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Executive Summary 
Evidence suggests that high quality early care and education (ECE) can benefit young children, 
particularly children in families with low incomes. This evidence has prompted increased state and 
federal investment in quality improvement initiatives and placed emphasis on helping families with low 
incomes gain access to high quality ECE. Policymakers, administrators, and program and center directors 
must weigh competing demands and limited resources for program improvement, but they lack 
information about the cost of high quality care and the best ways to use resources at the center level to 
meet expectations for quality.  

A. Introduction 

The Office of Planning, Research, and Evaluation (OPRE) in the Administration for Children and 
Families contracted with Mathematica to develop measures that can inform pathways to quality, through 
the Assessing the Implementation and Cost of High Quality Early Care and Education (ECE-ICHQ) 
project. The ICHQ (pronounced I-check) measures capture (1) implementation of activities that can 
support quality in center-based early care and education settings serving children from birth to age 5 (not 
yet in kindergarten) and (2) the cost of providing care in these settings. The ICHQ implementation and 
cost measures are framed around five key functions of center operations: (1) Structural Supports for 
Instruction and Caregiving; (2) Instructional Planning, Coordination, and Child Assessment; (3) Center 
Administration and Planning; (4) Workforce Development; and (5) Child and Family Support.   

The measures can help us look at different 
pathways to quality and inform decisions about 
how centers can use resources effectively to 
deliver high quality ECE. The project has three 
components: (1) foundational work of a literature 
review and conceptual framework; (2) a phased 
multi-case study of centers to collect data for use in creating draft measures; and (3) a field test to validate 
the measures and finalize the instrument. This report focuses on the results from the multi-case study, 
describing the development of the draft measures of implementation and cost and how they perform. 

The final instrument will include all the data 
collection tools, guidance for producing the 
measures from the collected data, and instructions 
for interpreting and using the measures. 

B. Purpose and primary research questions 

The goals of ICHQ are to (1) produce technically sound, systematic measures of the implementation and 
costs of education and care in center-based settings that serve children from birth to age 5; (2) produce 
implementation and cost measures to examine the variation in ECE center capacities and resources that 
can make a difference in quality and the experiences of children; and (3) develop a feasible and useful 
instrument to guide the collection, development, and reporting of the measures. The measures are 
intended for use in research to examine and explain variations in quality, in practice to inform quality 
improvement, and in policy to inform funding and technical assistance. 
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Exhibit ES.1. ECE quality and ECE-ICHQ measures 

This report describes the approach to the multi-case study, details the development of the implementation 
and cost measures, and presents next steps for testing and using the measures. Five research questions 
guided the work of the multi-case study: 

1. What implementation activities support each key function and can we reliably measure 
implementation of each function? 

2. How do staff members use their time in support of key functions within the center? 
3. What are the costs associated with the implementation of key functions? 
4. Are differences in center characteristics related to implementation and costs?  
5. Can implementation and cost measures be aligned to inform decisions to guide quality improvement? 

C. Key findings and highlights 

Early testing with a purposive sample of 30 centers suggests that the ICHQ measures are capturing 
important information about implementation and costs and the variation that exists across centers. The 
measures are doing what they are intended to, and they hold promise for working together to inform 
pathways to quality. 
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Useful and relevant measures for interpreting implementation—what a center does to support quality and 
how —need to comprise a small set of items that can be used consistently across a range of center-based 
ECE settings. Our aim was to create measures with good psychometric properties that would be ready for 
more formal testing as part of a field test. 

• The implementation scores for each of the five 
key center functions produced reliable scales. The 
items for each function measure the same thing in 
different ways and together they capture the essence 
of the function (they hold together). The measures 
appear to be dependable for assessing 
implementation of each key function. 

• Implementation scores for each key function 
have distributions that can detect differences 
across centers. The scores for each key function 
have substantial variation; we are able to tell centers 
apart in the middle of the distribution as well as 
along the tails.  

• Implementation scores for the key functions are 
related to each other, but each also provides 
distinct information. We found moderate, 
significant associations among the implementation scores of the five key functions. The scores for 
Center Administration and Planning are positively and significantly correlated with the scores of the 
other four functions, suggesting the central nature of this function in driving implementation. 

Psychometric properties show how 
reliable and valid a measure is based on the 
purposes for which it is designed and used.  

Reliability. Indicators of reliability show how 
dependable a measure is for the purpose 
for which it is used. Reliable measures are 
stable over time and include items that 
measure the same thing in different ways.  

Validity. The degree to which an 
assessment accurately measures what it is 
designed to measure. In the early stages of 
measures development, validity can be 
examined based on patterns with other 
observable variables or characteristics.  

The measures demonstrate validity based on patterns with observable characteristics and what we know 
from previous cost studies. 

• On average, center staff reported spending their time in expected ways. Directors reported 
spending more of their time on Center Administration and Planning than other staff. Lead teachers, 
head teachers, or co-teachers reported spending more of their time on Instructional Planning, 
Coordination, and Child Assessment relative to assistant teachers, who reported spending more of 
their time on Instruction and Caregiving. 

• The cost measures show that the costs of staff compensation and facilities made up nearly 80 
percent of total costs, on average. Centers invest in staff compensation (salary and fringe benefits) 
as the largest proportion of costs (62 percent, on average). Facilities, and supplies and materials 
account for the next largest proportions of costs (16 percent and 9 percent, respectively, on average). 
This allocation is in line with past cost studies in ECE. 

• Centers spent the largest portion of costs on the Instruction and Caregiving function. Centers in 
the sample directed 33 percent of costs to the Instruction and Caregiving function, on average, and 22 
percent of costs to the Instructional Planning, Coordination, and Child Assessment function. The 
centers spent just over one-quarter of their total costs (26 percent, on average) on the Center 
Administration and Planning function. Spending on the Workforce Development function accounted 
for 8 percent of total costs, on average, and spending on the Child and Family Support function 
accounted for 10 percent of total costs. 
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• Implementation and cost measures vary with center characteristics in ways we would expect. In 
our sample, centers with high QRIS ratings have higher implementation scores and costs per child 
care hour, on average, on each key function than centers with low QRIS ratings. We also saw in the 
sample, for example, that the average cost per child care hour was lower for centers that served 
school-age children in addition to children ages 0 to 5 than for centers that only served children ages 
0 to 5. We could not conduct statistical tests for significance between the mean scores of centers with 
different characteristics, given the small number of centers within each characteristic subgroup. 

The measures appear to work together in ways that can identify and inform relationships with quality. 

• The implementation and cost measures are related. We found positive associations between four 
of the five implementation scores and total cost per child care hour. The implementation scores and 
cost per child care hour for each key function are also positively related, meaning the higher the 
implementation score, the higher the cost of the function. These relationships are expected and 
important in validating the measures.  

• There is a good deal of variation in both implementation and costs at the center level. There is 
more to the story beyond observing that implementation and higher costs are generally higher in 
centers with high QRIS levels. Scatterplots of the measures across the functions show that QRIS 
levels do not completely predict center implementation scores and costs. For example, we observe 
some low quality level centers with above median implementation function scores. It was rare, 
however, to observe above median costs in centers with low quality levels.  

D. Methods 

At the start of the project, the study team conducted a literature review to inform a conceptual framework, 
guide data collection in the multi-case study, and support the development of measures (see Caronongan 
et al. 2016).  

A phased approach to data collection in the multi-case study provided opportunities to refine the 
measurement constructs and data collection tools and processes, and to develop draft measures. The 
multi-case study included (1) conducting semistructured interviews about the intentionality, structure, and 
consistency of implementation of key functions of a center that can support quality; (2) collecting cost 
data through Excel workbooks to assess center-level costs by key function and how resources are used 
across functions; and (3) administering surveys about staff time use—essential information for allocating 
costs to key functions, since labor is a large driver of costs in ECE centers (Exhibit ES.2). 
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Exhibit ES.2. Overview of the ECE-ICHQ multi-case study 

The length of the data collection tools, the methods of collection, and the number of participating centers 
differed across the phases. The multi-case study began with an exploratory pilot study with three centers 
in the fall of 2015 to test the data collection approach and make an initial assessment about the relevance, 
appropriateness, and connection of the topics covered in each data collection tool. We then recruited 15 
centers to participate in a comprehensive formative phase of data collection in the fall of 2016 to test the 
feasibility of data collection tools and methods, conduct cognitive interviewing to obtain feedback from 
the respondents about the topics and methods of collecting the information (such as relevance, clarity, and 
ease), and refine the tools. Based on what we found in Phase 1, we developed a set of measures to test in 
Phase 2. Phase 2 consisted of early testing of the new measures to ensure that they are technically sound 
(meaning they are reliable and the measures of implementation and cost are related) and can be used 
consistently across a range of ECE center-based settings.  

We structured data collection in Phase 2 around the functions in the conceptual framework and the 
functions connected to the implementation and cost data collection (Exhibit ES.3).  
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Exhibit ES.3. Implementation and cost data collection to understand key functions of a center 

E. Implications for next steps 

The findings from the phased multi-case study provide preliminary evidence that the measures are 
capturing variations in implementation and costs among centers and are working together in ways that 
have the potential to inform pathways to quality. The measures are not yet fully validated, meaning they 
have not been tested in a large, representative sample of centers to look at associations with center quality 
or children’s outcomes.  

We are pursuing a step in this direction through a field test with a purposive sample of 80 centers in 4 
states. Using data collected in the field test, we will create the implementation scores and cost measures, 
assess their functionality and validity, and examine associations among implementation, cost, and quality. 
Specifically, we will: (1) examine whether the cost and implementation measures explain variation in 
quality beyond what is explained by center characteristics; (2) examine the degree to which each set of 
measures (cost and implementation) is related to quality, independent of the other; and (3) test whether 
the relationship between cost and quality varies by levels of implementation (that is, whether 
implementation moderates the relationship between cost and quality). 

The ICHQ measures have the potential to support the efforts of researchers, practitioners, and 
policymakers to better understand pathways to achieving high quality. These insights can inform 
decisions about the level of resources needed and how to best use resources across functions at the center 
level to deliver high quality early care and education. Examples of potential uses of the measures include: 

• Practitioners could use the measures to examine implementation and costs of quality within a single 
center to understand and guide quality improvement or needs for technical assistance. 

• Federal and state administrators could use the measures to examine a group of centers within a state 
or across states to inform decisions about quality improvement initiatives or subsidy rates. 

• Federal policymakers could use data collected with the ECE-ICHQ instrument to inform cost 
modeling for efforts to expand access to high quality early care and education.  



ECE-ICHQ Assessing the Implementation and Cost of High-Quality Early Care and Education 

Mathematica® Inc. xvii 

• State leaders might use measures of the cost of high quality care to inform subsidy payments and 
policymaking that promotes cost-efficient paths to enhance program quality. If observations vary by 
geographic location or center characteristics, policymakers and administrators might target funding 
and quality improvement efforts appropriately.  

• Researchers could use the measures to compare cost and implementation patterns among different 
ECE program models, explore pathways to quality, or make them part of a cost-benefit analysis. 

• More generally, the ICHQ measures could contribute to equity considerations by measuring the 
services centers provide and the cost of services by the characteristics of the children and families 
served. 

Glossary/key terms 
This report and the ECE-ICHQ project focus on implementation, cost, and quality measures within 
center-based ECE settings. A center refers to a specific physical location where ECE classroom-
based services are provided to children ages 0 to 5.  

Implementation measures assess what a center does and how it does it. These elements include the 
package of services a center provides, including structural features and adopted practices. 

Cost measures assess the resources that provide the package of services and resource use across 
functions.  

High quality center-based ECE refers to centers that achieve positive child outcomes through 
positive teacher-child interactions and a positive learning environment.  

Key functions are the tasks in which all center-based ECE providers engage. The key functions drive 
how a center operates to achieve quality. Each of the five key functions has a set of activities and 
practices that allow us to measure implementation and costs for each function distinctly. 
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I. Introduction 
Evidence suggests that high quality early care and education (ECE) can benefit young children, 
particularly children whose families have low incomes (Yoshikawa et al. 2013). This relationship has led 
to more investment in quality improvement initiatives and greater emphasis on getting low-income 
children into high quality ECE, through such federal or state partnerships as the Race to the Top Early 
Learning Challenge and Preschool Development Grants. Policymakers, administrators, and program and 
center directors must weigh competing demands and limited resources for program improvement, but they 
lack information about the cost of high quality care and the best ways to allocate resources at the center 
level to align with expectations for quality.  

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) is supporting the 
Assessing the Implementation and Cost of High Quality ECE (ECE-ICHQ) project to develop measures 
to inform research, policy, and practice. The goal of the project is to improve understanding of variations 
in what centers do to support quality, the associated costs, and how resources for ECE may be better 
aligned with expectations for quality. OPRE contracted with Mathematica and its consultant Elizabeth 
Davis, of the University of Minnesota, to conduct the project. 

The goal of ECE-ICHQ (pronounced “I-check”) is to produce center-level measures of cost and 
implementation that can be used to examine and explain variations in quality (Exhibit I.1). 
Implementation measures capture what a center does to support quality, including structural features (for 
example, teacher–child ratios, group size, and staff qualifications) and adopted practices (for example, 
curriculum use and child assessment). 

Exhibit I.1. ECE quality and ECE-ICHQ measures 
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Implementation measures also reflect how structural 
features and adopted practices are supported and 
implemented within a center. Cost measures capture the 
total resources needed to support the ECE program (or 
package of services) a center provides. These resources 
include costs the center needs to support all operations and 
programs, as well as the value of in-kind contributions 
such as space or equipment. The measures also capture 
how resources are used across different functions within a 
center.  

Specifically, the work of ECE-ICHQ will (1) produce 
technically sound, systematic measures of the 
implementation and costs of education and care in center-
based settings that serve children from birth to age 5; (2) 
produce implementation and cost measures to examine the variation in ECE center capacities and 
resources that can make a difference in the experiences of children; and (3) develop a feasible and useful 
instrument to guide the collection, development, and reporting of the measures for a broad range of users. 

Terms associated with providing 
ECE services 
ECE center: A specific physical location 
where early care and education 
classroom-based services are provided to 
children ages 0 to 5 
ECE provider: An organization or agency 
that delivers ECE services 
ECE program: The package of services 
provided at a particular ECE center 

Center function: Activities in support of a 
specific purpose (detailed in Chapter II) 

ECE-ICHQ will develop a set of measures for key functions of a center that include the following:  

• Implementation measures of what a center does (the package of services a center provides, 
including structural features and adopted practices) and how it does it 

• Cost measures of resources used to provide the package of services and resource use across 
functions 

Data collection tools collect the information from center staff that is needed to build the measures. 

The final instrument will include all the data collection tools, guidance for producing the measures 
from the collected data, and instructions for interpreting and using the measures. 

The measures are intended to be broadly useful for a range of stakeholders, such as the following:  

• Practitioners could use the measures to examine implementation and costs of quality within a single 
center to understand and guide quality improvement or needs for technical assistance. 

• Federal and state administrators could use the measures to examine a group of centers within a state 
or across states to inform decisions about quality improvement initiatives or subsidy rates. 

• Researchers could use the measures to study a large sample of programs to describe implementation 
and costs systematically or explore pathways to quality, or as part of a cost-benefit analysis. 

A. What ECE-ICHQ measures 

Research on the association between quality and costs in ECE center-based programs is limited, but there 
is some evidence of a relationship. Studies of the association between quality and costs in ECE center-
based programs have consistently found that higher quality centers tend to have higher costs (Helburn 
1995; Blau and Mocan 2002; Marshall et al. 2001; Marshall et al. 2004a; Marshall et al. 2004b; Belfield 
and Schwartz 2007; Levin and Schwartz 2007). However, the magnitude of the relationship between cost 
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and quality ranges considerably across studies. In addition, center costs can also vary based on enrollment 
level, hours of operation, staffing structure, and the ages of children served.  

Because most studies have focused on measures of the total program cost, they do not capture important 
information about how centers use resources in ways that could affect quality. Finer-grained measures of 
costs that map to what a center does to support quality would help us better understand the relationship 
between costs and quality. Centers may be able to achieve quality through different pathways that relate 
to differences in how center features and practices are combined, implemented, and supported.  

Current measures of ECE quality largely focus on 
the classroom, but support for quality at the center 
level can also contribute to the level of quality 
ECE centers can achieve. The ECE-ICHQ 
measures use an implementation science lens to 
assess differences in context, capacities, and 
implementation of quality features at the 
classroom and center level. These differences may be reflected in total costs and how resources are used 
within a center and, ultimately, in the level of quality a center achieves. 

The implementation measures developed in ECE-ICHQ provide a way to more closely examine supports 
for quality and test the assumption that higher quality always costs more. For example, if Center 1 and 
Center 2 have the same levels of quality but Center 2 has lower costs, the ECE-ICHQ measures will help 
identify what Center 2 is doing differently to achieve quality. The difference between the two centers may 
lie in implementation. That is, what one center does to support quality, and how, may result in a different 
allocation of resources but not necessarily at a higher cost (Exhibit I.2).  

“Implementation science studies programs 
and practices that achieve their intended 
outcomes to identify programmatic and 
practitioner factors that are important for 
successful implementation.” 

(Berkel et al. 2011; Fixsen et al. 2005)    

Exhibit I.2. ECE-ICHQ measurement scenario: Quality is the same, total costs differ 

Higher levels of implementation may also help a center achieve higher quality without facing higher 
costs, as in Exhibit I.3. Higher levels of implementation might mean doing more things that can support 
quality such as supporting coaching for teachers beyond stand alone professional development or having a 
strategic plan that involves leadership, teaching staff, and parents compared to no strategic plan for the 
center. The ECE-ICHQ measures may again show that the difference stems from what Center 2 does 
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differently to support quality—through the features and practices it has in place and how they are 
supported and implemented, as well as how it allocates its resources. 

Exhibit I.3. ECE-ICHQ measurement scenario: Total costs are the same, quality differs 

B. Project overview 

The ECE-ICHQ project has three main components: (1) foundational work of a literature review and 
conceptual framework; (2) a phased multi-case study of centers to collect data for use in developing draft 
measures and creating the building blocks for the ECE-ICHQ instrument; and (3) a field test to validate 
the measures and finalize the instrument and user’s manual. The project is organized around seven key 
tasks, as shown in Exhibit I.4. Throughout the project, the team consulted with a range of experts. We had 
an initial 10-member technical expert panel of research and practice experts in early childhood who 
advised on the conceptualization of the work and developing the initial conceptual framework. We sought 
review and input on specific data collection and analysis topics from individuals with certain expertise 
within and beyond our initial expert panel. 

At the start of the project, the study team conducted a literature review to inform a conceptual framework, 
guide data collection in the multi-case study, and support the development of measures (see Caronongan 
et al. 2016). A phased approach to data collection in the multi-case study provided opportunities to refine 
the measurement constructs and data collection tools and processes, and to develop draft measures. The 
multi-case study began with an exploratory pilot study with three centers in the fall of 2015. We then 
recruited 15 centers to participate in the first phase of data collection for the multi-case study and 
conducted data collection with these centers in fall of 2016. We refined the data collection tools and plans 
for building the measures based on experiences and findings from Phase 1. In the fall of 2017 and spring 
of 2018, we collected data from 30 centers that participated in Phase 2 of the multi-case study and 
analyzed the data to create draft measures of implementation and cost. In this report, we focus on the 
development of the measures through the multi-case study.  
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Exhibit I.4. Key tasks of the ECE-ICHQ project 

In the last component of the work, we will conduct a field test to assess consistency and reliability in 
measurement across constructs and users. We will validate the measures with measures of quality or other 
existing, validated measures that assess constructs similar to the ECE-ICHQ implementation measures. 
The end product of the ECE-ICHQ project is a set of final measures and a complete instrument with a 
user’s manual for collection, analysis, and application of the full set of measures. 

C. Road map of the report 

In this report, we describe the approach to the multi-case study, the development of the implementation 
and cost measures, and the next steps for testing and use of the measures. In Chapter II, we introduce and 
describe the ECE-ICHQ conceptual framework that has guided data collection and measurement. In 
Chapter III, we provide an overview of the methodology of the multi-case study, including the purpose of 
each phase, and the criteria for the selection of states and centers. In Chapters IV and V, we detail the 
development of the implementation and cost measures, respectively. In Chapter VI, we present findings 
about the associations between the implementation and cost measures. We conclude, in Chapter VII, with 
implications for next steps in development, testing, and use of the ECE-ICHQ measures. We include more 
detailed technical information in a series of appendices, referenced in the related chapters.  
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II. ECE-ICHQ Conceptual Framework 
A conceptual framework is essential to guide the measures development work of ECE-ICHQ, by 
identifying what to measure based on hypothesized pathways to quality and improved outcomes for 
children. We developed a conceptual framework collaboratively with experts and OPRE using the 
research base and revised it iteratively in response to findings from the multi-case study. At the start of 
the project, the project team, together with OPRE and a 10-member technical expert panel, developed a 
draft conceptual framework that was informed by the ECE-ICHQ literature review (Caronongan et al. 
2016). We used the framework to guide data collection and measures development in the multi-case 
study. With OPRE and select experts, we revised the draft conceptual framework based on findings from 
the multi-case study. In this chapter, we present the current conceptual framework, describe its elements, 
and highlight key revisions we made over time. 

A. Overview of the conceptual framework 

The ECE-ICHQ conceptual framework shows that centers carry out a set of key functions in pursuit of 
high quality care and better outcomes for children (Exhibit II.1). The key functions in the framework 
occur in the variety of center-based ECE settings (including community-based centers and Head Start 
programs) that provide services to young children and their families. The key functions are mutually 
exclusive but complementary and are all necessary in delivering high quality ECE. The core idea behind 
the ECE-ICHQ project is that centers vary in their investment in and capacity to implement the key 
functions in ways that promote quality. We seek to develop measures that capture this variance and 
deepen our understanding of how it relates to quality. 

Exhibit II.1. Conceptual framework guiding measures development for the ECE-ICHQ project 
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Findings from the literature review and discussions with the technical expert panel suggested that a center 
with particular features and practices in place, and ways to support them, has greater potential to provide 
high quality ECE. In this framework, we define high quality center-based ECE in line with common 
observational measures of quality that emphasize positive teacher–child interactions and a positive 
learning environment (such as the Classroom Assessment Scoring System [CLASS; Pianta et al. 2006] 
and the Early Childhood Environment Rating Scale [ECERS-R; Harms et al. 1998]). The expected result 
of children’s high quality ECE experiences is improved child outcomes. That is, high quality early care 
and education should prepare all children with the social, emotional, and cognitive skills to enter 
kindergarten ready to learn, helping to close the achievement gap for disadvantaged children in low-
income households.  

We present the main elements of the framework as gears because they drive how a center operates to 
achieve quality. They also interact with and influence each other. The small, green gears within the main 
gear represent the key functions that we expect to find across all center-based ECE providers, although 
the relative role and emphasis of each function will vary across centers. Centers operate within the 
federal, state, and community contexts and conditions that set requirements, standards, and policies (such 
as through licensing, Quality Rating and Improvement Systems [QRIS], and Head Start, state pre-K, and 
child care subsidy programs); professional development and quality improvement supports; and wage 
rates, real estate costs, and consumer prices. 

B. The conceptual framework as a guide for data collection and measures 
development 

We set out to develop measures of implementation and cost for each of the key functions. Implementation 
refers to the features and practices that are in place to support the function, and how they are carried out. 
Cost refers to the value of the resources that are devoted to supporting each function. To achieve this, we 
needed to develop items to measure each of the functions. We also needed to understand other elements— 
including center characteristics and resources, and the context in which a center operates—that can affect 
what centers do and how they use their resources. 

Key functions. Key functions reflect tasks that all center-based ECE providers engage in and for which 
there are clear means of measuring implementation and costs. The five key functions include (1) 
Structural Supports for Instruction and Caregiving (referred to throughout the report as Instruction and 
Caregiving); (2) Instructional Planning, Coordination, and Child Assessment; (3) Center Administration 
and Planning; (4) Workforce Development; and (5) Child and Family Support (described in more detail in 
Exhibit II.2). To identify key functions, we compared cost and quality categories defined within several 
sources reviewed in the literature review, including the QRIS Compendium (Tout et al. 2010) and the 
Program Administration Scale (Talan and Bloom 2004).  
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Exhibit II.2. Descriptions of key functions 
Key function Types of activities 
Structural Supports for 
Instruction and Caregiving 

• Classroom ratios and group sizes 
• Materials and equipment 
• Staff qualifications 

Instructional Planning, 
Coordination, and Child 
Assessment 

• Planning time for curriculum, activities, and lessons 
• Conducting screening and child assessments  
• Communicating with families about children’s learning 

Center Administration and 
Planning 

• Planning and goal setting 
• Regulatory compliance and reporting   
• Managing center finances 
• Managing and maintaining center operations 

Workforce Development • Recruiting and hiring teaching staff 
• Supervising staff 
• Conducting staff meetings 
• Evaluating staff performance 
• Planning and providing training and professional development activities 
• Using classroom observations to support teaching staff and improve practice  
• Providing (and receiving) coaching, mentoring, or technical assistance 

Child and Family Support • Providing services or access to services that support children and families 
beyond instruction and caregiving (such as social services, therapeutic services, 
health screenings, and counseling, among others) 

Center characteristics and resources. Center characteristics and resources are important elements for 
measurement because they contribute to decisions that affect the implementation and cost of the key 
functions. Center characteristics include the ages of children served, profit status, whether a center is 
independent or embedded in a larger organization or chain, funding mix (the level and combination of 
public and private funding a center receives), and size (number of children served), among others. Center 
resources mean funding sources (the actual sources of funding), donated space, labor, and materials that 
can support what the center is able to do (and how).  

Context and conditions. Centers operate within federal, state, and community contexts and conditions. 
We need to capture information about context and conditions for two purposes. First, we need to account 
for some conditions (such as differences in the costs of doing business as reflected in wages and facilities 
costs) explicitly in the cost measures. Second, some contextual information is important for interpreting 
patterns in the measures and ensuring applicability in a variety of contexts. For example, licensing 
requirements that set a floor for quality differ across states. In addition, the extent of professional 
development or quality improvement supports that exist within a state or locality can influence what a 
center is able to do to support quality. Also, the standards to which a center is held accountable (based on 
funding sources or program participation)—such as Head Start Program Performance Standards, QRIS 
standards, or standards for public pre-K—can also influence the ways it pursues quality.  
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C. Revisions to the conceptual framework to reflect the ECE-ICHQ measures 

We started with six key functions. Center administration and planning were originally broken out into (1) 
center administration and (2) center leadership, planning, and evaluation activities. Based on findings 
from the multi-case study, we combined these into one function.1 We also altered the placement of the 
functions from what we had in the original version of the framework. In the original version, we treated 
the functions as equal, all shown in the same circle. Using data from the multi-case study, we found 
correlations among the implementation measures and between the implementation and cost measures that 
suggest the central role of the center administration and planning function. This function is placed in the 
center of the other functions to represent the associations we found. (We detail these findings in Chapters 
IV and V.) 

The draft framework presented center resources and characteristics as outer gears along with context and 
conditions. We moved these elements into the main gear as they are explicit elements for measurement 
that influence the implementation and costs of center functions and how they are comprised in each 
center. In doing so, the central blue gear presents the information that is essential for developing and 
using the ECE-ICHQ measures to explore pathways to quality in center-based ECE settings. 

 

1 We tested multiple iterations of implementation items within and across these functions and found that the 
correlations among the items and the reliability of the scale were optimized when the items were combined. In 
addition, the costs for center leadership, planning, and evaluation activities were one percent or less across centers 
and could not differentiate centers. We hypothesize that costs associated with center leadership, planning, and 
evaluation activities are embedded within those that support the overall administration of the center.  
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III. Methodology of the Multi-Case Study 
To inform measures development, we carried out a multi-case study that included (1) a qualitative study 
of the implementation of key functions of center-based ECE providers and (2) an analysis of center-level 
costs informed by how staff use their time. In this chapter, we describe the approach to the multi-case 
study and the goals of its different phases. We then discuss, in turn, the development, refinement, and 
testing of the data collection tools and methods. In discussing how we tested the tools and methods, we 
provide information about the selection and characteristics of states and centers. State context and center 
characteristics provide information useful in interpreting the draft measures that are the focus of the later 
chapters of this report. 

