence for each of the nine program features. Curriculum has been shown to be associated with 
child outcomes; however, the reviews that reported on these associations did not describe any 
studies that examined associations between curriculum and teacher-child interactions. Three 
features—staff compensation and benefits, assessment and evaluation, and leadership and 
administrative practices—have a limited evidence base in terms of associations with child 
outcomes or teacher-child interactions because they have not been tested to date, according to the 
resources we reviewed. 

Table ES.1. Level of evidence for features of ECE programs (associations 
with targeted outcomes and practices) 

 
Associated with 
child outcomes 

Associated with 
observed teacher-child 

interactions Endorsed by experts  

Group size and adult-child ratio Xa Xa X 

Staff education and credentials Xa Xa X 

Staff compensation and benefits   X 

Physical environment and materials Xa Xa X 

Training and professional 
development Xa Xa X 

Curriculum Xa  X 

Assessment and evaluation   X 

Leadership and administrative 
practices   X 

Source: ECE-ICHQ literature review conducted December 2014 through February 2015. 
Note: This table summarizes levels of evidence for each quality element based on association with outcomes and 

practices as reported in reviewed literature. In the first two columns, cells marked with an “X” indicate there 
was evidence of an association, and blank cells indicate that no evidence of an association was reported.  

a Some null findings also were reported.  
ECE = early care and education 

The mixed nature to the findings overall makes it difficult to draw conclusions for the ECE-
ICHQ project. Most of the evidence of the association between specific program features, 
program quality, and child outcomes is correlational and few studies have been able to speak to 
the combined effects of program features. There is at least some evidence that specific program 
features may not be sufficient on their own to support quality and child outcomes, but may be 
essential for facilitating quality. The primary implication for this work is that measurement needs 
to start broad. Programs may be able to achieve desirable outcomes with different combinations 
of features.  We do not expect that all of the features identified above will be present within 
every program in the same way. Another important implication for this project is that there is 
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likely more than one pathway to high quality ECE. Different pathways to similar outcomes may 
come from differences in implementation that affects how program features are put into 
operation and supported.  

What does it take to implement high quality ECE? 

We examined eight frameworks that convey the core principles and factors common to 
implementation of evidence-based programs and practices. The eight frameworks were 
developed through literature reviews of empirical studies and theory development across a 
variety of service areas. Each framework presents an approach to the measurement and 
evaluation of implementation of evidence-based programs to guide key stakeholders in 
translating research to practice.  

Practitioner, organizational, and contextual implementation factors 

Practitioner, organizational, and contextual factors form the basis of an infrastructure—or 
general capacity--that supports successful implementation of any program or practice by building 
a healthy, vibrant, and cohesive environment within an organization and among practitioners. 
Although some of the factors may not be directly reflected in costs (or may have costs that are 
difficult to assess), they are important to capture as part of the general capacity an ECE center 
has to implement program features. 

Practitioner factors. The match between the qualifications, skills, and competencies of the 
practitioner and those needed to deliver a program or practice is a central ingredient in 
implementation. This practitioner-level factor of implementation capacity is represented in six of 
the frameworks 

Organizational factors. While recognizing that the factors are not distinct and could be 
included in multiple categories, the organizational factors identified as important for 
implementation fall into three main categories: (1) openness to change, (2) work climate, and (3) 
supports and infrastructure.  

Contextual factors. Five frameworks incorporate common contextual factors—the existing 
theory and research, funding priorities, and policies—that can support or inhibit the adoption of 
specific programs or practices. 

Implementation activities  

Beyond the general capacities needed to create and sustain the infrastructure and 
environment for implementation, there also are core activities that move implementation from 
descriptions of what should occur to actions and practices that do occur. Five key activities form 
the core of effective implementation for any program or practice: (1) recruitment, hiring and 
selection of practitioners with the required skills and competencies; (2) selection and use of tools 
that clearly convey the key concepts, principles, procedures, and practices of an innovation; (3) 
training that delivers content knowledge to practitioners, (4) technical assistance (TA) or 
coaching that includes observation and feedback, and (5) a quality assurance (QA) and quality 
improvement (QI) process. 
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The five implementation activities will be important to examine in assessing the capacity to 
implement quality in ECE programs. Investments in these activities may yield the most benefit 
toward achieving quality, and they can be readily identifiable as cost ingredients. Implementation 
activities and costs may vary across ECE centers that have seemingly similar program features 
because of variations in the stage of implementation of a feature, or group of features. 
Implementation of quality takes time and resources, but the level of investments may be different 
at each stage. While the ECE-ICHQ measures will be based on data collection at a particular 
point in time, it may be important to capture the stage of implementation of particular program 
features given the potential differences in activities and related costs at different stages. 

How are the costs of ECE measured and what contributes to variation in 
costs?  