A. Approach to the multi-case study 

The multi-case study was designed to answer empirical questions about implementation and costs in ECE 
centers, as well as questions about data collection and measurement approaches that are feasible and 
relevant for a range of center-based ECE settings (Exhibit III.1). 

Exhibit III.1. Research questions for the ECE-ICHQ multi-case study 
Questions focused on ECE centers: 
Are differences in center characteristics, contexts, and conditions related to implementation and costs?  
What key functions do center-based ECE providers pursue, and what implementation activities support each 
function? 
What are the costs associated with the implementation of key functions? 
How do staff members use their time in support of key functions within the center? 

Questions focused on measures development: 
How can time-use data be collected efficiently from selected staff and analyzed to allocate labor costs into distinct 
cost categories by key function? 
What data collection approaches can support an efficient and feasible instrument for broad use? 

Questions focused on the purpose and relevance of the measures for policy and practice: 
How can implementation and cost data be aligned to produce relevant and useful evidence to inform decisions 
about implementation activities and key functions likely to lead to quality improvement? 

The multi-case study was structured in phases (Exhibit III.2) to provide the study team with the 
opportunity to refine, over time, the data collection processes and tools needed to build the measures. In 
each phase of the multi-case study, we relied on three data collection tools: (1) a staff survey of time use, 
(2) a semistructured interview about implementation, and (3) an Excel workbook for cost reporting. The 
length of the tools and the methods of collection (for example, on-site or remote) evolved over the phases. 
The number of centers increased with each phase as we refined the data collection tools and processes and 
decreased the burden of data collection on center staff. 
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Exhibit III.2. Overview of the ECE-ICHQ multi-case study 

The goals for the phases of the multi-case study are aligned with the steps in the measures development 
process. Data collection began in an exploratory stage with site visits to three pilot centers to test the data 
collection approach and make an initial assessment about the relevance, appropriateness, and connection 
of the topics covered in each data collection tool (Exhibit III.3). Phase 1 was a comprehensive formative 
data collection effort to test the feasibility of data collection tools and methods, conduct cognitive 
interviewing to obtain feedback from the respondents about the topics and methods of collecting the 
information (such as relevance, clarity, and ease), and refine the tools for later phases. From the formative 
work in Phase 1, we (1) identified a range of 
approaches and intensities in what centers do and 
how, (2) developed a preliminary understanding of 
costs and allocations across functions, and (3) 
determined that we could measure costs and 
implementation around the functions of a center.  

Formative approaches are used for learning in an 
early part of development of a process, program, 
or measure. Formative, as an adjective, means 
giving shape to or molding something. 

Based on what we found in Phase 1, we developed a set of measures to test in Phase 2. Phase 2 consisted 
of early testing of the new measures to ensure that they are technically sound (meaning they are reliable 
and the measures of implementation and cost are related) and can be used consistently across a range of 
ECE center-based settings. Phase 2 created a bridge between the formative work in Phase 1 and a planned 
field test, which will allow for more formal vetting and testing of draft measures and development of a 
final instrument. 
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Exhibit III.3. Goals for the phases of the ECE-ICHQ multi-case study to guide measures 
development 

Pilot 
Exploratory (3 centers) 

Phase 1 
Formative (15 centers) 

Phase 2 
Early testing (30 centers) 

• Explore the feasibility of 
the data collection 
approach through on-site 
visits 

• Assess the relevance 
and appropriateness of 
the topics covered in the 
data collection tools 

• Test the feasibility of data 
collection tools and processes 

• Identify the range of 
implementation activities, costs, 
and key functions that occur in 
an ECE center to support 
quality  

• Explore options for constructing 
measures of implementation 
and costs that can work 
together around key functions 

• Test the usability and efficiency of 
refined data collection tools across a 
range of early care and education 
centers  

• Explore whether items are working 
similarly (or varying in ways we would 
expect) across different settings  

• Assess whether implementation, cost, 
and time use are related in ways that we 
expect (or in ways that can be explained 
by the data) in preparation for further 
testing in a field test 

B. Developing data collection tools and methods 

We developed the data collection tools through an iterative process with each phase of the multi-case 
study. Our goal was to select, adapt, or create items that could be measured in an objective way to achieve 
the following:  

1. Provide information about the intentionality, structure, and consistency of implementation of key 
functions of a center that can support quality  

2. Assess the costs by key function and how resources are allocated across functions  
3. Gather information about staff time use—an essential step in allocating costs to key functions, since 

labor is a large driver of costs in ECE centers 

We drafted a preliminary set of data collection tools for the pilot and Phase 1 based on the existing 
knowledge base about implementation and costs in ECE using the literature review, discussions with 
experts, and a review of select measures and protocols. We refined data collection tools and methods over 
the course of the multi-case study to reduce burden, increase efficiency, improve data quality, and 
increase accuracy in measurement. From the outset, the plan was to start with broad, on-site data 
collection and transition to remote, more focused methods of data collection over the course of the multi-
case study (Exhibit III.4). The type of respondents for different types of data collection remained the same 
throughout the multi-case study:  

• The center director or person most knowledgeable about the early childhood program was the 
respondent for the implementation interview.  

• The person most knowledgeable about center finances was the respondent for the cost workbook. 

• All paid teaching staff of children ages 0 to 5 (including lead teachers, head teachers, or co-teachers, 
as well as assistants) and select administrators (center director, education program lead, and other 
administrators or managers involved in center oversight) were the respondents for the time-use 
survey. 
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Exhibit III.4. Methods and respondents by data collection phase 
Implementation 
Respondents:  

Center directors, person most  
knowledgeable about the  

early childhood program, or both 

Cost 
Respondents:  

Person most knowledgeable  
about center finances 

Time use 
Respondents: 

All teaching staff 
and select 

administrators 

Semi-
structured 
interviews 

Electronic or 
paper self-

administered 
questionnaires 

On-site 
data 

collection 

Off-site 
data 

collection 
Paper cost 
workbooks 

Electronic 
cost 

workbooks 

Phone 
discussions 

and email 
follow-ups 

Paper 
surveya 

Web-
based 

surveya 
Pilot phase: 3 centers 

X X X  X X X �̅�𝑥 = 3  
Phase 1: 15 centers 

X  X  X X X �̅�𝑥 = 7  
Phase 2: 30 centers 

X   X  X X  �̅�𝑥 = 14 
a Average number of completed surveys per center. 

1. Implementation data collection tool  

We developed a semistructured implementation interview guide to collect information about activities 
identified in the implementation science literature as important for effective implementation (summarized 
in Caronongan et al. 2016). We examined eight frameworks that convey the core principles and factors 
common to implementation of evidence-based programs and practices, based on literature reviews of 
empirical studies and theory development across a variety of service areas. Each framework presented an 
approach to measuring and evaluating the implementation of evidence-based programs. Through 
reviewing these implementation science frameworks, we identified five core activities that are common 
among successfully implemented programs:  

1. Recruitment, hiring, and selection of staff with the required skills and competencies 
2. Selection and use of tools that clearly convey key concepts, principles, procedures, and practices  
3. Training that delivers content knowledge to staff  
4. Technical assistance (TA) or coaching that includes observation and feedback  
5. A quality assurance (QA) and quality improvement (QI) process 

The initial implementation interview guide was structured around the five core activities for each 
function, drawing on items from the frameworks and existing protocols from other OPRE and 
Mathematica projects. After Phase 1 data collection, we organized the collected data into rubrics on select 
topics by key function, transforming the organization and analysis of the information from the 
implementation core activities to the key center functions. 
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Implementation science frameworks used to inform implementation data collection 
Conceptual Model for Considering the Determinants of Diffusion, Dissemination, and Implementation of 
Innovation in Health Service Delivery and Organizations (Greenhalgh et al. 2004) 

Framework for Implementation; Core Implementation Components; Multilevel Influences on Successful 
Implementation (Fixsen et al. 2005) 

Interactive Systems Framework for Dissemination and Implementation (Wandersman et al. 2008) 

Consolidated Framework for Implementation Research (Damschroder et al. 2009) 

Framework for Effective Implementation (Durlak and DuPre 2008) 

Quality Implementation Framework (Meyers et al. 2012) 

Evidence-Based System for Innovation Support (Wandersman et al. 2012) 

Active Implementation Frameworks for Program Success (Metz et al. 2013) 

2. Cost data collection tool  

We developed an Excel-based electronic cost workbook to collect information on ECE program 
expenses. The workbook asks respondents to report costs for resource categories that are common in cost 
analyses—such as staff salaries and benefits, facilities, and supplies and equipment—as shown in Exhibit 
III.5.  

Exhibit III.5. Resource categories collected in the ECE-ICHQ cost workbook 
Resource category  Description/definition  
Salaries and fringe  Salaries, taxes, and fringe benefits for regular, paid staff 
Staff training and 
education  

Costs for training and education provided to center staff members  

Contracted services  Services purchased from organizations and/or people who operate independently from the 
center  

Volunteers Volunteers working at the center during the reporting year 
Facilities  Facilities-related costs incurred during report period, including rent and utilities 
Supplies and materials Resources that cost under $1,000 that are used/replenished regularly 
Equipment Resources with a cost of more than $100 and an expected useful life of more than one year  
Other/miscellaneous Items and services that are not captured under any other categories  
Payments/overhead Payments (or amount calculated or allocated) for all or any of the resources the center 

received from a larger organization or entity, or for operating as part of a larger organization 
or entity  

We built from a strong foundation of prior cost studies and surveys to develop the cost workbook. 
Sections of the workbook are informed by data collection tools used in past cost studies, including the 
Cost Study of the Saint Paul Early Childhood Scholarship Program (Schwartz and Karoly 2011) and the 
Evidence-Based Home Visiting study (Burwick et al. 2014). We also reviewed the director survey from 
the study of Cost, Quality and Outcomes (Helburn 1995) and the Provider Cost of Quality Calculator 
(Mitchell et al. 2014). 
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Cost studies and surveys used to develop the cost workbook 
Cost Study of the Saint Paul Early Childhood Scholarship Program (Schwartz and Karoly 2011) 

Evidence-Based Home Visiting study (Burwick et al. 2014) 

2012 National Survey of Early Care and Education Center-Based Provider Questionnaire (NORC 2011) 

Program Administration Scale (Talan and Bloom 2011) 

Cost, Quality and Outcomes (CQO) study (Helburn 1995) 

Provider Cost of Quality Calculator (PCQC) (Mitchell et al. 2014) 

3. Staff time-use survey 

We developed a time-use survey to collect information on how center staff use their time to allocate labor 
costs to key functions. The time-use survey asks about how much time respondents spent on a range of 
activities—some that happen frequently (such as daily or weekly) and others that happen only 
periodically (such as monthly, quarterly, or yearly) (Exhibit III.6). Teaching staff and select 
administrators are asked to report their total number of paid and unpaid working hours in a typical week, 
and to estimate the number of hours they spend on each activity. 

Existing surveys or tools provided a foundation from which we could tailor questions or items that 
capture a distinct concept, to ensure they were relevant for ECE administrators and classroom staff 
(including lead teachers, head teachers, or co-teachers, as well as assistant teachers). The items we 
included were informed by prior time-use surveys used for cost analysis purposes, but to our knowledge, 
this approach had not been used in center-based ECE settings. For example, we looked to items from 
studies such as the Evidence-Based Home Visiting study (Burwick et al. 2014) and the Distributed 
Leadership Study (Spillane et al. 2004). We also consulted the 2012 National Survey of Early Care and 
Education Center-Based Provider Questionnaire (NORC 2011) for professional development topic 
categories, and the Program Administration Scale (Talan and Bloom 2011) to inform topics around 
program planning. 

We considered other approaches for collecting information on time use, such as a daily log or time diary. 
However, using a survey format allowed us to (1) collect information about specific types of activities, 
including those that occur sporadically over the course of a year that were important to building the cost 
estimates; and (2) minimize burden on center staff. 

Exhibit III.6. Time-use survey activities, by key function 
Key function Activity in time-use survey 
Instruction and Caregiving Providing instruction or care 
Instructional Planning, 
Coordination, and Child 
Assessment 

Planning curriculum, activities, and lessons 
Conducting child assessments during or outside of classroom time 
Parent communication 
Periodic child assessments and parent conferences 
Curriculum planning and development 
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Key function Activity in time-use survey 
Center Administration and 
Planning 

Planning and goal setting  
Ongoing regulatory compliance and reporting   
Managing center finances 
Managing and maintaining center operations 
Periodic regulatory compliance and reporting 

Workforce Development Staff supervision, coaching, or mentoring 
Staff meetings 
Recruiting and hiring teaching staff 
Evaluating staff performance 
Training and professional development activities 
Periodic coaching, mentoring, or technical assistance 

Child and Family Support Planning and conducting family engagement or family support activities 

C. Refining data collection tools and methods 

We learned from the experiences in the pilot and Phase 1 about ways to improve and refine the data 
collection tools and processes in preparation for the early testing of the measures in Phase 2. These 
changes included the following: 

Shorten and simplify data collection tools and processes for respondents. Data collection was time 
intensive. During Phase 1, it was difficult to schedule a long enough period of time to complete all 
implementation interviews while on-site. It also took most respondents more than an hour to complete the 
time-use survey. In Phase 2, the implementation interviews occurred over the phone and took just under 
four hours, on average, and spread across two or three interview periods; the time-use survey was 
substantially reduced to take 10 minutes to complete.  

Limit (or remove) preparation and gathering of supporting documentation for the implementation 
interview. Center staff have limited time to participate in—or prepare for—data collection activities. To 
make the best use of center staff’s limited time and reduce burden, we refined our approach so that 
respondents for the implementation interview could respond to most interview questions without having 
to prepare in advance, reference other documents, or consult with other staff.  

Refine tools to improve clarity and data quality for analysis. The study team drew on lessons learned 
in Phase 1 to maximize opportunities to improve each data collection tool. For the implementation 
interview, we created implementation rubrics that would elicit more structured responses and ease 
analysis in Phase 2. We grouped implementation activities by key function to create rubrics focused on 
distinct subtopics. We then organized the information collected from each question in the Phase 1 
implementation interview into the rubrics. The rubrics shed light on patterns in responses within a center 
and variations across centers. These patterns showed promise in making distinctions about what a center 
does and how it implements each key function. We used the rubrics to reorganize the implementation 
interview around the key functions to reduce redundancies in data collection, improve flow, and support 
analysis of data from a larger number of centers in Phase 2. 

We streamlined the time-use survey by focusing on certain activities that are core to each key function. 
For example, we reduced the level of detail collected about training. We also dropped items asking about 
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activities for which we expect few differences between staff within a center, such as center wide staff 
trainings. 

To improve cost data collection and reduce burden, we revised the cost workbook in several ways. First, 
we simplified the questions on some types of resources, including salaries and fringe, facilities, volunteer 
labor, equipment, and overhead. For example, the revised workbook does not request detailed information 
on the type of work and number of hours contributed by individual volunteers. Second, we added drop-
down lists to some elements of the workbook to facilitate the allocation of line items to key functions. 
Third, to support more precise estimates of the cost per child care hour, we added items related to the 
number of hours of child care the center provided. Finally, we removed question items related to donated 
supplies and equipment because the estimated value of these donations tended to be very small relative to 
a center’s total costs. 

Although the tools became more streamlined and structured over the course of the multi-case study, the 
implementation interview and cost workbook still require administration and support by trained data 
collectors. Based on the experience in Phase 2 (discussed in more detail in a later section of this chapter), 
we determined that remote data collection is feasible for the implementation interview and cost data 
collection. We found, however, that on-site distribution and collection of the time-use surveys was helpful 
in achieving a high response rate from busy teaching staff who often wanted to complete the survey in 
sections, during breaks throughout the day. 

D. Testing tools and measures in Phase 2 

We tested the revised data collection tools in Phase 2 and used the data to further revise and create a set of 
draft measures for validation in a field test. In this section, we describe the data collection tools and 
process we used in Phase 2 as background for understanding the measures we ultimately developed. We 
first discuss how we selected states and centers to achieve the variation in context and conditions 
necessary to support measures development. 

1. Using a purposive sample to achieve variation in context, conditions, and center characteristics 

States and centers were purposively sampled to ensure variation on certain characteristics to inform 
measures development and test performance of the data collection tools across center-based settings. 
Throughout the multi-case study, it was important to conduct data collection with centers that varied in 
context and characteristics. We sought to develop measures that appropriately account for differences in 
state and community ECE policies and contexts, center characteristics, and regional and urban variations 
in the costs of doing business (such as salaries and rent).  

We selected states for Phase 2 based on the following:  

• Sizeable number of ECE centers participating in the state’s Quality Rating and Improvement System 
(QRIS) (at least 300 centers participating) and centers reaching the highest rating level  

• Variation in the stringency of licensing requirements  

• Variation in state and regional contexts and conditions 

• Offer state pre-K in community-based ECE centers 

• A high proportion of all licensed centers participating in the QRIS 
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Based on these criteria, we selected Arizona, Arkansas, and Pennsylvania.2 Exhibit III.7 summarizes 
characteristics of the states in which we recruited centers for Phase 2.  

2 In Phase 1, we collected data from centers in Arkansas, Pennsylvania, and Wisconsin. To increase our ability to 
include centers that did not rely on public funding in Phase 2, we replaced Wisconsin with Arizona because Arizona 
had a higher percentage of participation in the QRIS among all licensed centers. 

Exhibit III.7. Select characteristics of states included in Phase 2 

 Arizona Arkansas Pennsylvania 
Percentage (and number) of licensed center-based programs 
participating in QRIS 

84% 
(701) 

67% 
(1,240) 

71% 
(3,007) 

Number of center-based programs at highest QRIS level  34 643 629 

Participation requirements in QRIS for center-based programs Voluntary Mandatory only 
for centers that 
receive CCDF 

subsidies 

Voluntary 

Number of rating levels in the QRIS 5 3 4 

Tiered reimbursement for child care subsidies tied to QRIS 
participationa 

No Yes Yes 

Stringency of licensing requirements based on Child Care Aware 
rankingb 

22 41 22 

Region West South Northeast 

Source:  Participation data and other QRIS characteristics were obtained from the QRIS Online Compendium and 
were current as of October 31, 2016. Child Care Aware rankings based on 2013 data (the most recent 
available) and were accessed at 
http://www.naccrra.org/sites/default/files/default_site_pages/2013/wcdb20rankings2020041013.pdf 

a Tiered reimbursement rates increase the amount of payment a center receives per hour to subsidize the care of 
young children from low-income families as its QRIS level increases. 
b Child Care Aware of America ranking is based on 15 benchmarks that reflect state regulations and policies, 
including requirements on staff credentialing and training, teacher-child ratios, group size, health and safety practices, 
and more. States are ranked based on their performance against the benchmarks, with a higher number indicating 
less stringent licensing requirements (for example a state with a ranking of 20 has more stringent requirements than a 
state ranked 40). 
CCDF = Child Care and Development Fund. 

We selected centers based on QRIS rating level, whether a center was community based or Head Start, 
and funding sources. We categorized centers into high and low QRIS ratings based on the requirements 
for the different levels in each state in the multi-case study. We included the top one or two rating levels 
in the high category, depending on the total number of rating levels and the definitions of high quality set 
by each state. We excluded the first rating level from the low category in two of the three states because 
there was no assessment or gauge of quality made at entry. We also excluded middle rating levels in two 
of the states to get a better distinction between high and low quality based on the QRIS requirements. 

During recruitment, we gathered additional information to maximize variation in the ages of children 
served, center size (based on licensed capacity), profit status, and whether they were embedded in a larger 
organization. We show the characteristics of the 30 centers included in Phase 2 in Exhibit III.8. 

  

 

http://www.naccrra.org/sites/default/files/default_site_pages/2013/wcdb20rankings2020041013.pdf
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Exhibit III.8. Characteristics of centers in Phase 2 of the ECE-ICHQ multi-case study 
Characteristic  Number of centers 
QRIS ratinga  

High 20 

Low 10 

Age groups served  

Ages 0 to 5 and school age 11 

Ages 0 to 5 only 12 

Ages 0 to 3 or ages 3 to 5 only 7 

Program size  

Large center (serving 75 children or more) 18 

Small center 12 

Profit status  

For profit 11 

Not for profit 19 

Embedded in a larger organization or part of a chainb  

Yes 14 

No 16 

Funding  

High subsidyc 8 

Majority Head Start or state pre-Kd 10 

Majority private tuitione 8 

Mixed public or mixed public/private 4 

Total sample size 30 
Source:  Data collected for the Assessing Implementation and Cost of High Quality Early Care and Education (ECE-

ICHQ) Project, Phase 2.  
a The high QRIS category includes Arkansas centers with a rating of 3, Arizona centers with a rating of 4 or 5, 
Pennsylvania centers with a rating of 4, and all Head Start centers in each state. The low QRIS category includes 
Arkansas centers with a rating of 1, Arizona centers with a rating of 2 or 3, and Pennsylvania centers with a rating of 
2. 
b Part of a larger organization means the center is part of, and shares resources/staff with, a larger organization, such 
as a YMCA, university, or other social services agency. 
c Includes centers in which 50 percent or more of the children are supported by funding from CCDF and less than 30 
percent of children are supported by funding from other federal, state, or local government sources.  
d Includes centers in which less than 30 percent of the children are supported with funding from CCDF.  
e Includes centers in which 90 percent or more of the children are supported through private tuition paid by their 
parents or guardians without any public funding.  

2. Collecting data around the key functions 

We structured data collection in Phase 2 around the functions in the conceptual framework and the 
functions connected to the implementation and cost data collection (Exhibit III.9). The data collection 
process for Phase 2 began with the first implementation interview. During this interview, we collected 
information on the center’s staffing structure that informed selection of the staff time-use survey 
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respondents. The staffing structure information, along with other items collected during the 
implementation interview (such as use of a curriculum, types of training), also helped the cost data 
collection team check alignment and coverage in the cost workbook. 

Exhibit III.9. Implementation and cost data collection to understand key functions of a center 

3. Testing implementation data collection 

We used a semistructured interview to collect qualitative information about the implementation of each 
key function, including the features or practices in place (the “what”), and the intentionality, 
accountability, and consistency with which each is implemented (the “how”). We revised the 
implementation interview tool for use in Phase 2, using the rubrics we created from the Phase 1 data. We 
created an editable PDF that provided a structured format for trained interviewers to code information 
into closed-ended categories during the interview (rather than taking extensive notes). The PDF still 
allowed for embedding notes, as needed, to clarify or expand on responses. We created this type of tool to 
make data collection and entry of a large quantity of information efficient and to ensure the data are ready 
for cleaning and analysis. Interviews were recorded so data collectors could check completeness and 
accuracy of the data and for use in reliability checks by the implementation data collection lead.  

The implementation data collection tool was not meant to function as a traditional survey (meaning 
interviewers did not read the answer categories for each item to respondents). We trained the interviewers 
to understand the intent of the questions. They adjusted the question phrasing and order as needed to 
respond to the semistructured nature of the interview and the flow of the conversation, and they probed to 
obtain, interpret, and confirm the responses. We allowed for open-ended responses to questions to ensure 
we gathered information capturing a range of activities across centers. In addition, interviewers made 
notes if responses were not captured in the existing categories.  

We did not ask center staff to prepare for the interviews or provide materials in advance. We did suggest a 
few materials to have readily available for the interviews (such as job descriptions). The implementation 
data collection lead conducted initial reliability checks by listening in on the interviews each interviewer 
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conducted with their first center and coding alongside the interviewer. The implementation data collection 
lead conducted another reliability check with each interviewer halfway through data collection. These 
checks helped to ensure that the interviewers collected high quality data and coded the data in consistent 
ways. We provided additional ongoing support to resolve questions or discrepancies in data collection 
through weekly interviewer meetings. 

Gathering implementation information from centers was time-consuming and required multiple 
interviews. For most centers, the interviews were conducted with one respondent. In seven centers, there 
were multiple respondents (Exhibit III.10). Total interview time per center was just under four hours and 
took between two and six interviewing sessions to complete; the average center needed at least three 
sessions to complete the interview. Because of center staff availability and scheduling constraints, there 
were often several days or weeks between the first and final interview sessions for a center. The time span 
between the first and final sessions ranged from 2 to 67 days (with an average of 20 days). With 13 
centers, we experienced cancellations or no-shows for originally scheduled interviews, though we were 
ultimately able to conduct the interviews. Many respondents had numerous demands on their attention 
during each interview. 

4. Testing cost data collection 

We collected cost data through the cost workbook, an Excel-based electronic spreadsheet that was refined 
after Phase 1. Respondents entered information on categories of resources used to deliver services during 
the most recently completed fiscal year. Each type of resource (Exhibit III.5) appeared on a separate tab 
in the workbook. Respondents were asked to enter actual expenditures (or, in some cases, estimated 
values) related to each category of resource. In addition, the cost workbook requested information on the 
number of hours of care the center provides for children in different enrollment options (for example, full 
day, partial day) to support the estimation of cost per child care hour. The electronic spreadsheet format 
promoted accurate data entry through validation of values entered into cells (a feature that limits the type 
or range of values entered) and facilitated data extraction for analysis. The data collection process started 
with an orientation to the workbook for respondents, allowed time for respondents to complete the 
workbook independently, and then was supported by follow-up contacts to clarify responses or work with 
respondents to clarify or complete data, as needed. 

Collecting cost data remotely from ECE centers required support and follow-up from trained data 
collectors. With follow-up, we collected complete cost data from more than 80 percent of centers in our 
sample. The completeness of cost data we initially received varied among centers and by resource type. 
More than half of the 30 centers in our sample provided incomplete or no information, when initially 
submitting the cost workbook, about the following types of resources: staff compensation, facilities, 
supplies and materials, overhead, and child care hours. After follow-up, 26 centers provided complete 
responses to the workbook.3  

 

3 The study team determined that data received from four centers was not complete enough to be included in the 
analysis, specifically because there was insufficient information on substantial resources like salaries or facilities. 
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The cost data collection required an intensive follow-up effort. On average, we made 15 contacts with 
each center over a period of 69 days (Exhibit III.10). In general, smaller centers, for-profit centers, and 
centers in which private tuition made up most of the revenue required fewer days to complete data 
collection than centers that did not have these characteristics. These types of centers may have had less 
complex financial structures and required less coordination among different individuals to provide cost 
data. Generally, it was possible to allocate individual expenditures to key functions. However, we needed 
more information about the purpose of expenditures reported in some sections of the workbook—such as 
facilities, equipment, and supplies and materials—to facilitate allocating these costs to specific functions. 
We collected the additional information through follow-up phone calls and emails. 
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Exhibit III.10. Data collection metrics for ECE-ICHQ Phase 2, by center characteristics 
 Implementation data collection Cost data collection Staff time-use surveys 

  

Number 
of 

centers 

Number of 
centers with 
more than 

one 
respondent 

Total 
interview 
length in 
minutes 

Time from 
first 

interview to 
completion 

in days 
Number of 

centers 

Number of 
times 

contacted 

Days to 
complete 

(orientation 
call to final 
workbook) 

Number of 
centers 

Mean 
percentage 
response  

QRIS ratinga          

High 20 7 236.6 20.1 19 16.1 71.6 20 91.2 

Low 10 0 219.0 19.1 7 11.3 73.9 10 89.5 

Age groups served          

Ages 0 to 5 and school age 11 0 228.6 17.4 9 14.0 81.9 11 87.6 

Ages 0 to 5 only  12 6 239.2 22.8 10 14.2 64.3 12 89.0 

Ages 0 to 3 or ages 3 to 5 
only   

7 1 219.4 18.3 7 16.7 71.1 7 98.3 

Program size          

Large center (serving 75 
children or more) 

18 5 241.7 21.8 15 16.7 75.1 18 89.8 

Small center 12 2 214.3 16.8 11 12.2 68.3 12 92.0 

Profit status          

For profit 11 1 195.5 15.5 10 12.9 59.7 11 88.6 

Not for profit 19 6 251.1 22.2 16 16.0 80.1 19 91.8 

Embedded in a larger organization or part of a chainb 
Yes 14 5 247.1 18.8 13 16.5 77.2 14 92.2 

No 16 2 216.3 20.6 13 13.2 67.3 16 89.3 

Funding          

High subsidyc 8 1 209.4 21.9 6 11.8 86.0 8 94.2 

Majority Head Start or state 
pre-Kd 

10 6 262.5 25.1 9 19.7 74.7 10 95.9 

Majority private tuitione 8 0 210.8 15.0 7 9.7 48.6 8 82.8 

Mixed public or mixed 
public/private 

4 0 233.8 11.8 4 17.3 87.5 4 85.9 

All centers  30 7 230.7 19.8 26 14.8 72.2 30 90 
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Source: Data collected for the ECE-ICHQ project, Phase 2.  
a The high QRIS category includes Arkansas centers with a rating of 3, Arizona centers with a rating of 4 or 5, Pennsylvania centers with a rating of 4, and all Head Start centers. The 
low QRIS category includes Arkansas centers with a rating of 1, Arizona centers with a rating of 2 or 3, and Pennsylvania centers with a rating of 2. 
b Part of a larger organization means the center is part of, and shares resources/staff with, a larger organization, such as a YMCA, university, or other social services agency. 
c Includes centers in which 50 percent or more of the children are supported by funding from CCDF and less than 30 percent of children are supported by funding from other federal, 
state, or local government sources.  
d Includes centers in which less than 30 percent of the children are supported with funding from CCDF.  
e Includes centers in which 90 percent or more of the children are supported through private tuition paid by their parents or guardians without any public funding.  
CCDF = Child Care and Development Fund. 
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5. Testing time-use data collection 

To estimate costs by key function, we fielded a staff time-use survey to support allocating labor costs (the 
biggest resource category) to different key functions. We identified potential respondents during the first 
implementation interview, including (1) all teaching staff of children ages 0 to 5 and (2) key 
administrators who oversaw the center’s operations (such as the center director and assistant director) and 
the educational program lead. Field staff confirmed all respondents on-site and distributed information 
about the surveys; they stayed on-site through the day or returned the next day to answer questions or 
collect completed surveys. We identified 483 staff in roles relevant for completing the time-use survey 
across the 30 centers; 430 responded to the survey, for an overall response rate of 89 percent. The average 
center response rate was 90 percent, ranging from 63 to 100 percent across centers; response rates did not 
vary systematically by center characteristics (Exhibit III.10). Respondents had the option to complete a 
web-based or paper survey; 71 percent opted to complete paper surveys (nearly all teachers preferred this 
method). The average number of respondents per center was 14 but ranged from 3 to 45 based on the size 
of the center. We used 421 of 430 surveys in the analysis based on completeness and quality of the data; 
359 of the 421 surveys were completed by teaching staff. 

In the remainder of the report, we focus on the development of the draft measures produced using the data 
collected from the 30 centers in three states included in Phase 2. 
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IV. Developing Implementation Measures 
Useful and relevant measures for interpreting implementation—what a center does to support quality and 
how —need to comprise a small set of items that can be used consistently across a range of center-based 
ECE settings. Our task following the multi-case study was to substantially reduce the burden of data 
collection on center staff and build practice-relevant summary measures that are acceptable, by technical 
standards, in preliminary measures development. To accomplish this goal, we used the comprehensive 
Phase 2 data to identify items that would provide the greatest efficiency and contribute the highest 
relevance in creating the measures (implementation scores). In this chapter, we describe the methods we 
followed to develop the draft implementation measures for each of the key functions in our conceptual 
framework. Our aim was to create strong measures that would be ready for more formal testing as part of 
a field test. 

Implementation measures reflect … 
What a center does to support quality, including: 

• Structural features that are in place (teacher–child ratios, group size, staff qualifications) 

• Adopted practices (curriculum use, child assessment)  

How quality features and practices are supported and implemented within a center through 
implementation drivers, including (Caronongan et al. 2016): 

• Staff selection and hiring 

• Use of evidence-based tools 

• Training to support practice and use of tools 

• Coaching to support practice and quality improvement 

• Quality assurance and quality improvement processes 

A. Defining implementation measures 

Following the multi-case study, we developed an 
implementation measure for each of the five key 
functions in the conceptual framework, to 
represent what a center does within the function 
and how the work is carried out and supported. 
The measures are scored from 0 to 1. A higher 
score (closer to 1) indicates stronger structural 
features of care, intentional practices that are 
associated with quality, and attention to 
implementation drivers that are typically present 
in programs that produce positive outcomes 
(described in Chapter I; see Caronongan et al. 
2016 for further details).  

We focused implementation data collection on center-level information that could be reported, for the 
most part, by one respondent. We conducted semistructured interviews with the center director and/or the 

Implementation measures result in  
scores for: 
• Structural Supports for Instruction and 

Caregiving  

• Instructional Planning, Coordination, and Child 
Assessment 

• Center Administration and Planning 

• Workforce Development 

• Child and Family Support 
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person they identified as being most knowledgeable about the educational program in the center. We 
wanted to focus implementation data collection with center directors or educational program managers 
and not place an undue burden on teaching staff. (We needed to prioritize administering the time-use 
survey to teaching staff to produce the cost estimates, as discussed in Chapter V.) 

We focused data collection on descriptive, objective information, because we could not triangulate 
information across respondents. We gathered information, by function, that was comprehensive enough to 
build a picture of what a center does and how; we wanted this information to correspond with costs and 
inform pathways to quality. For example, we wanted to learn what curriculum is primarily used in 
preschool classrooms in a center (the adopted practice to capture what a center does), as well as what 
informed the selection of the curriculum and how teaching staff are trained on the curriculum (the 
implementation drivers to capture how the work is carried out). As this was an effort to measure 
implementation rather than quality, we gathered information on how the center implemented specific 
structures, practices, or activities, but not how well they did it. 

A limitation of our approach is that by relying on only one perspective, the interview may have captured 
information on intended structures or practices (for example, frequency or consistency) rather than what 
was actually happening (adherence to intent). There might be differences between what a center director 
reports and what staff report is happening in the center. However, we have no reason to believe that this 
approach affects centers differentially. We found a considerable amount of variation on the 
implementation scores, suggesting that the scores are capturing useful information that can distinguish 
implementation between centers (as discussed later in this chapter). 

B. Developing the implementation measures 

A sample of 30 centers allowed us to conduct preliminary 
analyses to develop and assess the psychometric properties of 
the implementation measures. We developed the measures (or 
scores) for each of the five key functions in the conceptual 
framework through an iterative process. 

We attempted to create the implementation measures of each of 
the five key functions in a few different ways, ending with an 
approach that balanced theory-driven and data-driven methods. 
We started with approaches that relied on theoretical groupings 
of items within each of the key functions (for example, grouped 
by our constructs of “what” and “how,” and by implementation principles such as intentionality, 
accountability, and consistency). We also explored purely data-driven approaches to determine solutions 
for the item sets for each key function through exploratory and confirmatory factor analysis. Both the 
purely theory-driven and purely data-driven approaches fell short of our goals because the resulting item 
sets were small, did not group items together well conceptually, or did not achieve the levels of reliability 
we were seeking. The data-driven approach did result in function scores that logically related to center 
characteristics, so we hoped to retain similar item sets in a revised approach that balanced theory and 
data-driven methods.  

Construct: An idea, underlying 
theme, or subject matter measured 
by related items 

Theory-driven: Grouping items 
based on their content 

Data-driven: Grouping items based 
on empirical evidence through 
statistical analysis 
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Psychometric properties show how reliable and valid a measure is based on the purposes for which 
it is designed and used.  

Reliability. Indicators of reliability show how dependable a measure is for the purpose for which it is 
used. Reliable measures are stable over time and include items that measure the same thing in 
different ways. Statistical measures of reliability are typically reported as coefficients, which range from 
-1.0 to 1.0, with a greater value reflecting greater reliability. Many researchers and assessment 
developers require that measures have reliability values of 0.7 or higher.  

Validity. The degree to which an assessment accurately measures what it is designed to measure. In 
the early stages of measures development, validity can be examined based on patterns with other 
observable variables or characteristics. Validity is sometimes measured in comparison to other 
instruments established to measure the same or similar constructs.  

To balance theory-driven and data-driven approaches, we used a method to produce a single item set for 
each of the five key functions. We built up an item set for each key function by examining item-total 
correlations (ITC) together with our theory, based on the literature review and consultations with experts, 
about items that comprise the “what” and “how” of each key function. The advantage of this approach is 
that the resulting scale is not as dependent on the idiosyncrasies of the data from a small sample of 30 
centers as a purely data-driven solution (developed through factor analysis) may be. In addition, this 
approach allowed us to organize items into theoretical groupings within the one scale, which can support 
interpretation and use.  

We followed a series of steps to identify item sets for each of the key function implementation measures 
(or scores). (Appendix A provides additional technical information about the approach.) We used data 
from implementation interviews with 29 to 31 centers to develop the measures for the five key functions.4  

4 One center completed all sections of the implementation interview except one; one center completed all 
implementation data collection but not cost, and is not included in the total sample for Phase 2.  

Factor analysis. Statistical analysis that examines the pattern of relationships among items to form 
related groups of items (or factors). Factor analysis may be exploratory (looking at how items group 
together in the data) or confirmatory (examining whether the relationships among items are consistent 
with a predetermined structure).  

Factor solution. Findings from a factor analysis to define (in exploratory factor analysis) or confirm (in 
confirmatory factor analysis) the number of item groupings—the factors. One factor or multifactor 
solutions are possible. 

Correlation. The degree to which two items vary together, ranging from -1.0 (a perfect negative 
relationship) to 1.0 (a perfect positive relationship), with 0 meaning no relationship.  

Item-total correlation (ITC). A measure of the reliability of a multi-item scale and a tool for improving 
such scales. It determines the correlation between an individual item and the sum of the values of all 
other items. With a set of 10 items, there would be 10 item-total correlations. For item 1, it is the 
correlation between it and the sum of the other 9 items, and so on. 

Scale. Grouping or categorization of items together to measure a construct. 
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Recode items. We began preparing the data for analysis by recoding individual implementation items 
(interview questions) so that a higher score on a single item meant more of a presence of what we were 
measuring. The recoded items were either a hierarchy (captured in an ordinal variable) or a sum 
(examples shown in Exhibit IV.1). There are a few binary items (for example, yes/no), such as whether a 
center provides financial or other assistance for teachers to support additional training or education. We 
assessed the variation in the recoded items by looking at descriptive statistics, including each item’s 
minimum and maximum values and its distribution of values across all the centers. 

Exhibit IV.1. Examples of recoded items based on a hierarchy and a sum 
Item Recode 
Frequency of curriculum 
training for teaching staff 

0 = No curriculum or no training is provided  
1 = Just occasionally (once a year or as needed) 
2 = Just initially (upon initial curriculum implementation or during new staff orientation) 
3 = Occasionally and initially  
4 = Monthly 
5 = Monthly and initially 

Individual(s) that provide 
input into teaching staff 
performance 

0 = None of the categories are marked 
1-4 = Sum of contributors with value of 4 representing four or more categories with 
input 

• Center leadership (director/assistant director/supervisor) 
• Other teaching staff 
• Other center staff (e.g., family support worker, specialists) 
• Parents 
• Coach (if other than supervisor) 
• Other (specify) that represents a distinct and relevant category 

Examine pairwise correlations. After we computed descriptive statistics for each recoded item (means, 
range, standard deviation), we explored the statistical associations between the recoded items within a key 
function by computing pairwise correlations—the association between each set of two items. From each 
pair of items that were highly associated (with a correlation of .90 or greater), we excluded from further 
analysis one item that we deemed less substantively important. For example, if two similar questions 
about hiring lead and assistant teachers were highly correlated, we removed the question about assistant 
teachers. We took this step to ensure that each item that remained captured something about the construct 
we wanted to measure that was unique in some way. Removing highly related items reduces item 
redundancy to help get to a smaller item set for efficient measurement and reduces burden for 
respondents. 

Examine item-total correlations. To further refine the item set for a key function before conducting a 
factor analysis, we computed an item-total correlation for each remaining item (after removing highly 
associated items in the prior step). We first added up the total score—the sum of the values—of all 
remaining items we wanted to explore for each key function. We then computed the correlation between 
each individual item and a total score (excluding the value for the item itself).5 Items with high item-total  

 

5 Note that item-total correlation is substantively different from a factor loading. No latent factor is created in 
computing item-total correlations. In contrast, a factor loading comes out of a statistical procedure that computes a 
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correlations account for more variation in a scale 
than items with low item-total correlations. Items 
with high item-total correlations are the items that 
might primarily define the meaning of the scale and 
are effective at making distinctions between centers 
in the construct being measured (different levels of 
implementation).  

We maintained items that had a minimum item-total 
correlation of 0.2 (absolute value). We selected this 
minimum that reflects a moderate ability of an item 
to contribute to making a distinction in the construct 
of interest—for example, between centers about the 
level of implementation of a key function—and 
could be considered for potential inclusion in a scale 
(Pope n.d.). 

Steps to develop the implementation 
measures 
1. Recode items so that a higher score  

aligns with contributing to stronger 
implementation. 

2. Examine pairwise correlations to reduce 
item redundancy and identify items that 
contribute unique information. 

3. Examine item-total correlations to 
develop an item set that can make 
distinctions in the level of implementation 
between centers. 

4. Conduct confirmatory factor analysis to 
assess construct validity and reliability. 

5. Standardize the score for each item in 
the final set on a scale from 0 to 1. 

6. Compute the key function score as the 
average of the individual items.  

Conduct confirmatory factor analysis (CFA). 
After we identified the conceptual grouping of items 
for each key function using the steps outlined above, 
we turned to confirming the statistical associations 
among the items within each key function using 
confirmatory factor analysis. Confirmatory factor analysis tests whether hypothesized relations among the 
items are supported by the data as a step toward assessing construct validity. Confirmatory factor analysis 
can also further reduce an item set that forms a scale to those items that work together to measure a 
construct most reliably. Some items drop out as the analysis determines a factor solution that has the best 
fit to the data and produces the highest reliability possible among the items.6 The confirmatory factor 
analysis produces factor loadings for each item that reflect how much the item contributes to measuring 
the factor solution; the higher the factor loading, the more information the item contributes to the solution. 

We set a benchmark to retain items that had factor 
loadings of 0.32 or greater in the confirmatory factor 
analysis, representing a moderate contribution to 
measuring the factor.7 (See Appendix A for further 
information.) 

 

Construct validity. An estimate of how well a 
measure assesses the theoretical construct it 
claims to measure 

latent factor and measures the proportion of variation in each item accounted for by the latent factor. Item-total 
correlations and factor loadings likely differ for this reason, and we use them in different steps to develop the 
measures. 
6 Reliability from a confirmatory factor analysis is often referred to as internal consistency reliability. This assesses 
how well an item set is measuring what you want it to measure. 
7 Loadings below 0.30 are typically considered nuisance or non-salient (Brown 2015). We included items with 
factor loadings ≥ 0.32, corresponding to at least 10 percent (0.322 = 0.10) of the variance in the item shared with a 
factor. 
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Good fit to the data suggests that a statistical model (in this case, a confirmatory factor solution) is a 
good representation of the data. Good fit suggests that the scales would have similar reliability when 
computed with data from another sample of centers, assuming similar values and distributions of the 
items. 

Observed variables are directly measured (captured in our items). 

Latent factors are variables that are not directly observed but contribute to information about a 
construct. 

Factor loading is the correlation between the item and the factor that it measures (as represented by 
the correlation coefficient between the observed variable and the latent factor). The higher the factor 
loading for an observable variable, the more that variable contributes to the solution, or answer, 
produced by the analysis. 

Exhibit IV.2 presents the item sets for each key function that meet the minimum value of 0.2 for item-
total correlations. The items shown in green italic font are those that contributed to the factor solution 
(with factor loadings of at least 0.32) produced by the confirmatory factor analysis. 

Exhibit IV.2. Theoretical groupings of items that meet the item-total correlation threshold (0.2 or 
greater) for each key function 
Key function 
(sample size) Theoretical groupings 

Item total 
correlationa 

Factor 
loadings 

Structural Supports for 
Instruction and 
Caregiving (N = 31) 

Ratio and group size: 
M1. Ability to meet age-based group size targets 0.941 
M2. Ability to meet age-based teacher/child ratio targets 0.906 

0.716 
0.641 

Materials and equipment: 
M3. Availability of equipment to support caregiving 
M4. Availability of materials to support instruction 
M5. Access to outdoor play area 

0.474 
0.593 
0.364 

0.644 
0.668 

-0.076 
Staff qualifications: 
N2a, item 1. Education level with highest proportion of lead 
teachers 
N2a, item 2. Proportion of lead teachers who have at least 
18 hours of ECE coursework 
N2c/d, item 1. Education level of education 
specialists/program directors 

0.503 

0.394 

0.325 

0.307 

0.810 

-0.129 

N2c/d, item 2. Proportion of education specialists/program 
directors who have at least 18 hours of ECE coursework 
N2c/d, item 3. Proportion of education specialists/program 
directors who are certified 
N2b, item 1. Education level with highest proportion of 
assistant teachers 
N2b, item 2. Proportion of assistant teachers who have at 
least 18 hours of ECE coursework 

0.246 

0.252 

0.258 

0.265 

0.922 

0.988 

-0.270 

0.568 
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Key function 
(sample size) Theoretical groupings 

Item total 
correlationa 

Factor 
loadings 

 

Ability to meet teacher qualifications and retain 
teachers: 
N4a. Ability to meet targeted qualifications for lead 
teachers 
O4a. Factors that influence lead teachers to stay at the 
center 
O1. What is the approximate proportion of teacher 
turnover? 

0.293 

0.398 

0.394 

0.266 

0.560 

-0.281

Instructional Planning, 
Coordination, and Child 
Assessment (N = 31) 

Selection, length of use, and training on curriculum: 
E4, item 1. Criteria for selecting or developing infant/toddler 
curriculum 
E4, item 2. Criteria for selecting or developing preschool 
curriculum 
E3, item 2. Duration of main curriculum used for 
preschoolers 
F2. Method for training center leadership on the curriculum 
F4. Method for training teaching staff on the curriculum 
F6. Frequency of curriculum training for teaching staff 

0.337 

0.350 

0.771 

0.700 
0.791 
0.808 

-0.033

0.065

0.420

0.852
0.850
0.397

Planning time for teachers: 
G1. Existence of paid planning time for various types of 
staff 
G2. Frequency and duration of paid planning time for staff 

0.200 

0.804 

0.138 

0.542 
Screening and child assessment: 
H2. Level and qualification of staff who administer 
developmental screening/assessment 
H3. Duration of main screening/diagnostic tool useb 

J3. Duration of use of main measurement tool for formative 
assessmentb 

J4. Criteria for selecting formative assessment tool 
J5. Teacher use of information gathered through formative 
assessments to guide instructionb  
J6. Process for tracking child’s instructional assessments 
J10. Criteria for selecting summative assessment tool 
K4. Method of training teaching staff on the assessment 
tool(s) 

0.360 

0.826 
0.666 

0.641 
-0.444

0.353
0.208

-0.741

-0.235

0.628
0.725

0.746
0.470

0.601
-0.406
0.175

Parent communication about children’s learning: 
L1a and L1b. Frequency and format with which the center 
provides descriptive information formally to parents 
L4a and L4b. Frequency and format with which the center 
provides information to parents about how their child 
compares to other children 
L5. Length and frequency of parent-teacher conferences 

0.314 

0.279 

0.831 

0.089 

-0.023

0.506 
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Key function 
(sample size) Theoretical groupings 

Item total 
correlationa 

Factor 
loadings 

Center Administration 
and Planning (N = 30) 

Structural and procedural supports: 
M6. Facility improvement needs 
N2d. Certification of center director 
O1. Turnover in center staff other than teaching staff 
AC1. Process for informing teaching staff of licensing 
requirements or standards the center must follow 
AC2. Process for monitoring compliance with requirements 
and standards 
Z3. Facilitators in ability to change policies and procedures 
or make improvements 

0.424 
0.222 
0.375 
0.298 

0.552 

0.432 

0.676 
0.023 
0.205 
0.417 

0.449 

0.214 

Staff engagement in center planning and improvement: 
Y4. Staff discussion of quality assurance/need for quality 
improvementc 

X1, X2 SP. Existence of strategic planning activities and 
level of staff involvement in strategic planning efforts 
X1, X2 QI. Existence of quality improvement activities and 
level of staff involvement in quality improvement efforts 
X1, X2 PE. Existence of program evaluation activities and 
level of staff involvement in program evaluation efforts 

0.262 

0.674 

0.764 

0.676 

0.318 

0.828 

0.961 

0.881 

Setting and tracking center-level goals: 
Y2. Concepts emphasized in center mission 
X3. Types of goals set for the center 
X4. Frequency of reviewing progress toward center goals 
X5. Use of data in tracking center goals 
X6. Intentionality in creating action plans to achieve goals 
and communicating progress to center staff 

0.248 
0.477 
0.364 
0.470 
0.537 

0.305 
0.529 
0.394 
0.632 
0.360 

Collaborative center oversight (boards): 
AA2. Existence of board and focus of input to center 
operations 
AA3. Level of board oversight of center operations 
AA5. Existence of a parent policy council and frequency of 
their meetings 
AA6. Focus of parent group’s input to center operations 
AA8. Center director participation on community 
boards/councils 

0.583 

0.504 
0.598 

0.711 
0.429 

0.741 

0.792 
0.957 

0.975 
0.141 
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Key function 
(sample size) Theoretical groupings 

Item total 
correlationa 

Factor 
loadings 

Workforce Development 
(N = 30) 

Interviewing and evaluating teaching staff: 
P3. Involvement of teaching staff in interview processes for 
teacher candidates 
P4a. Interview activities for lead teacher candidates 

0.697 

0.619 

0.323 

0.511 
W2. Typical individual performance goals set for teaching 
staff 
W3. Process for determining individual performance goals 
for teaching staff 
W4. Center processes for monitoring and evaluating 
performance of teaching staff 

0.495 

0.748 

0.526 

0.432 

0.659 

0.368 

W7. Individual(s) who provide input into teaching staff 
performance 

0.634 0.563 

Setting priorities for and assessing training and 
professional development for teaching staff: 
R1. Process for determining training and professional 
development priorities for teaching staff 
R2. Center’s priorities for training and professional 
development of teaching staff 
R4. Staff level of formal involvement in determining 
individual training and professional development needs 
R6. Formality of the process for determining if training 
meets center goals and staff needs 
S6. Type of activities used to assess knowledge acquisition 
or skill development following training 

0.555 

0.583 

0.608 

0.547 

0.547 

0.508 

0.582 

0.493 

0.648 

0.571 

Supports for training and professional development of 
teaching staff: 
S2. Number of training and professional development days 
provided by the center c 

T2, item 1. Center provides financial or other assistance for 
teachers to support external training or education 
T2, item 2. Formality of supplemental assistance for 
teachers to support external training or education 
T3. Center’s approach to compensating staff for time spent 
attending external training 
T4. Center’s approach to providing classroom coverage 
when teaching staff attend training 

0.386 

0.831 

0.352 

0.232 

0.242 

0.316 

0.676 

0.179 

0.328 

0.140 

Classroom observations and coaching to support 
teaching staff: 
U1. Goals of classroom observations 
U7. Extent to which teaching staff visit other classrooms to 
observe practice and where 
U8. Activities following teachers’ observations of other 
classrooms 
V1. Occurrence of individualized coaching for teaching staff 
V5. Activities involved in individualized coaching 

0.429 
0.779 

0.693 

0.246 
0.612 

0.265 
0.594 

0.619 

0.427 
0.570 
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Key function 
(sample size) Theoretical groupings 

Item total 
correlationa 

Factor 
loadings 

Child and Family 
Support (N = 29) 

Total services (in center or referral): 
Tot_serv. Number of services for which the center provides 
access 
Tot_cat. Count of categories of services for which the 
center provides access 

0.894 

0.910 

0.644 

0.923 

Service provision (in center): 
Tot_incenter1. Count of all services explicitly provided by 
the center with a cost 
Tot_incenter2. Count of all services provided in the center, 
but by another entity and at no cost 

0.591 

0.529 

0.736 

0.506 

Cat_incenter. Count of all categories of services provided 
in the center (cost or no cost) 

0.797 0.835 

Process for deciding on and tracking service receipt: 
C3_Health. Collaboration in deciding if health services are 
needed (who decides) 
C5_Health. Method for tracking health service receipt 
C8_Therapy. Process for deciding if therapeutic services 
are needed 
C11_Therapy. Frequency of tracking therapeutic service 
receipt 
C12_Therapy. Method for tracking therapeutic service 
receipt 
C15_Coun. Process for deciding if counseling services are 
needed 
C16_Coun. Collaboration in deciding if counseling services 
are needed (who decides) 
C18_Coun. Frequency of tracking counseling service 
receipt 
C19_Coun. Method for tracking counseling service receipt 
C23_SS. Collaboration in deciding if social services are 
needed (who decides) 
C25_SS. Frequency of tracking social service receipt 
C30_Ed. Collaboration in deciding if adult or parent 
education or services are needed (who decides) 
C33_Ed. Method for tracking adult or parent education or 
services receipt 

0.324 

0.658 
0.300 

0.475 

0.535 

0.710 

0.321 

0.734 

0.620 
0.703 

0.898 
0.830 

0.771 

0.218 

0.677 
0.275 

0.415 

0.506 

0.839 

0.428 

0.775 

0.744 
0.746 

0.899 
0.914 

0.880 

Source: Data collected for the Assessing Implementation and Cost of High Quality Early Care and Education (ECE-
ICHQ) Project, Phase 2. 

Note: Items in green font contributed to the factor solution (with factor loadings of at least 0.32) produced by the 
confirmatory factor analysis. 

a We used the absolute value of the ITC. Two items (J10 and K4) have negative values, likely due to highly skewed 
distributions. We opted to include these items in the scale because the distribution of these items in different samples 
may vary. 
b When more than one screening or assessment tool was used in a center, the item focuses on the main tool. 
c Item with a factor loading that rounds to 0.32. 
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C. Findings about the properties of the implementation measures  

Once we had identified item sets for potential use as scales to measure implementation of each function, 
we looked at the psychometric properties, particularly reliability. We also explored how well the resulting 
measures (or scores) for each function could distinguish levels of implementation across centers (based on 
variation in the scores), how the scores are associated among the functions, and how the scores vary based 
on center characteristics. Together, this information sheds light on the feasibility of the measures to help 
us understand implementation of the key functions and whether we have solid draft measures that are 
ready for more rigorous testing. 

1. Reliability of measures 

With the steps described, we used two approaches to identify items to measure implementation for each 
key function: (1) defining the item set based on item-total correlations and (2) using confirmatory factor 
analysis.  

We ran two confirmatory factor analyses for each of the item sets. In the first column of Exhibit IV.3, we 
show the total number of items included in the scale (or factor) based on each approach. The number of 
items included in the confirmatory factor analysis based on item-total correlations is shown first. Shown 
in parentheses is the reduced number of items that met the minimum value for factor loading (of 0.32) in 
the confirmatory factor analysis that included all the items based on item-total correlations. These item 
counts match to those presented in Exhibit IV.2, where all the items included based on item-total 
correlations are listed for each key function; items that had the minimum value of 0.32 for a factor 
loading are in green font. 