We identified and reviewed 30 resources that included information on approaches to 
measuring costs. The 30 resources were 21 empirical studies, two policy briefs, one design 
report, and six cost tools. While the project is focused on center-based ECE, we did not exclude 
cost studies that may have been done in home-based settings; however, none surfaced in our 
search. 

Features of cost studies  

Many of the studies reviewed used broad measures of costs (total costs or full costs) in their 
analysis. Results from studies that delineated costs into finer categories indicate that broad 
measures can mask important differences in cost allocations between centers. A consistent 
finding across several of the studies is that labor costs account for a large proportion of total 
costs. One way to better understand the allocation of labor resources is to collect data on staff 
time use. Burwick et al. (2014) used data on staff time use to determine the proportion of 
program costs allocated to delivering home visiting services to families. Through this strategy, 
the authors found differences in resource allocation by program model and implementing agency 
type. 

Features of existing cost tools 

We reviewed six existing cost tools designed for use in a range of settings, including ECE 
settings and educational programs more broadly, after-school programs, substance abuse 
treatment programs, and home visiting programs. Five of the tools included staff compensation 
and benefits, and three included the cost of materials. Training and professional development, 
and assessment and evaluation are each included in three of the tools. Two of the tools explicitly 
considered the value of in-kind donations and volunteer services. 

Do costs vary by contextual factors? 

Nearly all the cost studies we reviewed examined how center characteristics are related to 
costs.  

• Enrollment level or capacity. Findings were consistent that, as a provider serves more 
children, more staff, materials, and space are required, leading to increased costs. However, 
costs per child are lower for larger providers due to economies of scale.  
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• Hours of operation. Full-day services incur more costs than half-day services, and full 
calendar year services incur more costs that those that operate during the school year only. 
However, there does not appear to be a linear relationship between hours and days of 
operation and costs.  

• Staffing structure. The number and type of staff, which are influenced by a provider’s 
capacity, the age of the children being served, and regulations, affect costs directly though 
the direction of the effect is not entirely clear.  

• Ages of children served. It is more costly to serve younger children than older children 
because regulatory standards require more caregivers to be present when serving younger 
children, resulting in higher personnel costs.  

A few studies also explored other characteristics such as for-profit status, auspice, and 
funding sources with less consistent results.  

The extant research on ECE costs suggests a need for a measure that does not just calculate 
total costs but also captures differences in how resources are allocated and how costs are 
connected to the implementation of program features. Another next step to take from the existing 
literature is to look at the decisions that centers make to support what goes on in the classroom 
that also plays out in costs, and quality. Decisions that affect implementation and costs include 
staffing structures, the qualifications of staff, how staff use their time, and the professional 
development opportunities the center provides for staff. Finally, consideration of center 
characteristics and contextual factors is key in any examination of the cost-quality relationship in 
ECE. 

How is quality related to costs? 

Research on the association between quality and costs in ECE center-based programs is 
limited (and is non-existent for home-based settings).However, the existing evidence from the 
empirical studies we reviewed indicates that a positive relationship exists between cost and 
quality; higher-quality centers tend to have higher costs. 

• The Cost, Quality, and Child Outcomes (CQO) study found that on average, a 1-point 
difference in quality scores on a 7-point scale, as measured by the Environment Rating 
Scales (ERS), was associated with a 10 percent difference in a center’s total variable costs 
(Helburn, 1995).  

• Three studies examined the relationship between cost and quality using state-specific data 
and found that costs were 13 to 27 percent higher in centers of higher quality than in centers 
of lower quality (as defined within each study) (Marshall et al., 2001; Marshall et al., 2004a; 
Marshall et al., 2004b). 

• A study of 745 public and private preschool programs in the Abbott districts in New Jersey 
found a statistically significant 2 percent difference in per-child costs associated with a 1-
point difference on the ECERS-R. The authors posit that this difference is smaller than 
estimates from the CQO study because the study sample is much more homogeneous and of 
higher average quality than the CQO sample. (Belfield & Schwartz, 2007). 
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• Using state-level data, Levin and Schwartz (2007) estimated that states that provided higher 
quality preschool have costs that are 5 to 7 percent higher than the average state.  

Although the studies consistently found a positive association between cost and quality, the 
estimated magnitude of the relationship ranged considerably across studies. Our analysis 
indicates that the definition and approaches for measuring cost and quality, as well as 
consideration of center characteristics and other contextual factors, may all contribute to 
variation in estimates and limit the field’s current understanding of the cost-quality relationship 
in ECE settings.  

Conclusions, implications, and framework for the ECE-ICHQ project 

This literature review helped identify what is important to examine for variations in 
implementation and costs that can affect quality within an ECE center to inform the field and 
help determine the next steps in the ECE-ICHQ project.  