Exhibit IV.3. Model fit statistics based on confirmatory factor analysis that includes all items that 
meet the item-total correlation threshold (0.2 or greater) for each key function 

Key function  

Items in the 
full  

CFA model 
(items with 
loadings  
>= 0.32) 

McDonald’s  
Omega (𝝎𝝎)c for  

full model  
(for items with  

loadings >+ 0.32) 

Posterior  
p-value  
(PPP)a  

95 percent 
confidence  

interval for difference  
f-statisticb 

Structural Supports for 
Instruction and 
Caregiving  

15 (9) 0.804 (0.912) 0.081 -16.650–101.238 

Instructional Planning, 
Coordination, and 
Child Assessment 

19 (11) 0.698 (0.873) 0.155 -42.156–118.531 

Center Administration 
and Planning 

20 (15) 0.903 (0.928) 0.159 -34.551–126.809 

Workforce 
Development 

21 (18) 0.857 (0.866) 0.46 -84.868–99.362 

Child and Family 
Support 

18 (16) 0.939 (0.947) 0.087d -21.496–136.165 
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Source:  Data collected for the Assessing Implementation and Cost of High Quality Early Care and Education (ECE-
ICHQ) Project, Phase 2. 

a PPP values ≥ 0.05 typically indicate good fit of the model to the data. The PPP statistic refers to the CFA model, 
which includes all items with ITC > .20. An excellent-fitting model is expected to have a PPP around 0.5, whereas a 
low value, approaching 0.0, indicates poor fit (Muthén and Asparouhov 2011). 
b A 95 percent confidence interval for the difference in the f-statistic for the real and replicated data should contain 
zero. The PPP confidence interval refers to the CFA model, which includes all items with ITC >= .2 
c An omega of close to or above 0.70 is considered sufficient for the early stages of scale development. 
d In the CFA model for Child and Family Support, we additionally allowed for the residual correlations between items 
C11_Therapy with C12_Therapy (r = 0.690), C15_Count with C16_Count (r = 0.780), and Tot_incenter2 and 
Cat_incenter (r = 0.905). Because of the similarity of their content, these items appear to share common variance 
after controlling for the latent factor. 

We found that both approaches identified item sets that produced reliable scales to measure each key 
function. We measured reliability by McDonald’s Omega (𝜔𝜔) and used reliability that reaches 0.70 as a 
marker that is sufficient for the early stages of development (Nunnally 1978). We found that reliability of 
the scales produced for each key function using 
the items that met the item-total correlation 
threshold of an absolute value of .20 or greater 
ranged from 

Item sets for each key function produced 
reliable scales. 

𝜔𝜔 = 0.698 to 0.939 (shown in the 
second column of Exhibit IV.3). Reliability of the scales for each key function produced with items from 
the confirmatory factor analysis (with factor loadings of at least 0.32) was even higher, ranging from ω = 
0.866 to 0.947 across the functions (shown in parentheses in the second column of Exhibit IV.3). This 
suggests that the items in the scales are internally consistent—they work well together to measure 
implementation of each key function with a relatively small amount of measurement error. 

The confirmatory factor analysis models for each key function provided a good fit to the data—as 
measured by the predictive posterior p-values (PPP, a measure of goodness of fit for Bayesian CFA 
models) and the confidence interval, shown in the next two columns of Exhibit IV.3. A good fit of the 
data suggests that the scales would have similar reliability (internal consistency) when computed with 
data from another sample of centers, assuming similar values and distributions of the items.  

2. Variation in implementation scores 

For each key function, we created summary scores using the item sets determined through the item-total 
correlation method. We were reluctant to be restrictive in limiting the items to those indicated by the 
factor models based on the data from just 30 centers. We wanted to balance the need for data reduction (to 
reduce the burden of data collection on centers) with the need for further testing with a larger sample of 
centers in a planned field test. Because both methods produced reliable scales, we decided to use the 
larger item set we created from the item-total correlations to create and examine implementation scores 
for each key function. We want to include those items we see as promising for measuring each key 
function in a further test with more settings. This approach will improve our ability to create scales with 
strong psychometric properties, based on the larger field test sample. 

Before computing scores on a key function, we standardized each item to be on a scale from 0 to 1. We 
rescaled each item to fit within a 0 to 1 value using the minimum and maximum possible score for each 
item. After rescaling the items, we computed the key function score as the average of all individual item 
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values within a key function. Each item contributed equally to the score; we did not weight any items to 
carry more value than others.8  

8 Scores are sometimes created by giving more weight to some items over others based on factor loadings from the 
confirmatory factor analysis. Given the small sample size and the early stage of development, we decided to create 
unweighted scores for each key function. 

Implementation scores for each key function 
discriminate among centers. 

The scores for each key function have substantial variation; we are able to discriminate among centers in 
the middle of the distribution as well as the centers along the tails (Exhibit IV.4). The mean scores lean 
somewhat to the higher end, ranging from a mean score of 0.505 for the Child and Family Support 
function to 0.629 for the Instructional Planning, 
Coordination, and Child Assessment. We might 
expect this outcome, given that the sample centers 
all participated in a quality rating and 
improvement (QRIS) system. We had fewer centers with a low QRIS rating level (10 centers) in the 
sample, relative to those with a high QRIS rating (20 centers). The scores are generally well distributed, 
although the range and standard deviations for the functions of Instruction and Caregiving and 
Instructional Planning, Coordination, and Child Assessment reflect a tighter range of scores than those of 
the other functions. The distribution of the scores for each function fare well when compared to the ideal 
of a normal distribution, or bell curve. Skewness is an indication of the symmetry of the data around the 
mean; the skewness of the scores for each key function suggests approximate symmetry (based on values 
between -.5 and .5). Kurtosis tells us about the flatness of a distribution, relative to a normal distribution; 
flatter data cannot make distinctions between scores as well as data that form a normal distribution. The 
kurtosis of the scores of each key function (with values above 2) suggest moderately normal distributions 
(a normal distribution has a kurtosis of 3). Exhibit IV.5 shows graphic presentations of the scores for each 
key function.  

Exhibit IV.4. Descriptive statistics for each key function’s summary scores based on items that 
meet the ITC threshold (0.2 or greater) for each key function  

Key function  Mean Median 
Standard 
deviation Range Skewness Kurtosis 

Structural Supports 
for Instruction and 
Caregiving  

0.591 0.572 0.119 0.356–0.872 0.144  2.80 

Instructional 
Planning, 
Coordination, and 
Child Assessment 

0.629 0.629 0.123 0.360–0.816 -0.520 2.45 

Center 
Administration and 
Planning 

0.468 0.449 0.142 0.234–0.750 0.112 2.05 

Workforce 
Development 

0.593 0.605 0.148 0.196–0.832 -0.787 3.52 

Child and Family 
Support 

0.505 0.470 0.184 0.071–0.812 -0.302 2.63 

Source: Data collected for the Assessing Implementation and Cost of High Quality Early Care and Education (ECE-
ICHQ) Project, Phase 2.  
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Exhibit IV.5. Distributions of implementation scores for each key function 

Instruction and caregiving scores Instructional planning, coordination, and child 
assessment scores 

Center administration and planning scores Workforce development scores 

Child and family support scores 

Source: Data collected for the Assessing Implementation and Cost of High-Quality Early Care and Education (ECE-
ICHQ) Project, Phase 2. 
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3. Associations among measures (dimensionality) 

We explored the correlations between the implementation scores across the five key functions and found 
moderate, significant associations among them in ways we might expect. Exhibit IV.6 shows the 
significant associations between the implementation scores for each of the five key functions. The scores 
for Center Administration and Planning are 
positively and significantly correlated with the 
scores of the other four functions, ranging from 
.41 to .55, which suggests the central nature of this 
function in driving implementation. The 
Instructional Planning, Coordination, and Child Assessment implementation score is associated with 
those of Instruction and Caregiving and Workforce Development, in addition to the score for Center 
Administration and Planning. The implementation score for Child and Family Support is distinct from 
three functions; it is not significantly correlated with Instruction and Caregiving, Instructional Planning, 
Coordination, and Child Assessment, or Workforce Development. The score for Child and Family 
Support is associated with the score for Center Administration and Planning. 

 

Implementation scores for the key functions 
are correlated, but each also provides distinct 
information. 

Exhibit IV.6. Significant correlations among implementation measures of the five key functions 

Source:   Data collected for the ECE-ICHQ Project, Phase 2. 
Note: The figure depicts which scores are correlated but is not reflecting the relative size of the  overlap between 

functions. 
 ** Significant at the 0.05 level 
*** Significant at the 0.01 level 
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4. Variation in implementation scores with center characteristics  

We examined the patterns in the summary scores for each of the key functions when compared with 
center characteristics. We could not conduct statistical tests for significance between the mean scores of 
centers with different characteristics, given the small number of centers within each characteristic 
subgroup.  

The summary scores of the functions varied by center characteristics in ways we would expect, offering 
some preliminary evidence of validity for the measures (Exhibit IV.7). For example, in our sample, 
centers with high QRIS ratings have higher 
implementation scores, on average, on each key 
function than centers with low QRIS ratings. 
Similarly, not-for-profit centers have higher mean 
scores than for-profit centers. Centers that were 
funded with a majority of Head Start or state pre-K funding and mixed funding centers have higher mean 
scores than centers that rely largely on private tuition or those that rely on subsidies. This might reflect 
the presence of standards that come with participation in Head Start and state pre-K programs. Centers 
that are more specialized in serving specific age groups also tend to have higher scores than those that 
serve children that range in age. For example, centers that serve only children ages 0 to 3 or those ages 3 
to 5 have higher mean scores than centers that serve children from birth through school age. The patterns 
in scores held across each key function. 

Implementation scores for the key functions 
vary with center characteristics in logical and 
systematic patterns. 

Exhibit IV.7. Implementation scores for the five key functions, by center characteristics 

Center characteristics 

Instruction 
and 

Caregiving 
mean 
(S.D.) 

Instructional 
Planning, 

Coordination, 
and 

Assessment 
mean 
(S.D.) 

Center 
Admin 

and 
Planning 

mean 
(S.D.) 

Workforce 
Devel. 
mean 
(S.D.) 

Child and 
Family 

Support 
mean 
(S.D.) 

Sample 
size 

 
QRIS ratinga 
Low 0.507 

(0.075) 
0.559 

(0.133) 
0.341 

(0.095) 
0.500 

(0.167) 
0.388 

(0.182) 
10 

High 0.626 
(0.117) 

0.669 
(0.104) 

0.532 
(0.118) 

0.640 
(0.115) 

0.567 
(0.156) 

20 

Age groups of children served 
Ages 0 to 5 and school age 0.566 

(0.085) 
0.642 

(0.100) 
0.411 

(0.146) 
0.553 

(0.172) 
0.438 

(0.179) 
11 

Ages 0 to 5 years only 0.567 
(0.107) 

0.600 
(0.157) 

0.462 
(0.132) 

0.591 
(0.135) 

0.517 
(0.192) 

12 

Ages 0 to 3 or 3 to 5 only 0.652 
(0.167) 

0.671 
(0.093) 

0.569 
(0.113) 

0.659 
(0.121) 

0.593 
(0.159) 

7 

Program size (based on licensed capacity) 
Small center 0.581 

(0.150) 
0.575 

(0.118) 
0.467 

(0.147) 
0.599 

(0.121) 
0.530 

(0.147) 
12 

Large center (serving 75 
children or more) 

0.590 
(0.096) 

0.670 
(0.116) 

0.469 
(0.144) 

0.589 
(0.167) 

0.488 
(0.208) 

18 
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Center characteristics 

Instruction 
and 

Caregiving 
mean 
(S.D.) 

Instructional 
Planning, 

Coordination, 
and 

Assessment 
mean 
(S.D.) 

Center 
Admin 

and 
Planning 

mean 
(S.D.) 

Workforce 
Devel. 
mean 
(S.D.) 

Child and 
Family 

Support 
mean 
(S.D.) 

Sample 
size 

Profit status 
For profit 0.592 

(0.141) 
0.586 

(0.112) 
0.395 

(0.160) 
0.508 

(0.183) 
0.378 

(0.187) 
11 

Not for profit 0.583 
(0.107) 

0.659 
(0.126) 

0.511 
(0.114) 

0.642 
(0.098) 

0.583 
(0.135) 

19 

Embedded in a larger organization or part of a chainb 
No 0.576 

(0.132) 
0.634 

(0.122) 
0.447 

(0.163) 
0.556 

(0.180) 
0.439 

(0.196) 
16 

Yes 0.598 
(0.104) 

0.629 
(0.131) 

0.492 
(0.115) 

0.635 
(0.087) 

0.577 
(0.144) 

14 

Funding 
High subsidyc 0.550 

(0.111) 
0.570 

(0.100) 
0.392 

(0.148) 
0.552 

(0.171) 
0.495 

(0.202) 
8 

Majority private tuitiond 0.553 
(0.145) 

0.550 
(0.125) 

0.468 
(0.160) 

0.548 
(0.166) 

0.384 
(0.132) 

8 

Mixed public or mixed 
public/private 

0.631 
(0.088) 

0.705 
(0.064) 

0.499 
(0.180) 

0.634 
(0.171) 

0.559 
(0.169) 

4 

Majority Head Start or state 
pre-Ke 

0.625 
(0.109) 

0.718 
(0.092) 

0.518 
(0.096) 

0.646 
(0.096) 

0.599 
(0.174) 

10 

Total 
All centers 0.591 

(0.119) 
0.629 

(0.123) 
0.468 

(0.142) 
0.593 

(0.148) 
0.505 

(0.184) 
30 

Source: Data collected for the Assessing Implementation and Cost of High Quality Early Care and Education (ECE-
ICHQ) Project, Phase 2. 

a The high QRIS category includes Arkansas centers with a rating of 3, Arizona centers with a rating of 4 or 5, 
Pennsylvania centers with a rating of 4, and all Head Start centers. The low QRIS category includes Arkansas 
centers with a rating of 1, Arizona centers with a rating of 2 or 3, and Pennsylvania centers with a rating of 2. 
b Part of a larger organization means the center is part of, and shares resources/staff with, a larger organization, such 
as a YMCA, university, or other social services agency. 
c Includes centers in which 50 percent or more of the children are supported by funding from CCDF and less than 30 
percent of children are supported by funding from other federal, state, or local government sources.  
d Includes centers in which less than 30 percent of the children are supported with funding from CCDF.  
e Includes centers in which 90 percent or more of the children are supported through private tuition paid by their 
parents or guardians without any public funding.  
CCDF = Child Care and Development Fund. 

D. Summary and next steps 

With the Phase 2 analysis, we aimed to create a streamlined implementation data collection tool that will 
provide useful summary information on the implementation of each key function—what a center does and 
how—without heavily burdening respondents. The item sets in the measures for each key function 
demonstrate initial evidence of reliability and validity. Our analytic approach helped us to identify items 
that have a high value in measuring each construct, with sound statistical properties given the sample size. 



ECE-ICHQ Assessing the Implementation and Cost of High-Quality Early Care and Education 

Mathematica® Inc. 44 

We identified a smaller set of items that we recommend be the focus of further testing in a field test with 
a larger sample of centers. Overall, we reduced the number of items in the implementation interview by 
approximately 48 percent. 

We will further test the psychometric properties of the implementation measures for the key functions in a 
field test, as described in Chapter VII. Through the field test, we will retest the measures using the 
processes described to determine a final, potentially smaller item set that produces reliable scales for each 
function. Using data from the field test, we might revise item coding based on the results of testing 
alternative coding approaches that could improve the item distribution or substantive meaning. In the field 
test, we also plan to use externally validated measures to validate the implementation measures for each 
key function.  
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V. Developing the Cost Measures  
We set out to create cost measures that could delve deeper into explaining variations in quality by 
aligning with implementation measures for the five key functions of center-based ECE settings. Past 
studies have found that higher quality centers tend to have higher costs, but the association between cost 
and quality does not have a consistent pattern or strength across studies (Caronongan et al. 2016). 
Measures that go beyond total costs and work together with information about implementation could help 
us clarify different cost structures or trade-offs that might lead to quality.  

In this chapter, we describe the cost measures we developed with data collected from centers participating 
in Phase 2 of the multi-case study. Not all the centers in the Phase 2 data collection could complete the 
cost data collection or provide high quality data to support the analysis. As a result, we built the measures 
using data from 25 of the 30 centers included in Phase 2. We first define the cost measures and describe 
our method for estimating each of them. We then present findings about the measures, such as average 
costs across functions and by center characteristics. We end the chapter with a brief discussion of next 
steps.  

A. Defining the cost measures 

We designed the cost measures to describe (1) the 
cost of providing ECE to children ages 0 to 5 in a 
center and (2) how a center uses resources to 
deliver ECE services. We specified four cost 
measures in the multi-case study: 

Absolute cost measures capture how much ECE 
services cost (in dollars).  

Relative cost measures capture how centers use 
their resources to deliver ECE services (as 
percentages of total costs). 

1. Cost per child care hour. This measure 
reflects the cost to provide care for one child 
for one hour. It is the total cost (in dollars) for a center to provide services to children ages 0 to 5 
during a one-year period divided by the total hours of care the center provides to children ages 0 to 5 
during that year. 

2. Cost per child care hour by function. This measure reflects the cost to provide care and carry out 
other activities related to each key function for one child for one hour (in dollars). 

3. Cost allocation by resource category. This measure captures how a center’s costs are allocated to 
resource categories. This measure is the percentage of a center’s annual costs allocated to each of 
eight resource categories. 

4. Cost allocation by function. This measure captures how a center’s costs are allocated to each key 
function. This measure is the percentage of a center’s annual costs allocated to each of the key 
functions specified in the conceptual framework. 

The first two measures are absolute measures that reflect cost in dollars that support the center’s activities 
as a whole or for a specific function. These absolute measures convey the magnitude of investments.  

The second two measures—as percentages—are relative measures that show how much centers spend on 
one resource or function relative to another. They can capture trade-offs that centers make to balance 
costs within available resources, but they do not tell us about the size of the investments in dollars. 
Exhibit V.1 provides a description of the cost measures.  
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Exhibit V.1. Cost measures  
Measure Description of the measure  How the measure is calculated 
Cost per child care 
hour 

$ The cost to provide care for one 
child for one hour 

Total cost for a center to provide services during a 
one-year period divided by the total hours of care the 
center provided during that period 

Cost per child care 
hour by function 

$ The cost to provide care and 
carry out activities related to 
each key function for one child 
for one hour 

Total cost for a center to provide services related to 
each key function during a one-year period divided by 
the total hours of care the center provided during that 
period 

Cost allocations by 
resource category 

% The proportion of a center’s total 
cost spent on each of the 
resource categories 

The total annual cost for each resource category 
divided by total annual cost  

Cost allocations by 
function 

% The proportion of a center’s total 
cost spent on each key function 

Total annual cost for each key function divided by 
total annual cost  

B. Estimating the cost measures 

We estimated measures using data collected from centers participating in the multi-phase case study. In 
this section, we describe the steps we took to develop the measures.  

We collected three essential data elements through the cost workbook and time-use survey to produce the 
cost measures for each center. The elements included cost, enrollment, and time-use data:  

• Cost data. Respondents provided information in the cost workbook on all the resources they used to 
provide services to children 0 to 5 over a one-year period.  

• Enrollment data. Respondents provided information in the cost workbook on the number of children 
they served and the number of hours they provided care during the one-year period.  

• Time-use data. Staff at each center completed the time-use survey to provide information on how 
they spent their time.  

We estimated center-level costs by using a bottom-up 
method that calculates total costs based on the value of the 
ingredients or resources necessary to provide services. The 
first step involved identifying the type and quantity of 
resources that a center uses to deliver its services over a 
certain period of time—resources such as personnel, 
facilities, supplies and materials, and so on—as collected in 
different tabs of the cost workbook (see Exhibit III.5 in 
Chapter III). 

The second step was to assign a dollar value to each 
resource identified, either based on the amount reported in 
the cost workbook or by estimating the value. For some 
categories, we adjusted reported costs or estimated the 
value of resources received in kind. For example, we 
calculated the annual value of equipment purchased and facilities improvements completed during the 
cost period using their estimated useful life. We also estimated the cost of facilities received in kind using 

Estimating center-level costs 
Calculate costs using the “ingredients” or 
resource cost method:  

1. Identify the type and quantity of 
resources used to deliver a program 
or service 

2. Determine the monetary value of 
these resources 

3. Sum values to estimate total cost 
Allocate costs to key functions based on:  
1. Coding of line items or resources  
2. Staff time use 
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information on the size of the facility in square feet and information we gathered on the average cost per 
square foot to lease a similar space in the local area. We adjusted local resource prices to national 
equivalents to account for geographic differences in wages and the cost of other resources. We used an 
adjustment factor created from state-level and national Bureau of Labor Statistics data by geographic area 
and occupation.  

The third and last step was to sum all the values for resources in the cost workbook to produce an estimate 
of total costs. 

Total cost per child care hour. To estimate the cost per child care hour, we combined the estimates of 
total annual cost with data on the number of hours of care the center provided during the year. We 
calculated the average number of child care hours the center provided each week by multiplying the total 
number of children enrolled in the center by the average number of hours of care children received per 
week. We calculated the total number of child care hours the center provided during the one-year period 
by multiplying the average number of hours of care the center provided during a week by the number of 
weeks the center was open. To calculate the cost per child care hour, we divided a center’s total annual 
cost by the total number of child care hours the center provided during the year.  

Cost allocations by resource category. To calculate allocations by resource category, we estimated the 
proportion of costs used for each resource category. The cost workbooks, which were organized by 
resource category (that is, there was a separate worksheet for each resource category as shown in Exhibit 
III.5 in Chapter III), contained all the information we needed to calculate resource category-specific cost 
estimates. We summed the costs of the individual resources reported for each resource category to 
calculate eight separate amounts, one for each resource category. (Like the total cost estimates, these 
estimates reflect adjusted costs and the estimated value of resources received in kind). We then calculated 
the percentage of a center’s annual costs allocated to each category by dividing the total cost for each 
resource category by total annual cost.  

1. Cost measures by function 

For the ICHQ cost measures, we took the additional step of allocating costs to the key functions based on 
how staff use their time in delivering services and how resources are used.  

Allocating personnel costs to key functions based on time use. Personnel costs comprise the majority 
of costs in center-based ECE settings. We wanted to be able to allocate personnel costs across the five key 
functions to produce finer-grained measures of costs than total costs or costs by resource category. We 
used staff time-use surveys to collect the data. To calculate time-use allocations, we grouped activities in 
the time-use survey related to each key function (presented in Exhibit III.6 in Chapter III). We provide 
detailed descriptions of the activities included in the time-use survey for each key function in Appendix 
B.  

For each time-use respondent, we calculated the total number of hours spent on each activity in a year. 
For activities we expected staff to engage in on a regular basis, such as lesson planning, we asked staff to 
report their time use in terms of weekly hours and converted those weekly hours to a total for the year. 
For activities we expected respondents to participate in less frequently, such as attending workshops, we 
asked staff to report their time use in terms of yearly hours. To determine the total hours across activities 
for each key function for each respondent, we combined weekly and yearly hours across relevant 
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activities. We used the sum across all key functions as the denominator.9 We then calculated a time 
allocation for each key function, based on the proportion of hours spent on each function and the sum of 
weekly and yearly hours across all functions for an individual respondent. 

 

9 We explored an alternative approach in which we subtracted out a proportion of hours to account for intermittent 
work displacing regular work during parts of the year. This approach did not make a substantial difference in 
estimates because, overall, hours spent on intermittent work only account for a small proportion of total hours in a 
year. 

           
     

Hours across activities for key function AAllocation for key function A
Total hours across all key functions

=  

The sum of weekly and yearly total hours across all key functions may exceed the total number of hours a 
staff member actually works in a year. The time-use survey includes instructions that the total number of 
hours a respondent reports for weekly activities should equal the respondent’s scheduled hours in a 
typical week. Even so, in Phase 2, the median total number of hours reported across all key functions was 
2,989, and the mean was 3,692. For comparison, the total number of working hours for a full-time staff 
member (working 40 hours per week and 52 weeks per year) would be 2,080. We took the approach of 
summing all reported hours because the relative proportions of hours for each key function are likely to 
be a reasonable estimate of staff members’ time-use allocations, even when the total number of working 
hours reported might not be precise. 

Allocating personnel costs to key 
functions 
Assigned based on reported time use for specific 
positions such as directors, assistant directors, 
and education coordinators 

Used average time allocations reported across all 
teaching positions to assign costs to key functions 
for all teaching staff 

Used titles and position descriptions to map other 
professional, administrative, and operations staff 
to key functions 

We averaged time-use allocations across all 
teaching staff in a center (head or lead teachers, 
teachers, and assistant teachers). We took this 
approach because it was difficult in some centers 
to match time-use data and cost data for teaching 
positions, due to differences between time-use 
survey respondents’ self-reported titles and job 
positions  and the titles and job positions reported 
in the cost workbook (which was completed by a 
different respondent). To test the sensitivity of the 
cost measures to using combined or separate time-
use allocations for teaching positions in each 
center, we examined whether and how cost 
allocations by function changed under each 
approach. The estimates of average allocations to functions for larger groups of centers were not sensitive 
to the choice to combine or separate time-use percentages across teaching positions. However, the 
different approaches may affect function allocations or rankings at the center level. To improve accuracy 
at the center level, we plan to refine the data collection approach to make it feasible to produce and use 
separate time-use allocations for head or lead teachers and assistant teachers in the future. Specifically, in 
addition to entering center-specific titles or positions in the cost workbook, we are asking respondents to 
indicate a job category for each staff member that aligns with the job categories in the time-use survey.  

We also administered the time-use survey to key administrators in the center, including center directors, 
assistant directors, and education program leads. We did not collect time use for other professional, 
administrative, or operations staff. For these staff positions, we allocated personnel costs to key functions 
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based on their titles and position descriptions in the cost workbook. For example, we assigned the costs of 
family support specialists to the Child and Family Support function.   

Allocating nonpersonnel costs to key functions. We allocated nonpersonnel resources to key functions 
based on the purpose or description of the service or item purchased or received. Our method for 
allocating nonpersonnel costs to key functions varied by resource category (see Exhibit V.2). We 
allocated all costs in one resource category—staff training and education—to one function, the Workforce 
Development function. We tried in earlier stages of the multi-case study to break down training by topic, 
but it was too burdensome on the centers to provide the level of detail needed. More commonly, we 
allocated line items to specific functions based on the item descriptions. For example, we allocated 
classroom supplies to Instruction and Caregiving and licensing fees, insurance, and taxes to Center 
Administration and Planning. Last, we allocated resources that support multiple functions, such as 
facilities and overhead, across functions using the same proportions as those we applied to personnel costs 
based on the staff time-use survey.  

Exhibit V.2. Methods for allocating nonpersonnel costs to key functions 
Resource category  Allocation method  
Staff training and education Allocate all costs to Workforce Development function 
Contracted services Allocate line items to functions based on descriptions 
Facilities Allocate across functions in same proportions as salaries and fringe benefits 
Supplies and materials Allocate line items to functions based on descriptions 
Equipment Allocate line items to functions based on descriptions 
Miscellaneous Allocate line items to functions based on descriptions 
Overhead or resources from a 
larger organization 

Allocate across functions in same proportions as salaries and fringe benefits  
OR 
Allocate to key functions based on descriptions of individual resources provided 
by the larger organization 

Cost allocations by key function. To calculate allocations by key function, we estimated the proportion 
of costs used for each key function using the methods described above. We summed the costs of the 
individual resources reported for each key function and calculated the percentage of a center’s annual 
costs allocated to each key function by dividing the total cost for each key function by total annual cost.  

Cost per child care hour by key function. We used the percentage of costs allocated to each key 
function to calculate a dollar value of the cost of child care hour by key function. We multiplied the total 
cost per child care hour by the percentage allocation for each key function to determine the cost per child 
care hour for each of the five key functions. 

C. Findings about staff time use  

In this section, we summarize the findings from our analysis of the time-use data. The sample for the 
time-use analysis includes selected staff from all 30 centers that participated in Phase 2. The average 
number of respondents per center was 14 but ranged from 3 to 45 based on the size of the center. We 
included a total of 421 surveys in the analysis; 359 were completed by teaching staff. Appendix B 
includes tables that present the mean and median time-use allocations for each key function, by staff role.  
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Time-use allocations by staff position. On 
average, center staff reported spending their time 
in expected ways. Center directors and teacher-
directors (who perform both teaching and 
administrative duties in a location without a center 
director) spent most of their time (44 percent) on 
the Center Administration and Planning function 
(Exhibit V.3). Educational directors or 
coordinators spent about one-third of their time on 
the Instructional Planning, Coordination, and 
Child Assessment function, and another third on 
the Workforce Development function. They also 
spent about a quarter of their time, on average, on the Center Administration and Planning function. 
Teacher-directors spent the majority of their time between the Instruction and Caregiving function (23 
percent, on average) and the Instructional Planning, Coordination, and Child Assessment function (31 
percent, on average). They also spent about one-third of their time, on average, on the Center 
Administration and Planning function. 

Staff time use and key functions 
Directors reported spending more of their time on 
Center Administration and Planning than other 
staff. 

Lead teachers, head teachers, or co-teachers 
reported spending more of their time on 
Instructional Planning, Coordination, and Child 
Assessment relative to assistant teachers, who 
reported spending more of their time on 
Instruction and Caregiving. 

Exhibit V.3. Percentage of total working hours spent on each key function by center 
administrators 
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Source: Data collected for the Assessing Implementation and Cost of High Quality Early Care and Education (ECE-
ICHQ) Project, Phase 2.  

Note: Center Administration and Center Planning and Evaluation were later combined into the Center 
Administration and Planning function. 

Teaching staff reported spending most of their time on the Instruction and Caregiving and Instructional 
Planning, Coordination, and Child Assessment functions. There were minimal differences in how 
different teaching staff—head or lead teachers, teachers, or assistant teachers—spent their time (Exhibit 
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V.4). Of note, however, is that head or lead teachers and teachers spent more time on the Instructional 
Planning, Coordination, and Child Assessment function and less on the Instruction and Caregiving 
function, compared to assistant teachers for whom the pattern is opposite.  

Exhibit V.4. Percentage of total working hours spent on each key function by teaching staff 
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Source: Data collected for the Assessing Implementation and Cost of High Quality Early Care and Education (ECE-
ICHQ) Project, Phase 2.  

Note: Center Administration and Center Planning and Evaluation were later combined into the Center 
Administration and Planning function. 

Time-use allocations by center characteristics. We see some variation in patterns of staff time use 
among subgroups of centers. For example, teaching staff in centers funded primarily by Head Start or 
state pre-K funds tend to spend less time on Instruction and Caregiving and more time on Instructional 
Planning, Coordination, and Child Assessment than teaching staff in centers that fall into the other 
funding categories (high subsidy, private tuition, or mixed public or mixed public/private funding) 
(Exhibit V.5). We did not see much variation in reported time use for key administrators or teaching staff 
between centers that had a high QRIS rating and those that had a low QRIS rating.  
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Exhibit V.5. Percentage of total working hours spent by all teaching staff on each key function, by 
funding source 
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Source: Data collected for the Assessing Implementation and Cost of High Quality Early Care and Education (ECE-
ICHQ) Project, Phase 2.  

Notes: This figure presents time combined for all teaching staff including head, lead, or co-teachers, teachers, and 
assistant teachers. Center Administration and Center Planning and Evaluation were later combined into the 
Center Administration and Planning function. High subsidy includes centers in which 50 percent or more of 
children are supported through funding from CCDF and less than 30 percent of children are supported from 
other federal, state, or local government sources. Mixed funding includes centers in which the majority of 
the children are not supported by any of the other sources and less than 30 percent of children are 
supported through child care subsidies. 

D. Findings about cost measures 

Patterns we observe in the cost measures suggest that they function as anticipated. However, we observed 
more variation among subgroups of centers in absolute cost measures than in relative cost measures. The 
absolute cost measures of total cost per child care hour and cost per child care hour by key function (in 
dollars) are able to make distinctions between centers with different characteristics. The relative measures 
(that report allocations as percentages) do not show noticeable differences between most subgroups of 
centers. 
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We built the cost measures using data from 25 centers that provided complete data in the cost workbook 
to cover the essential categories of costs.10  

10 We collected complete cost data from 26 centers, but we excluded from analysis one center that had a cost per 
child care hour that was more than three standard deviations above the mean. Appendix B includes detailed tables of 
results for the cost measures that both include and exclude this center outlier.  

Findings from the cost measures  
• The mean total cost per child care hour was $5.47, with a range of $0.92 to $10.77.  

• The total cost per child care hour varied between centers based on QRIS rating, ages of children 
served, profit status, and funding, but not program size.  

• Staff compensation and facilities costs made up nearly 80 percent of total costs, on average. 

• Centers spent the largest portion of costs (about one-third, on average) on the Instruction and 
Caregiving function. 

• The way costs are spread across the key functions varied by funding mix but not by other center 
characteristics. 

Total cost per child care hour. We observed notable differences in the total cost per child care hour 
among key subgroups of centers. The mean cost per child care hour among all centers was $5.47, with a 
range of $0.92 to $10.77. The mean cost per child care hour was higher, on average, among centers with 
high QRIS ratings than among centers with low QRIS ratings (Exhibit V.6). This finding is in line with 
previous studies that observed higher costs in centers of higher quality (Caronongan et al. 2016). The 
average cost per child care hour was lower for centers that served school-age children in addition to 
children ages 0 to 5. Costs per child care hour did not differ markedly by program size.  

Exhibit V.6. Costs per child care hour vary by quality rating level and center characteristics 

Source: Data collected for the Assessing Implementation and Cost of High Quality Early Care and Education (ECE-
ICHQ) Project, Phase 2.  

a We categorized centers into high and low QRIS ratings based on the requirements for the different levels in each 
state in the multi-case study.  
b Program size is based on licensed capacity. Large centers are those that can serve 75 children or more; small 
centers can serve less than 75 children. 

The mean cost per child care hour was higher among not-for-profit centers, compared to for-profit 
centers; among centers embedded in a larger organization, compared to centers that were not; and among 
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centers with majority Head Start or state pre-K funding, compared to centers funded through all other 
sources or funding mixes (see Exhibit V.7).  

Exhibit V.7. Costs per child care hour vary by profit status and funding 

Source: Data collected for the Assessing Implementation and Cost of High Quality Early Care and Education (ECE-
ICHQ) Project, Phase 2.  

Notes: High subsidy includes centers in which 50 percent or more of children are supported through funding from 
CCDF and less than 30 percent of children are supported from other federal, state, or local government 
sources. Mixed funding includes centers in which the majority of the children are not supported by any of 
the other sources and less than 30 percent of children are supported through child care subsidies. 

Cost allocations by resource category. As expected, centers invest in staff compensation (salary and 
fringe benefits) as the largest proportion of costs (62 percent, on average) (Exhibit V.8). Facilities and 
supplies and materials account for the next largest proportions of costs (16 percent and 9 percent, 
respectively, on average). The remaining resource categories comprise small proportions of center costs 
such as contracted services (4 percent), overhead costs (3 percent), and other direct/miscellaneous costs (3 
percent). Just one percent of costs, on average, goes to staff training and education and to equipment.  

Exhibit V.8. Cost allocations by resource category 

Source:  Data collected for the Assessing Implementation and Cost of High Quality Early Care and Education (ECE-
ICHQ) Project, Phase 2.  
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We see some differences in the cost allocations among resource categories by center characteristics. For 
example, high QRIS-rated centers invested more in staff compensation, on average, than low QRIS-rated 
centers, suggesting that high-rated centers may pay their staff more than low-rated centers (Exhibit V.9). 
Centers with different funding mix also have different patterns in their cost allocations across the main 
resource categories, reflecting the trade-offs centers make in how they use available resources (Exhibit 
V.10).  

Exhibit V.9. Cost allocations by resource category, by QRIS rating 

Source:   Data collected for the ECE-ICHQ Project, Phase 2. 
Notes:  Percentages may not sum to 100 due to rounding. Figures for subgroups are means. Supplies, equipment 

and other direct costs includes the following resource categories: supplies and materials; contracted 
services; staff training and education; equipment; and miscellaneous. We categorized centers into high and 
low QRIS ratings based on the requirements for the different levels in each state in the multi-case study. 

Exhibit V.10. Cost allocations by resource category, by funding source 

Source:  Data collected for the ECE-ICHQ Project, Phase 2. 
Notes:  Percentages may not sum to 100 due to rounding. Figures for subgroups are means. Supplies, equipment 

and other direct costs includes the following resource categories: supplies and materials; contracted 
services; staff training and education; equipment; and miscellaneous. We categorized centers into high and 
low QRIS ratings based on the requirements for the different levels in each state in the multi-case study. 
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Cost allocations by key function. On average, the centers allocated 33 percent of costs to the Instruction 
and Caregiving function and 22 percent of costs to the Instructional Planning, Coordination, and Child 
Assessment function (Exhibit V.11). The centers spent just over one-quarter of their total costs (26 
percent, on average) on the Center Administration and Planning function. Spending on the Workforce 
Development function accounted for 8 percent of total costs, on average, and spending on the Child and 
Family Support function accounted for 10 percent, on average.  

Exhibit V.11. Cost allocations by key function 

Source:  Data collected for the Assessing Implementation and Cost of High Quality Early Care and Education (ECE-
ICHQ) Project, Phase 2.  

We hypothesized that there would be differences between centers in how they spent their resources on 
different functions. We found, however, that the way that centers spent resources across the key functions 
did not differ much by most center characteristics. For example, we do not see much difference in the cost 
allocations across the functions between high-rated QRIS centers and low-rated QRIS centers (Exhibit 
V.12).  

Exhibit V.12. Percentage of costs allocated to each of the key functions, by QRIS rating level 

Source: Data collected for the Assessing Implementation and Cost of High Quality Early Care and Education (ECE-
ICHQ) Project, Phase 2.  

Note: We categorized centers by high and low QRIS ratings based on the requirements for the different levels in 
each state in the multi-case study.  
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We did see some differences in spending across the key functions between centers by funding mix. 
Centers funded primarily through Head Start and state pre-K tended to spend relatively equal proportions 
of their total costs on the Instruction and Caregiving function and on the Instructional Planning, 
Coordination, and Child Assessment function (Exhibit V.13). In other types of centers, a larger proportion 
of costs was spent on the Instruction and Caregiving function compared to the Instructional Planning 
Coordination, and Child Assessment function. Also, we see that centers that relied on private tuition spent 
5 percent of their costs, on average, on the Child and Family Support function compared to the minimum 
of 10 percent spent in the centers with other funding. This finding might reflect the differences in the 
characteristics and needs of children served across the centers. 

Exhibit V.13. Percentage of costs allocated to each of the key functions, by funding 

Source: Data collected for the Assessing Implementation and Cost of High Quality Early Care and Education (ECE-
ICHQ) Project, Phase 2.  

Note: High subsidy includes centers in which 50 percent or more of children are supported through funding from 
CCDF and less than 30 percent of children are supported from other federal, state, or local government 
sources. Mixed funding includes centers in which the majority of the children are not supported by any of 
the other sources and less than 30 percent of children are supported through child care subsidies. 

Cost per child care hour by function. This measure captures the use of resources across the key 
functions and provides information about the size of the investment in each function. Although we saw 
little variation in the cost allocations by key function, the total cost per child care hour varied substantially 
across centers. This variation in the total costs—or the investments that centers make—carries through 
into the cost per child care hour by function. As with the total cost per child care hour, we see variation in 
the cost per child care hour by function between centers that vary by the ages of children served, profit 
status, funding mix, and QRIS rating. For example, centers with a high QRIS rating spend more than 
twice as much per hour on each function than centers with a low QRIS rating (Exhibit V.14). Similarly, 
centers that serve children ages 0 to 5 spend about twice as much per hour on each function than centers 
that serve children ages 0 to 5 and school-age children; not-for-profit centers spend about twice as much 
per hour on each function than for-profit centers; and centers with majority Head Start or state pre-K 
funding spend about twice as much per hour on each function than centers funded through all other 
sources or funding mixes. As with the total cost per child care hour, there is less variation in the cost per 
child care by function between centers that vary by state, program size, and whether the center is 
embedded in a larger organization. 
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Exhibit V.14. Cost per child care hour by function, by QRIS rating level 

Source: Data collected for the Assessing Implementation and Cost of High Quality Early Care and Education (ECE-
ICHQ) Project, Phase 2.  

Note: We categorized centers by high and low QRIS ratings based on the requirements for the different levels in 
each state in the multi-case study.  

E. Summary and next steps 

Based on the analysis and our findings about the cost measures, we are focusing on three refinements to 
cost data collection and measures development for a field test. 

Calculating facilities costs. To ensure the cost measures are consistent and comparable across all centers, 
we included the estimated value of facilities that centers received in kind. A concern with this approach is 
that costs for centers that receive facilities in kind might differ systematically from the costs for centers 
that do not. For example, the costs for centers that receive facilities in kind might be higher if these 
centers tend to use larger facilities than they would if they paid for space. We looked at the value of the 
total cost per child care hour and the cost allocations for centers that received a subsidy for facilities costs 
through in-kind donations or other supports (9 centers) and centers that did not receive a subsidy for 
facilities (17 centers). We did not find differences and concluded that our approach to estimating the 
value of facilities received in kind is not likely to drive differences in the cost measures between centers. 
Because facilities costs represent a relatively large proportion of center costs, on average, we plan to 
continue with this approach that supports consistency and comparability in estimating costs across 
centers. 

In this analysis, we could not distinguish between spaces used only for children ages 0 to 5 and spaces 
used only for, or shared with, school-age children (for example, space used for before- and after-school 
care). Estimates of facilities costs may include the value of space used for the care of school-age children. 
We have revised data collection for a field test to collect information about the space used to care 
exclusively for school-age children, so that we can adjust to focus on the cost of facilities used to care for 
children ages 0 to 5. 

Allocating teaching staff time to key functions. We are taking steps to support assigning personnel 
costs more precisely to key functions so the cost measures can better reflect different teaching staff 
structures and pay scales across centers. For example, we revised the job titles and position descriptions 
included in the time-use survey and cost workbook to improve how they fit together so we can calculate 
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time use by specific teaching positions. Specifically, we will estimate time-use allocations separately for 
(1) lead teachers, head teachers, and co-teachers, (2) assistant teachers, aides, and teaching assistants, and 
(3) floaters and substitute teachers.  

Producing costs per child care hour by age groups of children served. To better understand cost 
patterns across centers, and potential cost shifting across the ages of children served, we will estimate a 
new measure to capture the cost per child care hour by age group. We will estimate the cost per child care 
hour for all children ages 0 to 5, and we will develop separate estimates for infants (ages 0 to under 18 
months), toddlers (ages 18 months to under 36 months), and preschoolers (ages 3 to 5). These new 
estimates may highlight differences in costs by age group served. We will test five measures in the field 
test: (1) cost per child care hour, (2) cost per child care hour by age group, (3) cost per child care hour by 
key function, (4) cost allocations to resource categories, and (5) cost allocations to key functions. 
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VI. Exploring the Relationship between Implementation, Cost, and 
Quality 

A key goal of the ECE-ICHQ project is to produce measures that can clarify the relationship between 
implementation and cost, to help us better understand how centers can achieve high quality. We examined 
associations between implementation scores for each key function and each of our cost measures to 
explore whether they are related in ways we would expect. We also explored whether the implementation 
and cost measures provide unique information beyond what one might expect based on a center’s QRIS 
rating or other center characteristics. We end this chapter with a discussion of refinements we might need 
to make to the implementation and cost measures that could improve the way they work together and 
inform pathways to quality. 

A. The relationship between implementation and cost measures 

We built the implementation and cost measures around 
the five key functions to capture how centers work to 
achieve quality. If we specified measurement well for 
each of the five functions, we would expect to see a 
relationship between the implementation measures that 
capture what a center does and how, and the cost 
measures that capture total costs and the use of 
resources. We examined the relationship between the 
implementation measures and each of the different cost 
measures through correlations that assess the degree to 
which they vary together. In the sections that follow, we 
discuss, in turn, the relationship between the 
implementation score for each of the five key functions 
and (1) the total cost per child care hour, (2) cost 
allocations by key function, and (3) cost per child care 
hour by key function.  

1. Implementation scores and total cost per child care hour 

Centers with higher implementation scores tend to have higher total costs per child care hour. We found 
positive, significant associations between four of the five implementation scores and total cost per child 
care hour (Exhibit VI.1). These findings suggest that centers with higher levels of implementation for 
each key function (based on the practices they pursue—what they do; and the intentionality with which 
they pursue them—how they do it) tend to have higher costs. We would also expect to see a positive, 
significant association between the implementation score and the total cost per child care hour for the 
Instruction and Caregiving function. The lack of association suggests we need to improve implementation 
measurement of structural features of care—like staff-to-child ratios and staff qualifications—to capture 
differences in costs across centers. In addition, the costs of structural features of care cannot solely be 
captured in the Instruction and Caregiving function; these costs are spread across the five functions 
through labor costs associated with staff time in each function. This might also contribute to a weaker 
association between the implementation and cost measures for this function. 
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Exhibit VI.1. Correlations between implementation scores and total costs per child care hour 
Implementation scores Total cost per child care hour 
Instruction and Caregiving score 0.24 
Instructional Planning, Coordination, and Child 
Assessment score 

0.43** 

Center Administration and Planning score 0.47** 
Workforce Development score 0.52*** 
Child and Family Support score 0.46** 

Source:   Data collected for the ECE-ICHQ Project, Phase 2. 
Note: Sample size is 25 centers; cost data collection was completed with 26 centers in the total  sample, one 

outlier is not included.  
 ** Significant at the 0.05 level. 
*** Significant at the 0.01 level. 

2. Implementation scores and cost allocations by key function 

We found few associations between the implementation scores for each of the five key functions and the 
cost allocations by key function (meaning the percentage of total costs that centers spend on each 
function). Implementation scores for four of the five functions are positively associated with the cost 
allocation to the Center Administration and Planning function but generally not to the cost allocations of 
other key functions (Exhibit VI.2). This suggests that centers with higher implementation scores on each 
function, except Workforce Development, tend to have a substantial portion of their costs allocated to the 
Center Administration and Planning function. Only for the Center Administration and Planning function 
are the implementation score and the cost allocation to the same function positively, and significantly, 
associated; we did not find relationships between the implementation score and cost allocations for the 
other four functions.   

Exhibit VI.2. Correlations between implementation scores and cost allocation by key function 
 Cost allocation by key function (percent of total costs) 

Implementation 
scores 

Instruction 
and 

Caregiving  

Instructional 
Planning, 

Coordination, and 
Child Assessment  

Center 
Administration 
and Planning  

Workforce 
Development  

Child and 
Family 

Support  
Instruction and 
Caregiving 

-0.16 -0.21 0.36* 0.11 -0.07 

Instructional Planning, 
Coordination, and 
Child Assessment 

-0.48** -0.02 0.55*** 0.10 0.005 

Center Administration 
and Planning 

-0.16 -0.15 0.46** 0.01 -0.17 

Workforce 
Development 

-0.20 -0.16 0.24 0.33 -0.006 

Child and Family 
Support 

-0.03 -0.34 0.44** -0.12 -0.13 

Source:   Data collected for the ECE-ICHQ Project, Phase 2. 
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Note: Sample size is 25 centers; cost data collection was completed with 26 centers in the total  sample, one 
outlier is not included. Green, bold font denotes statistically significant correlations. 

 * Significant at the 0.10 level. 
 ** Significant at the 0.05 level. 
*** Significant at the 0.01 level. 

We do see some negative correlations between the implementation scores and cost allocations in Exhibit 
IV.2. Most of the negative correlations are not statistically significant, but a few are sizable in magnitude. 
One negative correlation is statistically significant. Centers with higher scores on the Instructional 
Planning, Coordination, and Child Assessment function tend to have lower percentages of costs allocated 
to the Instruction and Caregiving function.  

The cost allocations are relative measures, reflecting the idea that centers face trade-offs in how they 
make use of available resources. Therefore, the correlations between cost allocations and implementation 
should not be interpreted as the relationship between what a center spends and the level of 
implementation. Rather, they show how the percentage of costs that centers allocate to certain key 
functions relative to others is related to the level of implementation. For example, the negative correlation 
between the Instructional Planning, Coordination, and Child Assessment implementation score and the 
percentage of costs allocated to the Instruction and Caregiving function might suggest shifts in how 
teachers use their time and how other staff support them to improve practice in the classroom between the 
two functions. The positive correlations between the implementation score and the cost allocation to the 
Center Administration and Planning function suggest that centers that are able to allocate a substantial 
percentage of costs to Center Administration and Planning may be those centers that have more resources 
to devote to implementation supports in general.  

3. Implementation scores and cost per child care hour by key function 

To further explore the relationship between implementation and cost, we looked at correlations between 
the implementation score for each key function and the cost per child care hour for each key function. The 
cost per child care hour by key function is a measure of how centers allocate their costs in dollar terms; it 
is an absolute measure of cost by function rather than a relative measure.   

We found positive associations between the implementation scores and cost per child care hour by key 
function (shown in green font in Exhibit VI.3).  

Associations between implementation scores and cost per child care hour 
• Higher implementation scores in the Instructional Planning, Coordination, and Child Assessment 

function are positively and significantly associated with higher costs per child care hour in (1) 
Instructional Planning, Coordination, and Child Assessment, (2) Center Administration and 
Planning, and (3) Workforce Development.  

• Higher implementation scores in the Center Administration and Planning function are positively and 
significantly associated with higher costs per child care hour in (1) Instructional Planning, 
Coordination, and Child Assessment and (2) Workforce Development. 

• Higher implementation scores in the Workforce Development function are positively and significantly 
associated with higher costs per child care hour in (1) Instruction and Caregiving, (2) Instructional 
Planning, Coordination, and Child Assessment, (3) Center Administration and Planning, and (4) 
Workforce Development. 

• Higher implementation scores in the Child and Family Support function are positively and 
significantly associated with higher costs per child care hour in Center Administration and Planning. 
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This set of correlations shows that centers that spend more (in absolute dollar terms) on each key function 
also tend to show higher levels of implementation. We see positive correlations between implementation 
scores and the corresponding cost per child care hour for the same function (shown in Exhibit VI.3 in the 
gray shaded cells). These correlations are significant for three of the five functions. This finding indicates 
a relationship between the resources used for a key function and the level of implementation of that key 
function. (Appendix C lists the items included in each measure, by key function.)  

Costs for structural supports are spread across functions because the cost measures are constructed based 
on staff time use. Structural features are large cost drivers because they are associated with staffing 
patterns and compensation levels, but teacher time and compensation are spread across functions 
(particularly across Instruction and Caregiving and Instructional Planning, Coordination, and Child 
Assessment) in our cost measures. As a result, the implementation score for the Instruction and 
Caregiving function might not be highly associated with the cost per child care hour for the function. 

Exhibit VI.3. Correlations between implementation scores and cost per child care hour, by center 
function 

 Cost per child care hour by function 

Implementation 
scores 

Instruction 
and 

Caregiving  

Instructional 
Planning, 

Coordination, and 
Child Assessment  

Center 
Administration 
and Planning  

Workforce 
Development  

Child and 
Family 

Support  
Instruction and 
Caregiving 

0.13 0.11 0.32 0.23 0.14 

Instructional Planning, 
Coordination, and 
Child Assessment 

0.08 0.40** 0.58*** 0.33 0.27 

Center Administration 
and Planning 

0.29 0.34 0.60*** 0.35* 0.19 

Workforce 
Development 

0.42** 0.42** 0.46** 0.61*** 0.19 

Child and Family 
Support 

0.34 0.26 0.51** 0.24 0.34 

Source: Data collected for the Assessing Implementation and Cost of High Quality Early Care and Education (ECE-
ICHQ) Project, Phase 2.  

Note: Sample size is 25 centers; cost data collection was completed with 26 centers in the total  sample, one 
outlier is not included. Green, bold font denotes statistically significant correlations. The gray shaded cells 
denote the correlations between the cost per child care hour and implementation score of the same center 
function. 

 * Significant at the 0.10 level. 
 ** Significant at the 0.05 level. 
*** Significant at the 0.01 level. 
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B. The relationship between implementation, costs, and quality 

To examine how implementation and costs vary by center quality, we created figures to show where 
centers fall in terms of cost per child care hour, implementation score, and quality level. Exhibit VI.4 
shows this figure for the Center Administration and Planning function, plotting the implementation score 
and total cost per child care hour for each center. We use QRIS ratings as a proxy for quality, with blue 
dots representing centers with high quality ratings and red dots representing centers with low quality 
ratings. We categorized centers into high and low QRIS ratings based on the requirements for the 
different levels in each state in the multi-case study (discussed in Chapter III).11 The dashed lines in the 
figure indicate the median cost per child care hour and implementation score for the function, so that each 
panel on the figure shows where centers fall compared to the rest of the centers in our sample. Figures for 
the other key functions are included in Appendix D.  

We see variation on the cost per child care hour and implementation scores even among centers with 
similar levels of quality. For example, not all centers with a high QRIS level have high implementation 
scores or high costs. The lower left panel has some blue dots, representing centers that have high QRIS 
ratings but have implementation scores at or lower than the score of half of our sample. Similarly, a 
couple centers with low QRIS ratings have at median cost per child care hour or an above median 
implementation score. These data suggest that our cost and implementation measures are capturing 
information that is not fully captured by QRIS ratings, and that our measures can contribute to a more 
complete understanding of the relationships among cost, quality, and implementation. The ECE-ICHQ 
measures appear to be capturing additional, unique information that might clarify pathways to quality 
through the combination of implementation and cost information.  

 

11 The high QRIS category includes Arkansas centers with a rating of 3, Arizona centers with a rating of 4 or 5, 
Pennsylvania centers with a rating of 4, and all Head Start centers in each state. The low QRIS category includes 
Arkansas centers with a rating of 1, Arizona centers with a rating of 2 or 3, and Pennsylvania centers with a rating of 
2. 
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Exhibit VI.4. Distribution of implementation scores and cost per child care hour for the Center 
Administration and Planning function, by quality level 

Source: Data collected for the Assessing Implementation and Cost of High Quality Early Care and Education (ECE-
ICHQ) Project, Phase 2.  

Note: Each dot represents one of the 25 centers in Phase 2. We categorized centers into high and low QRIS 
ratings based on the requirements for the different levels in each state in the multi-case study. 

To better understand the variation in our measures, we looked more closely at the measures for two 
centers in our sample. We wanted to look at a scenario in which two centers have similar levels of quality 
but different costs, to see if there are differences in the way they use resources or in their implementation 
that enable one center to achieve the same quality as the other but at lower cost. 
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Exhibit VI.5 shows the costs per child care hour by function for two centers in the same state with high 
QRIS ratings but differences in the total cost per child care hour. The higher-cost center spends $3.70 
more per child care hour than the lower-cost center. Each center receives a mix of public and private 
funding and serves children ages 0 to 5 as well as school age. We see that the higher-cost center spends 
more, in absolute dollar terms, on all the functions, compared to the lower-cost center. We might think 
that the package of services each center offers—or what each center does—may differ. 

Exhibit VI.5. Cost per child care hour, by key function: Centers with high QRIS ratings, different 
total cost per child care hour 

Source: Data collected for the Assessing Implementation and Cost of High Quality Early Care and Education (ECE-
ICHQ) Project, Phase 2.  

Note:  Both centers have mixed funding and serve children ages 0 to 5 as well as school age. Total cost per child 
care hour is $2.89 for the lower-cost center and $6.59 for the higher-cost center. 
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Exhibit VI.6 shows differences in implementation scores between the two centers. The largest difference 
in implementation scores is in the Workforce Development function (a difference of about .14). The 
difference of .14 is sizable, given that the standard deviation for this function is .15. This indicates that the 
higher cost center is doing considerably more in terms of workforce development than the lower cost 
center. 

Exhibit VI.6. Implementation scores: Centers with high QRIS ratings, different total cost per child 
care hour 

Source: Data collected for the Assessing Implementation and Cost of High Quality Early Care and Education (ECE-
ICHQ) Project, Phase 2.  

Note:  Both centers have mixed funding and serve children ages 0 to 5 as well as school age. Total cost per child 
care hour is $2.89 for the lower-cost center and $6.59 for the higher-cost center. 