Research reveals some associations between the features of an ECE center and quality, 
or children’s outcomes, but the lack of clear evidence means that ECE-ICHQ data 
collection must start broad. Group size and adult-child ratio, staff education and credentials, 
environment and materials, and training and professional development have some demonstrated 
associations with both teacher-child interactions and child outcomes in at least some studies. 
However, most of the evidence of the association between specific program features, program 
quality, and child outcomes is correlational and few studies have been able to speak to the 
combined effects of program features. The primary implication for this work is that measurement 
needs to start broad. Centers may be able to achieve quality with different combinations of 
features.   

Factors at the center level that can affect implementation are important to measure.  
Different pathways to similar outcomes may come from differences in implementation that 
affects how program features are put into operation and supported. Implementation science 
identifies a broad set of factors that support the infrastructure and environment necessary for 
successful implementation as well as specific activities— staff selection, use of tools, training, 
coaching, and quality assurance and improvement—that support strong implementation.  

Current measurement of the cost-to-quality relationship provides little direction for 
those who wish to invest in quality. Existing evidence indicates that a positive relationship 
exists between cost and quality; higher-quality centers tend to have higher costs. Yet, some 
evidence exists that centers at different quality levels allocate resources in ways that are 
meaningful but that are not captured in comparisons of total or full costs. The field needs more 
specific measures of costs that can map to what is being done within a center to pursue quality. 

The gaps in measurement that we identified in the literature review reveal the need to 
align measures of implementation and cost to inform the direction of efforts to improve 
quality. The literature review reveals a need for disaggregated measures that can allow 
researchers to better assess how an ECE center functions and allocates resources in ways that 
may support quality. These disaggregated measures of implementation and costs can be used 
with measures of quality to examine the relationship between implementation, costs, and quality 
that has been difficult to pursue in the past. 
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A draft conceptual framework for the ECE-ICHQ project 

The ECE-ICHQ project has a unique charge and an opportunity to bring together different 
literatures and ways of conceptualizing ECE quality, implementation, and costs. The project 
team, together with OPRE and with advice from members of a technical expert panel (TEP), 
developed a draft conceptual framework that will guide the approach to data collection and 
measurement development. The findings from this review led us to consider key functions that 
take place in ECE centers of all types (including community-based centers, Head Start programs, 
and public pre-kindergarten). These are functions (1) for which cost estimates can be produced 
and (2) that encompass the features identified by research or endorsed by experts as associated 
with quality. Information that is collected about program implementation and costs can be 
organized by these key functions. 

In the draft framework (Figure ES.2), we present in one figure the key functions of an ECE 
center, what those functions cost, and how they are driven by a number of elements that 
influence whether and how a center can achieve high quality and improve children’s outcomes. 
We elected to depict various elements of the framework as gears because they drive how the 
center operates to achieve quality. The blue and green gears in the middle represent the key 
functions that we expect to find in all ECE centers may contribute to quality, depending on how 
they are implemented. However, we expect the relative role of each function (and size of the 
circles) to vary from one ECE center to the next. The way each ECE center carries out each 
function is driven by: (1) the implementation activities that support the functions (the gear in the 
middle), (2) the organizational capacity in which they operate (the large gear that holds them), 
and (3) the resources and characteristics of the ECE center, as well as the state and community 
context (the three gears located to the left of the large gear). 

Figure ES.2. Conceptual framework for assessing the implementation and 
cost of high quality early care and education (ECE-ICHQ)  
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Although it is outside the project’s scope to measure the observed quality of ECE that is 
being provided, this framework shows that we will be measuring how classroom- and program-
level functions are carried out in pursuit of high quality. The elements of high quality and 
improved outcomes for children are included on the right side of the framework to connect the 
measurement work to the intended goals of ECE centers.  

Next steps 

A phased approach to data collection in the Multi-Case Study will enable us to refine our 
definitions of key functions (as cost categories and for examining implementation activities) as 
well as to develop the items to be studied for the entire range of elements identified by this 
review as important to the measurement framework. These elements include the context in which 
the ECE center operates, the characteristics of the center (such as the ages of children served, 
funding sources, enrollment, etc.), and the center’s organizational capacity, program features, 
and implementation activities. An iterative refinement process in each of the three phases will 
ensure that the resulting data collection tools and measures are useful to their intended audiences. 
The development process this project follows could inform similar future work focused on 
home-based settings but the measures produced through this project will not be applicable in 
family child care and home-based settings given substantial differences in structure and 
implementation of services in those settings compared to centers. 

Together, the ECE-ICHQ implementation and cost measures should advance the field in its 
understanding of how centers invest in quality. The ECE-ICHQ measures will be field-tested for 
consistency and reliability in measurement across constructs and users. Once developed and 
tested, the ECE-ICHQ measures could be validated with a measure (or measures) of quality to 
ensure they do indeed capture variations in implementation and costs that are meaningful in 
explaining differences in quality. 

 

 
 

xxi 