We can also look at the way each center uses its resources across the key functions. Exhibit VI.7 shows 
the cost allocations of the two centers across the key functions. The higher-cost center allocates more of 
its resources to Instruction and Caregiving and Child and Family Support, compared to the lower-cost 
center, which allocates more of its resources to Instructional Planning, Coordination, and Child 
Assessment and Center Administration and Planning. As costs are bounded by a center’s resources, it 
could be that the lower-cost center must devote enough resources to accomplish what is needed or 
required in Center Administration and Planning (for example, to track and meet requirements or 
standards), forcing trade-offs to adjust costs in other functions. 
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Exhibit VI.7. Cost allocations of two centers with high QRIS ratings, but different total cost per 
child care hour 

Source: Data collected for the Assessing Implementation and Cost of High Quality Early Care and Education (ECE-
ICHQ) Project, Phase 2.  

Note:  Both centers have mixed funding and serve children ages 0 to 5 as well as school age. Total cost per child 
care hour is $2.89 for the lower-cost center and $6.59 for the higher-cost center. 

The cost differences between these centers might be driven by differences in wages for staff and facility 
costs—the two large cost drivers. Staff and facilities costs are spread across the key functions based on 
the time-use allocations from the staff time-use survey. Because staff and facilities costs are not captured 
in just one function—as would be a function-specific cost such as paying for training—differences in 
these costs between centers might not be fully reflected in the cost measures by function.  

C. Implications and next steps 

We know from past cost work that there is not a clear linear relationship between costs and quality, or a 
specific cost at which we can say a center can achieve quality. We need to understand more about what a 
center does—the package of services it provides and how—and the decisions or trade-offs it makes in its 
resource use.  

The correlations between the ECE-ICHQ implementation and cost measures suggest that they can help us 
better understand how centers support quality. Cost per child care hour by key function shows how 
additional dollars spent can support implementation. Cost allocation measures shed light on the resource 
trade-offs centers make to support implementation and quality.  

Centrality of the Center Administration and Planning function. Correlations between and among the 
cost and implementation measures highlight the importance of the Center Administration and Planning 
function. Both the cost allocation measures and the cost per child care hour measures of the Center 
Administration and Planning function are strongly correlated with the implementation scores of the other 
functions. This suggests that activities related to Center Administration and Planning can support quality 
through strong implementation.  

Refinements to measurement. The implementation score for the Instruction and Caregiving function 
captures decisions and activities related to the structural features of care. We would expect to see a 
positive association between the implementation score for this function and the total cost per child care 
hour for the center, but we did not find a significant association. This score might lack the specificity 
needed to accurately capture differences in the costs of structural features across centers. We refined the 
implementation instrument to collect detail on teacher–child ratios and classroom group sizes by 
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classroom and to improve the quality of the data on teacher qualifications. We expect this refinement to 
improve measurement of the structural features captured in the Instruction and Caregiving function 
implementation score and to result in a positive correlation with the total cost per child care hour. 

We must also explore a way to reflect differences in staff and facilities costs in the measures by function, 
possibly by including specifics about staff compensation levels and paid versus unpaid facilities in the 
implementation measures.  
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VII.  Next Steps for Testing and Use of the ECE-ICHQ Measures 
The data from the multi-case study supported development of a new set of measures that might shed light 
on effective and efficient pathways to high quality in early care and education center-based settings. The 
next step in the measures development process is to test the measures in a large sample of centers. In this 
chapter, we discuss plans for a field test and close the report with ideas about how the measures can help 
inform important research, policy, and practice decisions for the field. 

A. Plans for a field test of the draft measures 

We will use information collected in a field test in 2021 to produce valid measures that assess how centers 
implement activities and use resources to support high quality early care and education. Specifically, the 
goals of the field test are to (1) refine the implementation measures to further improve their psychometric 
properties, (2) refine the cost measures to identify costs associated with each center function and across 
ages of children, and (3) test the associations among implementation, cost, and quality measures. Using 
data collected in the field test, we will first create the implementation and cost measures, assess their 
functionality and validity, and then examine associations between implementation, cost, and quality. 
Research questions for the field test are presented in Exhibit VII.1. 

Exhibit VII.1. Research questions for the ECE-ICHQ field test, by goal   
Goal 1: Refine the implementation measures to further test and improve their psychometric 
properties 
• Can the implementation data be collected with strong inter-rater reliability? 
• Are the implementation scores valid measures of the activities in each function? Are the items for each center 

function holding together to form implementation scores? (construct validity) 
• Are implementation scores reliable measures? Do they consistently measure the activities in each function? 
• Do the implementation scores capture multiple and distinct dimensions of implementation? 

− Are the implementation scores for each function associated with the scores for other functions in expected 
ways? 

− Do the implementation scores for each function measure distinct information? 
• Are the scores associated with other measures of quality or program functioning in expected ways? (concurrent 

validity) 
• Is there enough variation in implementation scores so that we can identify centers with high, middle, and low 

levels of implementation? 
• Do the implementation scores vary in expected ways based on different center characteristics?  

Goal 2: Refine the cost measures to identify costs associated with each center function and 
across ages of children 
• Can the cost data be feasibly collected in a range of center-based settings? 
• Do time-use allocations for different center functions vary in expected ways among staff in different job 

categories? 
• Is there enough variation in cost measures so that we can identify centers with high, middle, and low levels of 

cost? 
• Do costs vary in expected ways based on different center characteristics and for different age groups of 

children?  
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Goal 3: Test the associations between implementation, cost, and quality measures 
• What is the relationship between implementation and cost measures? Does the strength of the relationship 

between implementation and cost measures vary by center function? 
• What is the relationship between cost and quality? Does the strength of the relationship between cost 

measures and quality vary by center function? 
• Do the implementation and cost measures explain variation in quality beyond what is explained by center 

characteristics? 
• Do each of the measures (implementation and cost) relate to quality independent of the other? 
• Does the relationship between cost and quality vary by levels of implementation? 
• What are the different profiles of implementation and cost measures that exist among centers?  

− Do the profiles of high quality centers look different from those of centers with low quality? 
− Do there appear to be efficient paths to high quality (at lower cost) based on patterns in implementation 

scores? 

The plans for a field test include collecting data from a purposive sample of 80 centers in up to four 
states. To reflect the variety of geographic and policy contexts in which early care and education centers 
operate, we will select centers from varied locations within each state. The sampling and recruitment 
strategy for the field test will also ensure that centers vary in characteristics such as whether the center 
serves infants and toddlers, size, profit status, funding mix, and whether they are embedded in a larger 
organization.  

We will collect different types of data in the field test to construct the ECE-ICHQ measures and to help 
test and interpret them (Exhibit VII.2). We plan to administer the revised implementation interview by 
telephone with the center director or person most knowledgeable about the early childhood education 
program to collect the data to construct the implementation measures. To collect data needed to construct 
the cost measures, we will support completion of the Excel-based cost workbook remotely and administer 
web-based time-use surveys to all teaching staff and select administrators . We will collect data on center 
characteristics to ensure variation of centers within the field test sample and to examine whether the 
measures vary in expected ways based on center characteristics. 

Exhibit VII.2. Data collection in the ECE-ICHQ field test to support measures development  
Implementation data collection to develop implementation measures 
• Implementation score for Structural Supports for Instruction and Caregiving  
• Implementation score for Instructional Planning, Coordination, and Child Assessment 
• Implementation score for Center Administration and Planning 
• Implementation score for Workforce Development  
• Implementation score for Child and Family Support 
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Cost data collection to develop cost measures 
• Cost per child care hour. This measure is the total annual cost (in dollars) for a center to provide services to 

children ages 0 to 5 divided by the total hours of care provided to children ages 0 to 5 during the year. 
• Cost per child care hour by age. This measure is the cost of providing one hour of child care to children ages 

0 to <18 months, 18 to <36 months, and 3 to 5 years separately. It represents the cost of personnel who serve 
each age group plus a share of other center costs, based on the proportion of total child care hours provided to 
children in each age group. 

• Cost allocation by resource category. This measure is the percentage of a center’s annual costs allocated to 
each of eight categories of resources or uses: (1) personnel (salaries and fringe benefits), (2) staff training and 
education, (3) contracted services, (4) facilities (including in-kind), (5) supplies and materials, (6) equipment, (7) 
miscellaneous or other costs, and (8) overhead or costs of services provided by a larger organization. 

• Cost allocation by function. This measure is the percentage of a center’s annual costs allocated to each of 
the center functions specified in the conceptual framework. 

• Cost per child care hour by function. This measure is the cost per child care hour allocated to each function 
(in dollars)—that is, the cost per child care hour multiplied by the proportion of annual costs allocated to each 
center function. 

Center characteristics to assess variation in measures across centers 
• Size (based on capacity) 
• Ages of children served 
• Profit status 
• Embedded in a larger organization or chain 
• Funding mix 
Quality measures to test validity  
• Center rating level from state Quality Rating and Improvement System (QRIS) 
• Center accreditation status based on the standards of the National Association for the Education of Young 

Children (NAEYC) 
Staff survey of center environment, supports, and conditions to test validity 
• Center-level scores on the Supportive Environmental Quality Underlying Adult Learning (SEQUAL) 

Quality measures will support identification of the sample and analyses of relationships between the ECE-
ICHQ measures and quality. We will use the Quality Rating and Improvement System (QRIS) rating 
level as a sampling characteristic to engage centers of varying quality in the field test. We will also use 
the QRIS rating as a center characteristic in the first sets of analyses that examine whether the measures 
vary in expected ways with QRIS level. We had planned to conduct classroom observations in each center 
using the Early Childhood Environment Rating Scale-Revised (ECERS-R) and the Infant/Toddler 
Environment Rating Scale-Revised (ITERS-R) to directly assess the quality of each center during the 
study period to support the analyses of relationships between implementation, cost, and quality. Given the 
timing of the field test during the COVID-19 pandemic, we will not pursue classroom observations.  
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B. Examining concurrent validity 

A key objective of the field test is to assess the validity of the ECE-ICHQ measures—that they measure 
what they intend to measure. We will explore the concurrent validity of the ECE-ICHQ implementation 
measures by examining associations between implementation scores and center characteristics, QRIS 
ratings and accreditation status, and a validated measure of the center work environment, supports, and 
conditions based on staff surveys.  

There are several types of concurrent validity, and we propose to measure both criterion and convergent 
(or construct) validity. 

Concurrent validity demonstrates the 
association (usually measured as a correlation) 
between a score on a given measure and 
performance on another measure of the same or 
similar construct obtained at approximately the 
same time. 

Following are three types of concurrent validity: 

 

 

 

Examining criterion validity. We plan to use 
various measures of quality to examine criterion 
validity of the ECE-ICHQ implementation 
measures. For example, we can test for 
significant mean differences in implementation 
scores of centers that are or are not NAEYC-
accredited or have higher or lower QRIS ratings.  
This approach does not necessarily indicate that 
the measures are capturing the same constructs, 
but that they are focused on the same objectives. 
We would expect that high implementation scores 
would be associated with higher quality—as 
measured through NAEYC accreditation or QRIS 
ratings.   

Examining convergent validity. We plan to 
explore convergent validity using scales of a 
validated staff survey measure. Because the 
implementation measures are intended to fill a 
measurement gap, they are not well aligned with 
existing, validated measures as a whole. However, 
where similarities exist between the 
implementation measures and specific scales of a 
validated survey, we can assess whether the 
implementation measures are measuring what they 
intend, as evidenced by positive correlations with similar scales. 

We will explore convergent validity by administering to all teaching staff a validated survey that shares 
similarities in constructs with the implementation measures. A measure based on staff surveys can 
provide a different perspective on similar topics as the implementation measures that are constructed from 
an interview with center directors and educational program managers. We identified the Supportive 
Environmental Quality Underlying Adult Learning (SEQUAL; Center for the Study of Child Care 
Employment) as a measure that provides an opportunity to test convergent validity of the implementation 
scores for all five functions. The SEQUAL consists of a self-administered survey of teachers who work 
with children from birth to age 5 in center-based settings to assess their perceptions of their work 
environment and the supports and conditions that affect their practice. We will explore convergent 

• Criterion validity tests which scores on a 
measure are statistically related to a criterion 
(such as accreditation or quality rating level) or 
to scores on some other measure (preferably 
an established measure) of the same 
objectives or criteria. 

• Convergent validity is a type of construct 
validity that shows a positive relationship with 
measures of the same or similar constructs. 

• Discriminant validity demonstrates there is 
not an association between measures that 
capture different constructs. It can provide 
evidence that a measure is unique in capturing 
constructs not covered in other measures. 
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validity by looking at whether implementation scores for certain functions relate closely to SEQUAL 
domains with similar constructs.  

C. Examining relationships between implementation, cost, and quality 

A primary goal of the ECE-ICHQ project is to understand how the interplay between implementation and 
cost explains variation in center quality. Our analysis of the Phase 2 data suggests that the ECE-ICHQ 
measures are capturing variation among centers that might shed light on pathways to quality through the 
combination of implementation and cost information. A field test sample of 80 centers will allow us to 
further explore, through multivariate analysis, the unique (and combined) contributions of the 
implementation and cost measures in explaining variations in quality. Multivariate analyses will allow us 
to hold some variables constant to examine the unique influence of selected variables on quality. Through 
multivariate analyses, we can explore the following: 

• Examine whether the cost and implementation measures explain variation in quality beyond what is 
explained by center characteristics 

• Examine the degree to which each set of measures (cost and implementation) is related to quality, 
independent of the other  

• Test whether the relationship between cost and quality varies by levels of implementation (that is, 
whether implementation moderates the relationship between cost and quality)  

D. Potential uses of the ECE-ICHQ measures 

Because the ECE-ICHQ measures have been designed to support an integrated assessment of the 
implementation and costs of center-based child care, researchers, policymakers, and practitioners might 
use them in a variety of ways. The measures could be used independently or together to support 
descriptive analysis of center-based ECE settings or systems that inform program management, quality 
improvement, or funding. Examples of potential uses include the following: 

• At the program level, the measures could complement or inform QRIS ratings. Center leaders might 
use enhanced information linking implementation and quality to make decisions about actions for 
technical assistance or program improvement.  

• State leaders might use measures of the cost of high quality care to inform subsidy payments and 
policymaking that promotes cost-efficient paths to enhance program quality. If observations vary by 
geographic location or center characteristics, policymakers and administrators might target funding 
and quality improvement efforts appropriately.  

• Researchers and program developers might use insights from the ECE-ICHQ measures to compare 
cost and implementation patterns among different early care and education program models. 

• Federal policymakers could use data collected with the ECE-ICHQ instrument to inform cost 
modeling for efforts to expand access to high quality early care and education. 

Ultimately, the ECE-ICHQ measures have the potential to support the efforts of researchers and others to 
continue to clarify the relationships between implementation, costs, and quality. These insights, in turn, 
can inform decisions about how best to use resources at the center level to deliver high quality early care 
and education more efficiently. 
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Our intent has always been to build 
measures of implementation and cost 
for use with observational measures of 
quality to examine the variation in 
center capacities and resources that 
make a difference for children. Better 
understanding the association between 
the ECE-ICHQ implementation and 
cost measures and quality is essential 
to help the field (1) dig deeper than 
price, market rates, and total labor 
costs to inform center decision making 
and policy and (2) contribute to equity 
considerations by identifying the costs of implementation that can help achieve quality by looking at the 
package of services a center provides and the characteristics of the children it serves. 
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A. Supporting information for the creation of summary measures 

Examining pairwise correlations. For each pairwise combination of items, we produced an appropriate 
correlation coefficient depending on the item type. The items are largely ordinal with a few binary items, 
and the Mplus software is capable of producing appropriate correlations for categorical outcomes—
tetrachoric (for binary data) or polychoric (for ordered-categorical data) pairwise correlations, depending 
on the item type. Both tetrachoric and polychoric correlations assume categorical response variables are 
underlain by normal response distributions. Therefore, they estimate what the correlation between 
variables would be if responses were made on a continuous scale. Resulting correlation coefficients are 
also theoretically invariant over changes in the number or "width" of rating categories, which is 
particularly important because the items may have different value ranges.  

Once we obtained the correlation matrix for the items within a key function, we identified correlations 
above 0.90. There is no universal threshold for collinearity/discriminant validity, but a threshold of 0.85 
(Clark and Watson 1995; Kline 2011) and 0.90 (Gold et al. 2001) are most commonly used in practice 
(see, for example, Henseler et al. 2015). Excluding items that lack discriminant validity is important for 
two reasons. First, including items that are highly redundant reduces the breadth of the scale, and the 
resulting high reliability would be associated with a reduction of the scale validity (Strauss and Smith 
2009). Second, in the extreme cases (that is, in cases when correlations are approaching 1.0), such items 
could prevent model estimation because of multicollinearity.  

Examining item-total correlations to refine the item set. We calculated the item-total correlation in 
Mplus using the procedure described by Raykov and Marcoulides (2011, pp. 108–109). To calculate this 
statistic, we first computed the total score (the sum of all items provisionally included in the scale) and 
then computed correlations between each individual item and a total score.12 Items with higher item-total 
correlation statistics account for more shared variation in the scale and therefore can be thought of as the 
items that may primarily define or "capture" the meaning of the scale. Item-total correlation is also 
referred to as an index of discrimination and corresponds to the degree to which centers with a higher 
overall score on a key function also got high scores on an individual item. Item-total correlations above 
0.3 suggest that an item is “strongly discriminating” (that is, an item is effective at discriminating centers 
with different levels of implementation) and should remain in a scale (Nunnally and Bernstein 1994, p. 
304). We included items with item-total correlations of an absolute value above 0.2, which corresponds to 
moderate outcome discrimination and could potentially be considered for including in the scale (Pope 
n/d). 

Confirmatory factor analysis (CFA). A CFA tests a particular model rather than all possible models and 
so can be estimated with fewer cases. Researchers can refine the model based on results and then test 
again using an iterative approach. 

We tested whether grouping the items together in a single scale is consistent with the available data using 
a Bayesian CFA model. With this small sample, we need to limit the number of parameters to be 
estimated, so we conducted factor analysis at the key function level.13 The Bayesian estimation approach 
is generally recommended when the sample size is small (Heerweg 2014; ven Erp et al. 2017). Because 
CFA is a theory-driven procedure, we expect that the key function constructs we initially develop may 

 

12 Biserial and polyserial correlations were computed between binary and continuous and ordinal and continuous 
variables, respectively.  
13 Our ability to conduct the analysis across multiple functions was limited. Because the sample size is small, the 
statistical analyses would be underpowered, meaning that confidence intervals around point estimates are large. 
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need subsequent iterative refinements that are informed by the results. For example, some items may end 
up having weak factor loadings and need to be removed from the model.  

Model fit. We relied on the global fit statistics, such as predictive posterior p-value (PPP)14, which 
measures whether correlations reproduced by the model are significantly different from the correlations 
observed in the data; and local fit statistics, such as loadings in factor analysis, which show the strength of 
the relationship of each item and an underlying factor. A PPP statistic is obtained via a fit statistic f based 
on the usual chi-square test of the null hypothesis against an alternative hypothesis.  

14 It tests the fit to the data of the model with the given priors and is based on comparing the model with the 
unrestricted mean and variance-covariance model (Asparouhov and Muthén 2017) 

Predictive posterior p-value (PPP) is a Bayesian measure of statistical fit of the model to the data; 
values ≥ 0.05 typically indicate good fit of the model to the data, and values ≥ 0.50 indicate excellent fit 
to the data (Muthén and Asparouhov 2011). 

Omega statistics for internal consistency reliability; looking for close to or above 0.70 as sufficient for 
the early stages of scale development (Nunnally and Bernstein 1994). 

Factor loading is the measure of correlation between the item and the factor that it measures. Loadings 
below 0.30 are typically considered non-essential (Brown 2015). We included items with factor loadings 
≥ .32, corresponding to at least 10 percent (0.322=0.10) shared variance between the item and a factor. 

An excellent-fitting model is expected to have a PPP value around 0.5 and an f-statistic difference of zero, 
falling close to the middle of the confidence interval. A positive lower limit for the 95 percent confidence 
interval of the f-statistic is in line with a low PPP and indicates poor fit (Muthén and Asparouhov 2011). 
There is no theory for how low PPP can be before the model is significantly ill-fitting at a certain level. A 
PPP value of > 0.05 is generally used as a cutoff, indicating that the discrepancy between the suggested 
factor model and the data is not statistically significant and thus the model is an acceptable fit to the data 
(Muthén and Asparouhov 2011; Elsworth et al. 2016). We should stress, however, that in our case, low 
PPP values together with small sample size may show limited power of the data to reject the incorrect 
model.15 We also inspected Bayesian posterior distribution graphs to ensure convergence of model 
parameters.16  

Model reliability. Based on the analyses of the factor structure of the scales within each key function, we 
computed McDonald’s Omega (𝜔𝜔) reliability of the functions (Green 2011). McDonald’s Omega relies 
on the estimates from a factor analytic model—in particular, the commonalities and either the variance-
covariance matrix or the correlation matrix. The observed score variance includes both the variance of the 
expected (true) scores and the variance of error scores.  

 

15 The power of PPP to reject a misspecified model increases with the increasing sample size (Hoofs et al. 2018).   
16 Root Mean Squared Error of Approximation (RMSEA), Tucker-Lewis Index (TLI), Comparative Fit Index (CFI), 
Standardized Root Mean Residual (SRMR), and other statistics commonly used for model evaluation estimated via 
the most frequently used estimation methods (e.g., Maximum Likelihood) do not exist for the Bayesian estimation 
method.    
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Reliability is the ratio of true variance of the scores (signal) and the total variance of the scores (signal + 
noise): 

2
 

2 2
  

 true variance

true variance error variance

σω
σ σ

=
+

; 

Calculations of the Omega coefficient account for the differential strength of the relationship between 
each item and a factor, and therefore provide a more accurate estimate of reliability than coefficient alpha 
(Trizano-Hermosilla and Alvarado 2016; Deng and Chan 2017). To evaluate the reliabilities of the scales, 
we follow the guidance of Nunnally (1978), who considered reliabilities of 0.70 as sufficient for the early 
stages of research. 

B. Supporting information for the creation of implementation scores  

We added all of the items together to create the key function score.17   

The items within the instrument were primarily ordinal with some binary items. Before computing 
centers' scores on a key function, we normalized each item to be on a scale from 0 to 1 using a theoretical 
minimum and maximum possible score for each item. We used the theoretical (rather than observed) 
minimum and maximum score for each item to ensure that in the process of normalization, the centers 
with the lowest and highest observed scores would not get the key function scores of 0.00 and 1.00 unless 
they had the lowest theoretically possible combination of scores on each individual item. Otherwise, for 
example, a center with the lowest combination of scores in our sample (not necessarily the lowest 
theoretically possible combination of scores) would receive a score of 0.00 due to rescaling.18 This 
approach has two important implications. First, it allows us to compute a score on the key function even 
for just one center, as normalization is based on the theoretical distribution of the item scores rather than 
observed distribution, for which we would need more than one center. Additionally, the scores computed 
via this method are not referenced to the observed distribution of the scores in a sample, so computed 
scores would be comparable across multiple samples.  

After normalizing the items, we computed the key function score as the average of all individual item 
scores within a key function. 

 

17 An alternative approach would be to additionally weight each observed item score by a factor loading of that item, 
thus giving more weight to the items that measure a key function more reliably. However, because of a small sample 
size, our estimates for factor loadings were less precise. In our simulations, centers’ scores that were obtained based 
on the weighted and unweighted items were very similar and almost perfectly correlated.  
18 Normalization is based on the following formula: normal_x1 = (x1 – x1(min)) / (x1(max) – x1(min)), where x1 is 
the variable to be normalized, and x1(min) and x1(max) are the lowest and highest observed values in the sample for 
the variable x1, respectively. In this formula, we substituted x1(min) and x1(max) with the lowest and highest 
theoretically possible values. 
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Exhibit B.1. Time use survey activities included in key functions 

Key function 
Activity in time-use 

survey Description 
Instruction and 
Caregiving 

Providing instruction or 
care 

This includes one-on-one or group interaction with children during 
play or planned activities; leading a lesson; helping children during 
mealtimes; naptimes; transition times; and field trips.  

Instructional 
Planning, 
Coordination, and 
Child Assessment 

Planning curriculum, 
activities, and lessons 

This includes developing or reviewing lesson plans and other forms 
of instructional planning, and preparing and setting up classroom 
materials, either individually or with other staff. This may include 
time during the school day when children are napping or otherwise 
engaged. 

Conducting child 
assessments during or 
outside of classroom 
time 

This includes assessments to determine whether a child needs 
further developmental assessment and/or services, to assess 
growth and development, or to determine children’s needs and plan 
instruction. Include time spent coordinating assessments and 
administering, scoring, and reviewing results. Also includes time 
spent documenting children’s progress such as recording 
anecdotes and observations in a log. 

Parent communication This includes oral (face-to-face or by phone) or written 
communication (such as preparing a daily report or preparing a 
newsletter) with parents about the care, activities, or progress of 
their child(ren). This may include preparing daily reports for parents 
when children are napping or otherwise engaged.  

Periodic child 
assessments and 
parent conferences 

This includes time spent preparing for, conducting, and reporting 
periodic assessments of children’s progress, growth, or 
development. Also includes time spent preparing for and 
conducting periodic parent conferences to discuss the care, 
activities, and progress of children. 

Curriculum planning and 
development 

This includes periodic activities related to curriculum review, 
selection, and development, including time spent ensuring 
alignment with standards or program requirements. 

Center 
Administration 

Ongoing regulatory 
compliance and 
reporting   

This includes daily activities to ensure and maintain compliance 
with federal, state, and city agencies or programs (for example, 
monitoring child-staff ratios, or completing injury report forms).  

Managing center 
finances 

This includes collecting payments, budgeting, payroll, accounting, 
and tracking expenditures. 

Managing and 
maintaining center 
operations 

This includes overseeing staff schedules, the work of facilities and 
maintenance staff, working with vendors, and organizing space. 

Periodic regulatory 
compliance and 
reporting 

This includes periodic activities to prepare for and complete annual 
monitoring requirements of federal, state, and city agencies or 
programs. 

Leadership, 
Planning, and 
Evaluation 

Planning and goal-
setting 

This includes assessing center performance, developing written 
plans, conducting center self-assessments of quality, pursuing 
quality improvement grants, participating in planning or board 
meetings, and marketing and fundraising activities. 
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Key function 
Activity in time-use 

survey Description 
Workforce 
Development 

Staff supervision, 
coaching, or mentoring 

This includes scheduled or unscheduled consultation with a 
supervisor or supervisees and providing or receiving coaching or 
mentoring either one-on-one or in groups. Also include time spent 
conducting or discussing classroom observations. Also includes 
time spent providing coaching, mentoring, or technical assistance 
(TA) to other center staff. 

Staff meetings This includes time for general staff meetings on topics not already 
covered in other rows. 

Recruiting and hiring 
teaching staff 

This includes preparing job listings, reviewing applications, 
screening, and interviewing.   

Evaluating staff 
performance 

This includes time spent preparing for and participating in periodic 
reviews to evaluate performance or set goals for the coming year, 
including developing or reviewing training or professional 
development plans. 

Training and 
professional 
development activities 

This includes time spent preparing, conducting, or participating (in-
person or online) in training or professional development activities 
that occur during scheduled work hours, including planned 
professional development days, if applicable. Does not include time 
spent pursuing a degree or credential outside of work hours. 

Periodic coaching, 
mentoring, or technical 
assistance 

This includes time spent receiving targeted or periodic coaching, 
mentoring, or technical assistance (TA) that occurs irregularly and 
is not part of ongoing supervision or program support activities 
within the center. Also includes time spent providing coaching, 
mentoring, or TA to other center staff. 

Child and Family 
Support 

Planning and 
conducting family 
engagement or family 
support activities 

This includes events for currently enrolled families (such as back-
to-school nights or class performances), planning or providing 
parent education or other family support services, and conducting 
home visits. 

Note:  In the revised conceptual framework, the Center Administration function and the Leadership, Planning, and 
Evaluation function are combined into a single function, Center Administration and Planning.



ECE-ICHQ Assessing the Implementation and Cost of High-Quality Early Care and Education 

Mathematica® Inc. B.5 

Exhibit B.2. Time use allocations, by key function and staff role (proportions of total working hours) 

 Center directors Teacher-director 
Educational director 

or coordinator Head or lead teachers Teachers 
Assistant  
teachers 

Key 
functions  Mean Median N Mean Median N Mean Median N Mean Median N Mean Median N Mean Median N 
Instruction and 
Caregiving 

0.09 
(0.10) 

0.08 28 0.23 
(0.10) 

0.21 5 0.04 
(0.05) 

0.02 10 0.43 
(0.14) 

0.43 30 0.41 
(0.15) 

0.41 23 0.51 
(0.19) 

0.52 23 

Instructional 
Planning, 
Coordination, 
and Child 
Assessment 

0.20 
(0.13) 

0.21 28 0.31 
(0.05) 

0.31 5 0.34 
(0.23) 

0.26 10 0.35 
(0.09) 

0.37 30 0.37 
(0.13) 

0.34 23 0.29 
(0.13) 

0.30 23 

Child and 
Family Support 

0.01 
(0.01) 

0.01 28 0.01 
(0.01) 

0.00 5 0.01 
(0.01) 

0.01 10 0.01 
(0.01) 

0.00 30 0.01 
(0.01) 

0.00 23 0.00 
(0.00) 

0.00 23 

Workforce 
Development 

0.23 
(0.15) 

0.19 28 0.11 
(0.08) 

0.15 5 0.33 
(0.17) 

0.31 10 0.10 
(0.05) 

0.09 30 0.08 
(0.05) 

0.07 23 0.08 
(0.04) 

0.07 23 

Center 
Administration 

0.44 
(0.19) 

0.46 28 0.33 
(0.11) 

0.37 5 0.24 
(0.21) 

0.16 10 0.11 
(0.07) 

0.11 30 0.13 
(0.09) 

0.13 23 0.11 
(0.10) 

0.10 23 

Leadership, 
Planning, and 
Evaluation 

0.02 
(0.03) 

0.01 28 0.01 
(0.01) 

0.00 5 0.03 
(0.02) 

0.02 10 0.01 
(0.01) 

0.00 30 0.00 
(0.01) 

0.00 23 0.00 
(0.00) 

0.00 23 

Total N   28   5   10   30   23   23 

Source: Data collected for the Assessing Implementation and Cost of High-Quality Early Care and Education (ECE-ICHQ) Project, Phase 2. 
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Exhibit B.3. Time use allocations for teaching staff, by function (proportions of total working hours) 
       Center Administration and Planning 

 

Number 
of 

centers 
Instruction and 

Caregiving 

Instructional 
Planning, 

Coordination, 
and Child 

Assessment 
Workforce 

Development 
Child and 

Family Support 
Center 

Administration 

Leadership, 
Planning, and 

Evaluation 
All centers 
Mean 30 0.45 0.34 0.09 0.00 0.12 0.00 
Median 30 0.47 0.32 0.08 0.00 0.12 0.00 
Maximum 30 0.68 0.54 0.22 0.02 0.25 0.03 
Minimum 30 0.15 0.21 0.02 0.00 0.01 0.00 
QRIS ratinga 
High 20 0.47 

(0.11) 
0.34 

(0.09) 
0.08 

(0.03) 
0.01 

(0.00) 
0.11 

(0.05) 
0.00 

(0.01) 
Low  10 0.42 

(0.13) 
0.33 

(0.08) 
0.10 

(0.05) 
0.00 

(0.00) 
0.14 

(0.05) 
0.00 

(0.01) 
Age groups served 
Ages 0-5 and school-age 11 0.42 

(0.11) 
0.33 

(0.08) 
0.10 

(0.05) 
0.00 

(0.00) 
0.15 

(0.04) 
0.01 

(0.01) 
Ages 0-5 years only 12 0.49 

(0.11) 
0.34 

(0.07) 
0.08 

(0.03) 
0.00 

(0.00) 
0.08 

(0.04) 
0.00 

(0.00) 
Age 0-3 or ages 3-5 only 7 0.44 

(0.13) 
0.35 

(0.11) 
0.07 

(0.03) 
0.01 

(0.00) 
0.13 

(0.05) 
0.01 

(0.01) 
Program size 
Large center (serving 75 
children or more) 

 18  0.44 
(0.11) 

 0.35 
(0.08) 

 0.09 
(0.03) 

 0.00 
(0.00) 

 0.12 
(0.05) 

 0.00 
(0.00) 

Small center  12  0.47 
(0.13) 

 0.32 
(0.09) 

 0.09 
(0.05) 

 0.00 
(0.00) 

 0.11 
(0.06) 

 0.01 
(0.01) 

Profit status 
For-profit  11  0.42 

(0.12) 
 0.35 
(0.08) 

 0.09 
(0.06) 

 0.00 
(0.00) 

 0.13 
(0.04) 

 0.01 
(0.01) 

Not-for-profit  19  0.47 
(0.11) 

 0.33 
(0.08) 

 0.08 
(0.03) 

 0.01 
(0.00) 

 0.11 
(0.06) 

 0.00 
(0.01) 
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       Center Administration and Planning 

 

Number 
of 

centers 
Instruction and 

Caregiving 

Instructional 
Planning, 

Coordination, 
and Child 

Assessment 
Workforce 

Development 
Child and 

Family Support 
Center 

Administration 

Leadership, 
Planning, and 

Evaluation 
Embedded in a larger organization or part of a chainb 
Yes  14  0.46 

(0.12) 
 0.35 
(0.09) 

 0.08 
(0.02) 

 0.01 
(0.00) 

 0.10 
(0.05) 

 0.00 
(0.00) 

No  16  0.45 
(0.12) 

 0.32 
(0.07) 

 0.09 
(0.05) 

 0.00 
(0.00) 

 0.14 
(0.05) 

 0.01 
(0.01) 

Funding 
High subsidyc  8  0.50 

(0.07) 
 0.29 
(0.06) 

 0.08 
(0.03) 

 0.00 
(0.00) 

 0.13 
(0.07) 

 0.00 
(0.00) 

Majority Head Start or state pre-
Kd 

 10  0.40 
(0.10) 

 0.38 
(0.08) 

 0.10 
(0.03) 

 0.01 
(0.00) 

 0.12 
(0.06) 

 0.00 
(0.01) 

Majority private tuitione  8  0.46 
(0.18) 

 0.35 
(0.10) 

 0.09 
(0.06) 

 0.00 
(0.00) 

 0.09 
(0.04) 

 0.00 
(0.01) 

Mixed public or mixed 
public/private 

 4  0.48 
(0.04) 

 0.30 
(0.02) 

 0.07 
(0.01) 

 0.01 
(0.01) 

 0.14 
(0.02) 

 0.01 
(0.01) 

Source: Data collected for the Assessing Implementation and Cost of High-Quality Early Care and Education (ECE-ICHQ) Project, Phase 2. 
Note: Means are calculated at the center level among centers in each group. 
a The high QRIS category includes: Arkansas centers with a rating of 3, Arizona centers with a rating of 4 or 5, Pennsylvania centers with a rating of 4, and all Head Start centers. The 
low QRIS category includes: Arkansas centers with a rating of 1, Arizona centers with a rating of 2 or 3, and Pennsylvania centers with a rating of 2. 
b Part of a larger organization means the center is part of and shares resources/staff with a larger organization, such as a YMCA, university, or other social services agency. 
c Includes centers in which 50 percent or more of the children are supported by funding from CCDF and less than 30 percent of children are supported by funding from other federal, 
state, or local government sources.  
d Includes centers in which less than 30 percent of the children are supported with funding from CCDF.  
e Includes centers in which 90 percent or more of the children are supported through private tuition paid by their parents or guardians without any public funding.  
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Exhibit B.4. Time use allocations for directors, by function (proportions of total working hours) 
       Center Administration and Planning 

 
Number of 

centers 
Instruction and 

Caregiving 

Instructional 
Planning, 

Coordination, 
and Child 

Assessment 
Workforce 

Development 
Child and Family 

Support 
Center 

Administration 

Leadership, 
Planning, and 

Evaluation 
All centers 
Mean 28 0.09 0.20 0.23 0.01 0.44 0.02 
Median 28 0.08 0.21 0.19 0.01 0.46 0.01 
Maximum 28 0.39 0.50 0.65 0.06 0.77 0.14 
Minimum 28 0.00 0.01 0.05 0.00 0.05 0.00 
QRIS ratinga 
High 19 0.06 

(0.05) 
0.18 

(0.13) 
0.25 

(0.15) 
0.02 

(0.02) 
0.47 

(0.20) 
0.03 

(0.03) 
Low  9 0.17 

(0.12) 
0.24 

(0.12) 
0.17 

(0.14) 
0.01 

(0.01) 
0.39 

(0.14) 
0.01 

(0.01) 
Age groups served 
Ages 0-5 and school-
age 

10 0.16 
(0.13) 

0.24 
(0.11) 

0.17 
(0.09) 

0.01 
(0.01) 

0.41 
(0.15) 

0.02 
(0.01) 

Ages 0-5 years only 11 0.05 
(0.05) 

0.18 
(0.15) 

0.28 
(0.18) 

0.01 
(0.01) 

0.46 
(0.19) 

0.02 
(0.03) 

Age 0-3 or ages 3-5 
only 

7 0.07 
(0.05) 

0.18 
(0.12) 

0.22 
(0.14) 

0.02 
(0.02) 

0.47 
(0.25) 

0.03 
(0.05) 

Program size 

Large center (serving 
75 children or more) 

 18  0.09 
(0.10) 

 0.20 
(0.12) 

 0.22 
(0.15) 

 0.01 
(0.01) 

 0.46 
(0.19) 

 0.02 
(0.02) 

Small center  10  0.10 
(0.10) 

 0.20 
(0.15) 

 0.24 
(0.15) 

 0.02 
(0.02) 

 0.42 
(0.19) 

 0.03 
(0.04) 

Profit status 
For-profit  10  0.15 

(0.13) 
 0.26 
(0.10) 

 0.19 
(0.11) 

 0.01 
(0.01) 

 0.38 
(0.18) 

 0.01 
(0.01) 

Not-for-profit  18  0.06 
(0.05) 

 0.17 
(0.14) 

 0.25 
(0.16) 

 0.02 
(0.02) 

 0.48 
(0.18) 

 0.03 
(0.04) 
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       Center Administration and Planning 

 
Number of 

centers 
Instruction and 

Caregiving 

Instructional 
Planning, 

Coordination, 
and Child 

Assessment 
Workforce 

Development 
Child and Family 

Support 
Center 

Administration 

Leadership, 
Planning, and 

Evaluation 
Embedded in a larger organization or part of a chainb 
Yes  13  0.07 

(0.06) 
 0.18 
(0.14) 

 0.28 
(0.17) 

 0.02 
(0.02) 

 0.44 
(0.18) 

 0.01 
(0.02) 

No  15  0.12 
(0.12) 

 0.22 
(0.12) 

 0.18 
(0.11) 

 0.01 
(0.01) 

 0.45 
(0.19) 

 0.03 
(0.04) 

Funding 
High subsidyc  7  0.10 

(0.09) 
 0.18 
(0.13) 

 0.20 
(0.16) 

 0.02 
(0.02) 

 0.47 
(0.11) 

 0.03 
(0.05) 

Majority Head Start or 
state pre-Kd 

 10  0.06 
(0.05) 

 0.18 
(0.15) 

 0.26 
(0.17) 

 0.02 
(0.01) 

 0.46 
(0.25) 

 0.01 
(0.02) 

Majority private tuitione  7  0.12 
(0.09) 

 0.28 
(0.10) 

 0.20 
(0.13) 

 0.01 
(0.01) 

 0.38 
(0.16) 

 0.02 
(0.03) 

Mixed public or mixed 
public/private 

 7  0.10 
(0.09) 

 0.18 
(0.13) 

 0.20 
(0.16) 

 0.02 
(0.02) 

 0.47 
(0.11) 

 0.03 
(0.05) 

Source: Data collected for the Assessing Implementation and Cost of High-Quality Early Care and Education (ECE-ICHQ) Project, Phase 2. 
Note:  Figures for subgroups are means. Means are calculated at the center level among centers in each group. Percentages may not sum to 100 due to rounding. 
a The high QRIS category includes: Arkansas centers with a rating of 3, Arizona centers with a rating of 4 or 5, Pennsylvania centers with a rating of 4, and all Head Start centers. The 
low QRIS category includes: Arkansas centers with a rating of 1, Arizona centers with a rating of 2 or 3, and Pennsylvania centers with a rating of 2. 
b Part of a larger organization means the center is part of and shares resources/staff with a larger organization, such as a YMCA, university, or other social services agency. 
c Includes centers in which 50 percent or more of the children are supported by funding from CCDF and less than 30 percent of children are supported by funding from other federal, 
state, or local government sources.  
d Includes centers in which less than 30 percent of the children are supported with funding from CCDF.  
e Includes centers in which 90 percent or more of the children are supported through private tuition paid by their parents or guardians without any public funding.  
.  
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Exhibit B.5. Percentage of costs by resource category, all centers 

 
Number of 

centers 
Salaries and 

fringe 

Staff 
training and 
education 

Contracted 
services Facilities 

Supplies 
and 

materials Equipment Miscellaneous  

Overhead or 
cost of 

services from 
a larger 

organization  
All centers 
Mean 26 62 1 4 16 9 1 3 4 
Median 26 63 0 3 15 8 0 2 0 
Maximum 26 81 3 18 32 27 5 19 21 
Minimum 26 37 0 0 0 2 0 0 0 
QRIS ratinga 
High 19  65 

(7.7) 
 1 
(0.7) 

 4 
(3.4) 

 15 
(7.2) 

 7 
(4.3) 

 1 
(0.9) 

 2 
(2.2) 

 6 
(7.0) 

Low  7  53 
(12.1) 

 0 
(0.7) 

 5 
(7.3) 

 18 
(7.5) 

 14 
(8.4) 

 2 
(1.9) 

 6 
(6.6) 

 0 
(0.0) 

Age groups served 
Ages 0-5 and school-age 9  56 

(12.6) 
 1 
(0.6) 

 5 
(6.5) 

 16 
(7.4) 

 13 
(7.7) 

 1 
(1.6) 

 5 
(6.3) 

 2 
(4.5) 

Ages 0-5 years only 10  65 
(8.3) 

 1 
(0.9) 

 3 
(3.5) 

 15 
(6.6) 

 9 
(4.5) 

 1 
(1.7) 

 2 
(1.9) 

 5 
(6.7) 

Age 0-3 or ages 3-5 only 7  66 
(7.6) 

 0 
(0.4) 

 5 
(3.0) 

 15 
(9.2) 

 5 
(3.7) 

 0 
(0.3) 

 2 
(1.6) 

 6 
(7.9) 

Program size 
Large center (serving 75 
children or more) 

 15  63 
(10.0) 

 1 
(0.7) 

 2 
(2.5) 

 15 
(5.5) 

 10 
(5.8) 

 1 
(1.5) 

 3 
(4.9) 

 4 
(6.3) 

Small center  11  61 
(11.2) 

 1 
(0.6) 

 7 
(5.9) 

 17 
(9.5) 

 8 
(7.0) 

 1 
(1.4) 

 3 
(2.9) 

 4 
(7.0) 

Profit status 
For-profit  10  61 

(12.1) 
 0 
(0.3) 

 3 
(4.1) 

 12 
(6.4) 

 13 
(7.5) 

 1 
(1.9) 

 5 
(5.9) 

 3 
(7.4) 

Not-for-profit  16  63 
(9.5) 

 1 
(0.7) 

 5 
(5.0) 

 18 
(7.4) 

 7 
(4.5) 

 1 
(1.0) 

 2 
(1.7) 

 4 
(6.1) 
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Number of 

centers 
Salaries and 

fringe 

Staff 
training and 
education 

Contracted 
services Facilities 

Supplies 
and 

materials Equipment Miscellaneous  

Overhead or 
cost of 

services from 
a larger 

organization  
Embedded in a larger organization or part of a chainb  
Yes  13  61 

(9.4) 
 1 
(0.8) 

 5 
(5.0) 

 19 
(7.5) 

 8 
(4.7) 

 1 
(1.0) 

 2 
(1.8) 

 4 
(6.6) 

No  13  63 
(11.5) 

 1 
(0.5) 

 4 
(4.5) 

 12 
(5.6) 

 11 
(7.5) 

 1 
(1.7) 

 4 
(5.4) 

 4 
(6.6) 

Funding 
High subsidyc  6  57 

(14.3) 
 1 
(0.7) 

 6 
(7.1) 

 21 
(7.0) 

 10 
(9.4) 

 1 
(1.8) 

 4 
(3.6) 

 0 
(0.8) 

Majority Head Start or state 
pre-Kd 

 9  64 
(5.4) 

 1 
(0.5) 

 4 
(3.0) 

 14 
(5.5) 

 8 
(4.5) 

 1 
(0.6) 

 2 
(1.5) 

 8 
(6.5) 

Majority private tuitione  7  66 
(7.8) 

 1 
(1.0) 

 4 
(4.9) 

 14 
(9.4) 

 10 
(7.7) 

 1 
(1.6) 

 2 
(2.2) 

 3 
(7.7) 

Mixed public or mixed 
public/private 

 4  60 
(16.2) 

 1 
(0.3) 

 3 
(3.6) 

 14 
(5.5) 

 10 
(3.4) 

 1 
(1.9) 

 7 
(9.0) 

 3 
(6.8) 

Source: Data collected for the Assessing Implementation and Cost of High-Quality Early Care and Education (ECE-ICHQ) Project, Phase 2. 
Note: Costs adjusted to account for state- and metro-level differences in average wages. Figures for subgroups are means. Means are calculated at the center level among 

centers in each group. 
a The high QRIS category includes: Arkansas centers with a rating of 3, Arizona centers with a rating of 4 or 5, Pennsylvania centers with a rating of 4, and all Head Start centers. The 
low QRIS category includes: Arkansas centers with a rating of 1, Arizona centers with a rating of 2 or 3, and Pennsylvania centers with a rating of 2. 
b Part of a larger organization means the center is part of and shares resources/staff with a larger organization, such as a YMCA, university, or other social services agency. 
c Includes centers in which 50 percent or more of the children are supported by funding from CCDF and less than 30 percent of children are supported by funding from other federal, 
state, or local government sources.  
d Includes centers in which less than 30 percent of the children are supported with funding from CCDF.  
e Includes centers in which 90 percent or more of the children are supported through private tuition paid by their parents or guardians without any public funding.  
.  
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Exhibit B.6. Percentage of costs by resource category, excluding outlier 

 
Number of 

centers 
Salaries and 

fringe 

Staff 
training and 
education 

Contracted 
services Facilities 

Supplies 
and 

materials Equipment Miscellaneous  
Overhead 
payments  

Mean 25 62 1 4 16 9 1 3 3 
Median 25 64 0 3 15 8 0 2 0 
Maximum 25 81 3 18 32 27 5 19 21 
Minimum 25 37 0 0 0 2 0 0 0 
QRIS ratinga 
High 18  66 

(7.8) 
 1 
(0.7) 

 4 
(3.4) 

 15 
(7.4) 

 7 
(4.3) 

 1 
(0.9) 

 2 
(2.2) 

 5 
(6.1) 

Low  7  53 
(12.1) 

 0 
(0.7) 

 5 
(7.3) 

 18 
(7.5) 

 14 
(8.4) 

 2 
(1.9) 

 6 
(6.6) 

 0 
(0.0) 

Age groups served 
Ages 0-5 and school-age 9  56 

(12.6) 
 1 
(0.6) 

 5 
(6.5) 

 16 
(7.4) 

 13 
(7.7) 

 1 
(1.6) 

 5 
(6.3) 

 2 
(4.5) 

Ages 0-5 years only 9  65 
(8.5) 

 1 
(0.9) 

 3 
(3.6) 

 15 
(6.9) 

 9 
(4.5) 

 1 
(1.7) 

 2 
(1.9) 

 3 
(3.4) 

Age 0-3 or ages 3-5 only 7  66 
(7.6) 

 0 
(0.4) 

 5 
(3.0) 

 15 
(9.2) 

 5 
(3.7) 

 0 
(0.3) 

 2 
(1.6) 

 6 
(7.9) 

Program size 
Large center (serving 75 
children or more) 

 14  63 
(10.3) 

 1 
(0.7) 

 3 
(2.5) 

 15 
(5.6) 

 11 
(5.7) 

 1 
(1.5) 

 4 
(5.0) 

 3 
(4.2) 

Small center  11  61 
(11.2) 

 1 
(0.6) 

 7 
(5.9) 

 17 
(9.5) 

 8 
(7.0) 

 1 
(1.4) 

 3 
(2.9) 

 4 
(7.0) 

Profit status 
For-profit  10  61 

(12.1) 
 0 
(0.3) 

 3 
(4.1) 

 12 
(6.4) 

 13 
(7.5) 

 1 
(1.9) 

 5 
(5.9) 

 3 
(7.4) 

Not-for-profit  15  63 
(9.8) 

 1 
(0.8) 

 5 
(5.1) 

 18 
(7.5) 

 7 
(4.6) 

 1 
(1.0) 

 2 
(1.8) 

 3 
(4.2) 

Embedded in a larger organization or part of a chainb  
Yes  12  61 

(9.8) 
 1 
(0.8) 

 5 
(5.1) 

 20 
(7.6) 

 8 
(4.7) 

 1 
(1.0) 

 2 
(1.9) 

 3 
(4.4) 

No  13  63 
(11.5) 

 1 
(0.5) 

 4 
(4.5) 

 12 
(5.6) 

 11 
(7.5) 

 1 
(1.7) 

 4 
(5.4) 

 4 
(6.6) 
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Number of 

centers 
Salaries and 

fringe 

Staff 
training and 
education 

Contracted 
services Facilities 

Supplies 
and 

materials Equipment Miscellaneous  
Overhead 
payments  

Funding 
High subsidyc  6  57 

(14.3) 
 1 
(0.7) 

 6 
(7.1) 

 21 
(7.0) 

 10 
(9.4) 

 1 
(1.8) 

 4 
(3.6) 

 0 
(0.8) 

Majority Head Start or state 
pre-Kd 

 8  64 
(5.4) 

 1 
(0.5) 

 4 
(3.0) 

 14 
(5.9) 

 9 
(4.5) 

 1 
(0.7) 

 2 
(1.5) 

 6 
(4.2) 

Majority private tuitione  7  66 
(7.8) 

 1 
(1.0) 

 4 
(4.9) 

 14 
(9.4) 

 10 
(7.7) 

 1 
(1.6) 

 2 
(2.2) 

 3 
(7.7) 

Mixed public or mixed 
public/private 

 4  60 
(16.2) 

 1 
(0.3) 

 3 
(3.6) 

 14 
(5.5) 

 10 
(3.4) 

 1 
(1.9) 

 7 
(9.0) 

 3 
(6.8) 

Source: Data collected for the Assessing Implementation and Cost of High-Quality Early Care and Education (ECE-ICHQ) Project, Phase 2. 
Note: Costs adjusted to account for state- and metro-level differences in average wages. Percentages may not sum to 100 due to rounding. Figures for subgroups are means. 

Means are calculated at the center level among centers in each group. 
a The high QRIS category includes: Arkansas centers with a rating of 3, Arizona centers with a rating of 4 or 5, Pennsylvania centers with a rating of 4, and all Head Start centers. The 
low QRIS category includes: Arkansas centers with a rating of 1, Arizona centers with a rating of 2 or 3, and Pennsylvania centers with a rating of 2. 
b Part of a larger organization means the center is part of and shares resources/staff with a larger organization, such as a YMCA, university, or other social services agency. 
c Includes centers in which 50 percent or more of the children are supported by funding from CCDF and less than 30 percent of children are supported by funding from other federal, 
state, or local government sources.  
d Includes centers in which less than 30 percent of the children are supported with funding from CCDF.  
e Includes centers in which 90 percent or more of the children are supported through private tuition paid by their parents or guardians without any public funding.  
.  
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Exhibit B.7. Cost per childcare hour, all centers (dollars) 

  
Number of 

centers 

Annual child 
care hours 
provided 

Cost per 
childcare 

hour 

Range of 
cost per 
childcare 

hour 

Standard 
deviation of 

cost per 
childcare 

hour 
All centers 
Mean 26 177,890 6.36 n.a. n.a. 
Median 26 125,232 5.99 n.a. n.a. 
Maximum 26 665,397 28.57 n.a. n.a. 
Minimum 26 12,771 0.92 n.a. n.a. 
QRIS ratinga 
High 19 186,583 7.75 2.89 - 28.57 5.48 
Low  7 154,296 2.59 0.92 - 5.99 1.67 
Age groups served 
Ages 0-5 and school-age 9 253,558 3.17 0.92 - 6.59 2.00 
Ages 0-5 years only 10 162,334 8.53 2.98 - 28.57 7.40 
Age 0-3 or ages 3-5 only 7 102,825 7.36 5.24 - 10.77 1.93 
Program size 
Large center (serving 75 children or 
more) 

15 245,730 7.16 1.78 - 28.57 6.54 

Small center 11 85,380 5.27 0.92 - 8.92 2.67 
Profit status 
For-profit 10 177,867 3.32 0.92 - 7.67 2.16 
Not-for-profit 16 177,905 8.26 2.89 - 28.57 5.78 
Embedded in a larger organization or part of a chainb  
Yes 13 147,297 7.97 2.89 - 28.57 6.56 
No 13 208,484 4.75 0.92 - 9.97 3.01 
Funding 
High subsidyc 6 93,281 4.56 1.79 - 5.99 1.83 
Majority Head Start or state pre-Kd 9 181,500 10.37 6.12 - 28.57 7.04 
Majority private tuitione 7 105,465 4.19 0.92 - 7.78 2.73 
Mixed public or mixed public/private 4 423,424 3.86 1.78 - 6.59 2.06 

Source: Data collected for the Assessing Implementation and Cost of High-Quality Early Care and Education (ECE-ICHQ) 
Project, Phase 2. 

Note: Costs were adjusted to account for state- and metro-level differences in average wages. Figures for subgroups are 
means. Means are calculated at the center level among centers in each group. 

a The high QRIS category includes: Arkansas centers with a rating of 3, Arizona centers with a rating of 4 or 5, Pennsylvania centers 
with a rating of 4, and all Head Start centers. The low QRIS category includes: Arkansas centers with a rating of 1, Arizona centers 
with a rating of 2 or 3, and Pennsylvania centers with a rating of 2. 
b Part of a larger organization means the center is part of and shares resources/staff with a larger organization, such as a YMCA, 
university, or other social services agency. 
c Includes centers in which 50 percent or more of the children are supported by funding from CCDF and less than 30 percent of 
children are supported by funding from other federal, state, or local government sources.  
d Includes centers in which less than 30 percent of the children are supported with funding from CCDF.  
e Includes centers in which 90 percent or more of the children are supported through private tuition paid by their parents or 
guardians without any public funding.   
n.a. = not applicable. 
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Exhibit B.8. Cost per childcare hour, excluding outlier (dollars) 

  
Number of 

centers 

Annual child 
care hours 
provided 

Cost per 
childcare 

hour 

Range of 
cost per 
childcare 

hour 

Standard 
deviation of 

cost per 
childcare 

hour 
All centers 
Mean 25 183,178 5.47 n.a. n.a. 
Median 25 125,664 5.99 n.a. n.a. 
Maximum 25 665,397 10.77 n.a. n.a. 
Minimum 25 12,771 0.92 n.a. n.a. 
QRIS ratinga 
High 18 194,410 6.59 2.89 - 10.77 2.20 
Low  7 154,296 2.59 0.92 - 5.99 1.67 
Age groups served 
Ages 0-5 and school-age 9 253,558 3.17 0.92 - 6.59 2.00 
Ages 0-5 years only 9 175,294 6.30 2.98 - 9.97 2.42 
Age 0-3 or ages 3-5 only 7 102,825 7.36 5.24 - 10.77 1.93 
Program size 
Large center (serving 75 children or 
more) 

14 260,019 5.63 1.78 - 10.77 2.88 

Small center 11 85,380 5.27 0.92 - 8.92 2.67 
Profit status 
For-profit 10 177,867 3.32 0.92 - 7.67 2.16 
Not-for-profit 15 186,718 6.90 2.89 - 10.77 2.08 
Embedded in a larger organization or part of a chainb  
Yes 12 155,763 6.26 2.89 - 10.77 2.27 
No 13 208,484 4.75 0.92 - 9.97 3.01 
Funding 
High subsidyc 6 93,281 4.56 1.79 - 5.99 1.83 
Majority Head Start or state pre-Kd 8 198,476 8.09 6.12 - 10.77 1.82 
Majority private tuitione 7 105,465 4.19 0.92 - 7.78 2.73 
Mixed public or mixed public/private 4 423,424 3.86 1.78 - 6.59 2.06 

Source: Data collected for the Assessing Implementation and Cost of High-Quality Early Care and Education (ECE-ICHQ) 
Project, Phase 2. 

Note: Costs were adjusted to account for state- and metro-level differences in average wages. Figures for subgroups are 
means. Means are calculated at the center level among centers in each group. 

a The high QRIS category includes: Arkansas centers with a rating of 3, Arizona centers with a rating of 4 or 5, Pennsylvania centers 
with a rating of 4, and all Head Start centers. The low QRIS category includes: Arkansas centers with a rating of 1, Arizona centers 
with a rating of 2 or 3, and Pennsylvania centers with a rating of 2. 
b Part of a larger organization means the center is part of and shares resources/staff with a larger organization, such as a YMCA, 
university, or other social services agency. 
c Includes centers in which 50 percent or more of the children are supported by funding from CCDF and less than 30 percent of 
children are supported by funding from other federal, state, or local government sources.  
d Includes centers in which less than 30 percent of the children are supported with funding from CCDF.  
e Includes centers in which 90 percent or more of the children are supported through private tuition paid by their parents or 
guardians without any public funding.  
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Exhibit B.9. Cost per child care hour (dollars) and percentage allocation by key function, all centers  

 

  
Instruction and 

Caregiving 

Instructional 
Planning, 

Coordination, and 
Child Assessment 

Workforce 
Development 

Child and Family 
Support 

Center 
Administration 
and Planning 

Number 
of 

centers 

Total cost 
per child 
care hour  

Cost per 
child care 

hour  

% 
Alloca-

tion 

Cost per 
child care 

hour  

% 
Alloca-

tion 

Cost per 
child care 

our  

% 
Alloca-

tion 

Cost per 
child care 

hour  

% 
Alloca-

tion 

Cost per 
child care 

hour  

% 
Alloca-

tion 
All centers 
Mean 26 6.36 1.90 32 1.43 22 0.58 9 0.60 10 1.84 27 
Median 26 5.99 1.82 32 1.00 22 0.41 9 0.32 10 1.29 26 
Maximum 26 28.57 5.15 53 6.59 35 3.46 16 2.32 34 11.32 42 
Minimum 26 0.92 0.12 13 0.32 14 0.08 3 0.02 0 0.22 10 
QRIS ratinga 
High 19 7.75 

(5.48) 
2.26 

(1.01) 
32 
(8.78) 

1.74 
(1.39) 

22 
(5.73) 

0.73 
(0.72) 

9 
(2.59) 

0.73 
(0.66) 

10 
(7.06) 

2.28 
(2.34) 

28 
(8.75) 

Low  7 2.59 
(1.67) 

0.94 
(0.70) 

34 
(13.48) 

0.58 
(0.36) 

24 
(5.69) 

0.18 
(0.14) 

8 
(4.23) 

0.25 
(0.31) 

11 
(11.27) 

0.64 
(0.58) 

23 
(7.08) 

Age groups served 
Ages 0-5 and school-age 9 3.17 

(2.00) 
1.06 

(0.73) 
32 

(10.79) 
0.65 

(0.35) 
22 
(5.76) 

0.25 
(0.16) 

8 
(3.13) 

0.32 
(0.36) 

11 
(9.98) 

0.90 
(0.68) 

27 
(7.17) 

Ages 0-5 years only 10 8.53 
(7.40) 

2.52 
(1.23) 

34 
(11.34) 

1.91 
(1.71) 

23 
(4.99) 

0.90 
(0.97) 

9 
(3.38) 

0.88 
(0.77) 

11 
(6.31) 

2.32 
(3.23) 

23 
(8.53) 

Age 0-3 or ages 3-5 only 7 7.36 
(1.93) 

2.11 
(0.56) 

30 
(7.34) 

1.75 
(1.02) 

22 
(7.16) 

0.57 
(0.23) 

8 
(2.54) 

0.57 
(0.56) 

9 
(9.06) 

2.36 
(0.90) 

32 
(7.78) 

Program size 
Large center (serving 75 
children or more) 

15 7.16 
(6.54) 

1.90 
(1.19) 

30 
(9.36) 

1.66 
(1.59) 

23 
(5.20) 

0.67 
(0.83) 

8 
(2.75) 

0.82 
(0.68) 

13 
(8.13) 

2.12 
(2.72) 

26 
(8.25) 

Small center 11 5.27 
(2.67) 

1.91 
(1.03) 

36 
(10.41) 

1.11 
(0.70) 

22 
(6.45) 

0.47 
(0.32) 

9 
(3.48) 

0.31 
(0.41) 

7 
(7.04) 

1.46 
(0.89) 

27 
(9.06) 

Profit status 
For-profit 10 3.32 

(2.16) 
1.09 

(0.78) 
32 

(11.60) 
0.76 

(0.47) 
24 
(6.10) 

0.26 
(0.22) 

8 
(3.91) 

0.30 
(0.29) 

11 
(9.27) 

0.91 
(0.80) 

25 
(7.78) 

Not-for-profit 16 8.26 
(5.78) 

2.41 
(0.97) 

32 
(9.30) 

1.85 
(1.48) 

21 
(5.31) 

0.79 
(0.76) 

9 
(2.48) 

0.79 
(0.71) 

10 
(7.70) 

2.42 
(2.51) 

27 
(8.93) 
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Instruction and 

Caregiving 

Instructional 
Planning, 

Coordination, and 
Child Assessment 

Workforce 
Development 

Child and Family 
Support 

Center 
Administration 
and Planning 

Number 
of 

centers 

Total cost 
per child 
care hour  

Cost per 
child care 

hour  

% 
Alloca-

tion 

Cost per 
child care 

hour  

% 
Alloca-

tion 

Cost per 
child care 

our  

% 
Alloca-

tion 

Cost per 
child care 

hour  

% 
Alloca-

tion 

Cost per 
child care 

hour  

% 
Alloca-

tion 
Embedded in a larger organization or part of a chainb 
Yes 13 7.97 

(6.56) 
2.27 

(1.18) 
32 

(10.25) 
1.88 

(1.62) 
23 
(5.78) 

0.79 
(0.84) 

9 
(2.54) 

0.64 
(0.60) 

8 
(6.19) 

2.39 
(2.83) 

27 
(9.91) 

No 13 4.75 
(3.01) 

1.54 
(0.93) 

33 
(10.17) 

0.98 
(0.67) 

22 
(5.64) 

0.38 
(0.33) 

8 
(3.47) 

0.56 
(0.67) 

12 
(9.71) 

1.29 
(0.92) 

26 
(6.97) 

Funding 
High subsidyc 6 4.56 

(1.83) 
1.64 

(0.84) 
35 
(7.18) 

0.79 
(0.33) 

18 
(3.41) 

0.33 
(0.18) 

7 
(2.45) 

0.54 
(0.51) 

13 
(12.66) 

1.25 
(0.70) 

27 
(9.10) 

Majority Head Start or state pre-
Kd 

9 10.37 
(7.04) 

2.53 
(1.14) 

27 
(7.35) 

2.50 
(1.70) 

24 
(4.77) 

0.99 
(0.96) 

9 
(2.68) 

1.08 
(0.74) 

12 
(7.31) 

3.27 
(3.15) 

29 
(9.82) 

Majority private tuitione 7 4.19 
(2.73) 

1.70 
(1.22) 

38 
(14.58) 

1.03 
(0.62) 

27 
(6.02) 

0.44 
(0.38) 

10 
(4.38) 

0.15 
(0.12) 

5 
(5.27) 

0.88 
(0.69) 

20 
(5.10) 

Mixed public or mixed 
public/private 

4 3.86 
(2.06) 

1.25 
(0.71) 

32 
(1.29) 

0.70 
(0.29) 

19 
(2.63) 

0.30 
(0.16) 

8 
(0.76) 

0.42 
(0.34) 

10 
(3.69) 

1.19 
(0.61) 

31 
(2.60) 

Source: Data collected for the Assessing Implementation and Cost of High-Quality Early Care and Education (ECE-ICHQ) Project, Phase 2. 
Note: Costs were adjusted to account for state- and metro-level differences in average wages. Figures for subgroups are means. Means are calculated at the center level among 

centers in each group. Figures in parentheses are standard deviations. 
a The high QRIS category includes: Arkansas centers with a rating of 3, Arizona centers with a rating of 4 or 5, Pennsylvania centers with a rating of 4, and all Head Start centers. The 
low QRIS category includes: Arkansas centers with a rating of 1, Arizona centers with a rating of 2 or 3, and Pennsylvania centers with a rating of 2. 
b Part of a larger organization means the center is part of and shares resources/staff with a larger organization, such as a YMCA, university, or other social services agency. 
c Includes centers in which 50 percent or more of the children are supported by funding from CCDF and less than 30 percent of children are supported by funding from other federal, 
state, or local government sources.  
d Includes centers in which less than 30 percent of the children are supported with funding from CCDF.  
e Includes centers in which 90 percent or more of the children are supported through private tuition paid by their parents or guardians without any public funding.  
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Exhibit B.10. Cost per childcare hour (dollars) and percentage allocation by key function, excluding outlier 
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Instruction and 
Caregiving 

Instructional 
Planning, 

Coordination, and 
Child Assessment 

Workforce 
Development 

Child and Family 
Support 

Center 
Administration 
and Planning 

Number 
of 

centers 

Total cost 
per child 
care hour 

Cost per 
child care 

hour 

% 
Alloca 

tion 

Cost per 
child care 

hour 

% 
Alloca 

tion 

Cost per 
child care 

our 

% 
Alloca 

tion 

Cost per 
child care 

hour 

% 
Alloca 

tion 

Cost per 
child care 

hour 

% 
Alloca 

tion 
All centers 
Mean 25 5.47 1.77 33 1.22 22 0.47 8 0.54 10 1.46 26 
Median 25 5.99 1.71 32 1.00 22 0.37 8 0.32 11 1.27 25 
Maximum 25 10.77 3.41 53 3.65 35 1.07 16 2.32 34 4.07 42 
Minimum 25 0.92 0.12 13 0.32 14 0.08 3 0.02 0 0.22 10 
QRIS ratinga 

High 18 6.59 
(2.20) 

2.10 
(0.75) 

32 
(8.38) 

1.47 
(0.76) 

22 
(5.89) 

0.58 
(0.29) 

9 
(2.54) 

0.66 
(0.60) 

10 
(7.24) 

1.78 
(0.85) 

27 
(8.50) 

Low 7 2.59 
(1.67) 

0.94 
(0.70) 

34 
(13.48) 

0.58 
(0.36) 

24 
(5.69) 

0.18 
(0.14) 

8 
(4.23) 

0.25 
(0.31) 

11 
(11.27) 

0.64 
(0.58) 

23 
(7.08) 

Age groups served 
Ages 0-5 and school-age 9 3.17 

(2.00) 
1.06 

(0.73) 
32 

(10.79) 
0.65 

(0.35) 
22 
(5.76) 

0.25 
(0.16) 

8 
(3.13) 

0.32 
(0.36) 

11 
(9.98) 

0.90 
(0.68) 

27 
(7.17) 

Ages 0-5 years only 9 6.30 
(2.42) 

2.23 
(0.86) 

36 
(10.37) 

1.39 
(0.51) 

23 
(5.29) 

0.61 
(0.37) 

9 
(3.44) 

0.75 
(0.69) 

11 
(6.57) 

1.32 
(0.68) 

21 
(6.50) 

Age 0-3 or ages 3-5 only 7 7.36 
(1.93) 

2.11 
(0.56) 

30 
(7.34) 

1.75 
(1.02) 

22 
(7.16) 

0.57 
(0.23) 

8 
(2.54) 

0.57 
(0.56) 

9 
(9.06) 

2.36 
(0.90) 

32 
(7.78) 

Program size 
Large center (serving 75 
children or more) 

14 5.63 
(2.88) 

1.67 
(0.81) 

31 
(9.09) 

1.31 
(0.85) 

23 
(5.39) 

0.47 
(0.31) 

8 
(2.62) 

0.73 
(0.61) 

13 
(8.29) 

1.46 
(1.00) 

25 
(7.66) 

Small center 11 5.27 
(2.67) 

1.91 
(1.03) 

36 
(10.41) 

1.11 
(0.70) 

22 
(6.45) 

0.47 
(0.32) 

9 
(3.48) 

0.31 
(0.41) 

7 
(7.04) 

1.46 
(0.89) 

27 
(9.06) 

Profit status 
For-profit 10 3.32 

(2.16) 
1.09 

(0.78) 
32 

(11.60) 
0.76 

(0.47) 
24 
(6.10) 

0.26 
(0.22) 

8 
(3.91) 

0.30 
(0.29) 

11 
(9.27) 

0.91 
(0.80) 

25 
(7.78) 

Not-for-profit 15 6.90 
(2.08) 

2.23 
(0.66) 

33 
(8.77) 

1.53 
(0.80) 

21 
(5.48) 

0.61 
(0.28) 

9 
(2.41) 

0.70 
(0.65) 

10 
(7.94) 

1.83 
(0.85) 

27 
(8.61) 

Embedded in a larger organization or part of a chainb 
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Instructional 
Planning, 

Coordination, and 
Child Assessment 

Workforce 
Development 

Child and Family 
Support 

Center 
Administration 
and Planning 
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Instruction and 
Caregiving 

Number 
of 

centers 

Total cost 
per child 
care hour 

Cost per 
child care 

hour 

% 
Alloca 

tion 

Cost per 
child care 

hour 

% 
Alloca 

tion 

Cost per 
child care 

our 

% 
Alloca 

tion 

Cost per 
child care 

hour 

% 
Alloca 

tion 

Cost per 
child care 

hour 

% 
Alloca 

tion 
Yes 12 6.26 

(2.27) 
2.03 

(0.83) 
33 
(9.79) 

1.49 
(0.82) 

23 
(6.03) 

0.57 
(0.27) 

9 
(2.50) 

0.53 
(0.45) 

9 
(6.45) 

1.64 
(0.95) 

26 
(9.60) 

No 13 4.75 
(3.01) 

1.54 
(0.93) 

33 
(10.17) 

0.98 
(0.67) 

22 
(5.64) 

0.38 
(0.33) 

8 
(3.47) 

0.56 
(0.67) 

12 
(9.71) 

1.29 
(0.92) 

26 
(6.97) 

Funding 
High subsidyc 6 4.56 

(1.83) 
1.64 

(0.84) 
35 
(7.18) 

0.79 
(0.33) 

18 
(3.41) 

0.33 
(0.18) 

7 
(2.45) 

0.54 
(0.51) 

13 
(12.66) 

1.25 
(0.70) 

27 
(9.10) 

Majority Head Start or state 
pre-Kd 

8 8.09 
(1.82) 

2.21 
(0.62) 

28 
(7.08) 

1.98 
(0.78) 

24 
(5.08) 

0.69 
(0.29) 

8 
(2.51) 

0.96 
(0.68) 

12 
(7.61) 

2.26 
(0.96) 

28 
(9.62) 

Majority private tuitione 7 4.19 
(2.73) 

1.70 
(1.22) 

38 
(14.58) 

1.03 
(0.62) 

27 
(6.02) 

0.44 
(0.38) 

10 
(4.38) 

0.15 
(0.12) 

5 
(5.27) 

0.88 
(0.69) 

20 
(5.10) 

Mixed public or mixed 
public/private 

4 3.86 
(2.06) 

1.25 
(0.71) 

32 
(1.29) 

0.70 
(0.29) 

19 
(2.63) 

0.30 
(0.16) 

8 
(0.76) 

0.42 
(0.34) 

10 
(3.69) 

1.19 
(0.61) 

31 
(2.60) 

Source: Data collected for the Assessing Implementation and Cost of High-Quality Early Care and Education (ECE-ICHQ) Project, Phase 2. 
Note: Costs were adjusted to account for state- and metro-level differences in average wages. Figures for subgroups are means. Means are calculated at the center level among 

centers in each group. Figures in parentheses are standard deviations. 
a The high QRIS category includes: Arkansas centers with a rating of 3, Arizona centers with a rating of 4 or 5, Pennsylvania centers with a rating of 4, and all Head Start centers. The 
low QRIS category includes: Arkansas centers with a rating of 1, Arizona centers with a rating of 2 or 3, and Pennsylvania centers with a rating of 2. 
b Part of a larger organization means the center is part of and shares resources with a larger organization, such as a university or social services agency. 
c Includes centers in which 50 percent or more of the children are supported by funding from CCDF and less than 30 percent of children are supported by funding from other federal, 
state, or local government sources.  
d Includes centers in which less than 30 percent of the children are supported with funding from CCDF. 
e Includes centers in which 90 percent or more of the children are supported through private tuition paid by their parents or guardians without any public funding.  
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Exhibit C.1. Measurement across types of data collection: Structural Supports for Instruction and 
Caregiving 
Implementation Time Use Cost 
Ratio and group size 
• Ability to meet age-based group size 

requirements or standards  
• Ability to meet age-based teacher/child 

ratio requirements or standards 
Materials and equipment 
• Availability of equipment to support 

caregiving 
• Availability of materials to support 

instruction 
• Access to outdoor play area  
Staff qualifications 
• Education level with highest proportion of 

lead teachers 
• Proportion of lead teachers who have at 

least 18 hours of ECE coursework 
• Education level of education 

specialists/program directors 
• Proportion of education 

specialists/program directors who have 
at least 18 hours of ECE coursework 

• Proportion of education 
specialists/program directors who are 
certified 

• Education level with highest proportion of 
assistant teachers 

• Proportion of assistant teachers who 
have at least 18 hours of ECE 
coursework 

Ability to meet teacher qualifications and 
retain teachers 
• Ability to meet targeted qualifications for 

lead teachers 
• Factors that influence lead teachers to 

stay at the center 
• Approximate proportion of teacher 

turnover 

• Providing instruction or care. 
Includes one-on-one or group 
interaction with children during play or 
planned activities; leading a lesson; 
helping children during mealtimes; 
naptimes; or transition times, or field 
trips. Include naptimes only if you are 
not also conducting another activity. 

• Percentage of salaries of staff who 
spend time providing instruction or 
care  

• Contracted services (such as 
substitute teachers), classroom 
materials and supplies, equipment 
(such as classroom furniture or 
playground equipment), and other 
direct costs used for providing 
instruction or care (such as costs for 
field trips) 

• Allocations of facilities, equipment, 
and overhead costs 
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Exhibit C.2. Measurement across types of data collection: Instructional Planning, Coordination, 
and Child Assessment 
Implementation Time Use Cost 
Selection, length of use, and training on 
curriculum 
• Criteria for selecting or developing 

infant/toddler curriculum 
• Criteria for selecting or developing 

preschool curriculum 
• Duration of main curriculum used for 

preschoolers 
• Method for training center leadership on 

the curriculum 
• Method for training teaching staff on the 

curriculum 
• Frequency of curriculum training for 

teaching staff 
Planning time for teachers 
• Existence of paid planning time for staff 
• Frequency and duration of paid planning 

time for staff  
Screening and child assessment 
• Type and training of staff who administer 

developmental screening/assessment 
• Duration of main screening/diagnostic 

tool use  
• Duration of use of main measurement 

tool for formative assessment  
• Criteria for selecting formative 

assessment tool  
• Teacher use of information gathered 

through formative assessments to guide 
instruction 

• Process for tracking child’s instructional 
assessments  

• Criteria for selecting summative 
assessment tool 

• Method of training teaching staff on the 
assessment tool(s) 

Parent communication about children’s 
learning 
• Frequency and format with which the 

center provides descriptive information 
formally to parents 

• Frequency and format with which the 
center provides information to parents 
about learning and development of their 
child compared to national norms 

• Length and frequency of parent-teacher 
conferences 

• Curriculum planning and 
development. Includes periodic 
activities related to curriculum review, 
selection, and development, including 
ensuring alignment with standards or 
program requirements. 

• Planning curriculum, activities, 
and lessons. Includes developing or 
reviewing lesson plans and other 
forms of instructional planning; 
preparing and setting up classroom 
materials. 

• Conducting child assessments 
during or outside of classroom 
time. Includes assessments to 
determine whether a child needs 
further developmental assessment 
and/or services, to assess growth and 
development, or to determine 
children's needs and plan instruction; 
time spent coordinating assessments 
and administering, scoring, and 
reviewing results; documenting 
children's progress such as recording 
anecdotes and observations in a log. 

• Periodic child assessments and 
parent conferences. Includes 
preparing for, conducting, and 
reporting periodic assessments of 
children's progress, growth, or 
development; preparing for and 
conducting periodic parent 
conferences to discuss the care, 
activities, and progress of children. 

• Percentage of salaries of staff who 
spend time on: 
− Curriculum planning and 

development 
− Planning curriculum, activities, and 

lessons 
− Conducting child assessments 

during or outside of classroom time  
− Periodic child assessments and 

parent conferences 
• Curriculum and assessment materials  
• Other contracted services, materials 

and supplies, equipment, and other 
direct costs used for instructional 
planning, coordination, and child 
assessment 

• Allocations of facilities, equipment, 
and overhead costs 
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Exhibit C.3. Measurement across types of data collection: Center Administration and Planning 
Implementation Time Use Cost 
Structural and procedural supports 
• Facility improvement needs 
• Certification of center director 
• Turnover in center staff other than 

teaching staff 
• Process for informing teaching staff of 

licensing requirements or standards 
the center must follow 

• Process for monitoring compliance with 
requirements  and standards 

• Facilitators in ability to change policies 
and procedures or make improvements 

Staff engagement in center planning 
and improvement 
• Staff discussion of quality 

assurance/need for quality 
improvement 

• Existence of strategic planning 
activities and level of staff involvement 
in strategic planning efforts 

• Existence of quality improvement 
activities and level of staff involvement 
in quality improvement efforts  

• Existence of program evaluation 
activities and level of staff involvement 
in program evaluation efforts 

Setting and tracking center-level goals 
• Concepts emphasized in center 

mission 
• Types of goals set for the center 
• Frequency of reviewing progress 

toward center goals 
• Use of data in tracking center goals  
• Intentionality in creating action plans to 

achieve goals and communicating 
progress to center staff 

Collaborative center oversight (boards) 
• Existence of board and focus of input 

to center operations 
• Level of board oversight of center 

operations 
• Existence of a parent policy council 

and frequency of their meetings 
• Focus of parent group’s input to center 

operations 
• Center director participation on 

community boards/councils 

• Planning and goal-setting. Includes 
assessing center performance, 
developing written plans, conducting 
center self-assessments of quality, 
pursuing quality improvement grants, 
participating in planning or board 
meetings, and marketing and 
fundraising activities. 

• Ongoing regulatory compliance and 
reporting. Includes daily activities to 
ensure and maintain compliance with 
federal, state, and city agencies or 
programs (for example, monitoring 
child-staff ratios, or completely injury 
report forms); activities related to 
accreditation or participation in Early 
Head Start/Head Start or a state pre-K 
program. Regulations may include 
those related to licensing, subsidy, 
quality rating and improvement 
systems (QRIS), Child and Adult Care 
Food Program (CACFP), and 
Individuals with Disabilities Education 
Act (IDEA). 

• Managing center finances. Includes 
collecting payments, budgeting, 
payroll, accounting, and tracking 
expenditures. 

• Managing and maintaining center 
operations. Includes overseeing staff 
schedules, the work of facilities and 
maintenance staff, working with 
vendors, and organizing space. 

• Periodic regulatory compliance and 
reporting. Includes periodic activities 
to prepare for and complete annual 
monitoring requirements of federal, 
state, city agencies or programs; 
activities related to accreditation or 
participation in Early Head Start/Head 
Start or a state pre-K program. 
Regulations may include those related 
to licensing, subsidy, quality rating and 
improvement systems (QRIS), Child 
and Adult Care Food Program 
(CACFP), and Individuals with 
Disabilities Education Act (IDEA). 

• Percentage of salaries of staff who 
spend time on: 
− Planning and goal-setting  
− Ongoing regulatory compliance and 

reporting 
− Managing center finances  
− Managing and maintaining center 

operations  
− Periodic regulatory compliance and 

reporting 
• Contracted services (such as legal, 

technology, and program evaluation 
services), materials and supplies (such 
as office and janitorial supplies), 
equipment (such as office furniture), 
and other direct costs used for center 
administration or planning (such as 
licensing fees, insurance, and taxes) 

• Allocations of facilities, equipment, and 
overhead costs 
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Exhibit C.4. Measurement across types of data collection: Workforce Development 
Implementation Time Use Cost 
Interviewing and evaluating teaching 
staff 
• Involvement of teaching staff in 

interview processes for teacher 
candidates 

• Interview activities for lead teacher 
candidates 

• Typical individual performance goals 
set for teaching staff 

• Process for determining individual 
performance goals for teaching staff 

• Center processes for monitoring and 
evaluating performance of teaching 
staff 

• Individual(s) that provide input into 
teaching staff performance 

Setting priorities for and assessing 
training and professional development 
for teaching staff 
• Process for determining training and 

professional development priorities for 
teaching staff 

• Center’s priorities for training and 
professional development of teaching 
staff 

• Staff level of formal involvement in 
determining individual training and 
professional development needs 

• Formality of the process for 
determining if training meets center 
goals and staff needs 

• Type of activities used to assess 
knowledge acquisition or skill 
development following training 

Supports for training and professional 
development of teaching staff 
• Amount of training and professional 

development days provided by the 
center 

• Center provides financial or other 
assistance for teachers to support 
external training or education 

• Formality of supplemental assistance 
for teachers to support external training 
or education 

• Center’s approach to compensating 
staff for time spent attending external 
training 

• Center’s approach to providing 
classroom coverage when teaching 
staff attend training 

• Staff supervision, coaching, or 
mentoring. Includes scheduled or 
unscheduled consultation with a 
supervisor or supervisees and 
providing or receiving coaching or 
mentoring either one-on-one or in 
groups; time spent conducting or 
discussing classroom observations; 
time spent providing coaching, 
mentoring, or technical assistance 
(TA) to other center staff. 

• Recruiting and hiring teaching staff. 
Includes preparing job listings, 
reviewing applications, screening, and 
interviewing. 

• Evaluating staff performance. 
Includes time spent preparing for and 
participating in periodic reviews to 
evaluate performance or set goals for 
the coming year, including developing 
or reviewing training or professional 
development plans. 

• Training and professional 
development activities. Includes time 
spent preparing, conducting, or 
participating (in-person or online) in 
training or professional development 
activities that occur during scheduled 
work hours, including planned 
professional development days. 
Excludes time spent pursuing a 
degree or credential outside of work 
hours. 

• Periodic coaching, mentoring, or 
technical assistance. Includes time 
spent receiving targeted or periodic 
coaching, mentoring, or TA that occurs 
irregularly and is not part of ongoing 
supervision or program support 
activities within the center; time spent 
providing coaching, mentoring, or TA 
to other center staff. 

• Hours spent taking classes. Includes 
credit hours in the past 12 months. 
Excludes time spent fulfilling 
coursework such as doing homework. 

• Percentage of salaries of staff who 
spend time on: 
− Staff supervision, coaching, or 

mentoring 
− Recruiting and hiring teaching staff 
− Evaluating staff performance 
− Training and professional 

development activities  
− Periodic coaching, mentoring, or 

technical assistance 
− Hours spent taking classes 

• Contracted services (such as trainers 
or coaches), materials and supplies 
(such as supplies for staff training), 
equipment, and other direct costs used 
for workforce development (such as 
tuition reimbursement or travel 
expenses for professional 
development) 

• Allocations of facilities, equipment, and 
overhead costs 
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Implementation Time Use Cost 
Classroom observations and coaching to 
support teaching staff 
• Goals of classroom observations 
• Extent to which teaching staff visit other 

classrooms to observe practice and where 
• Activities following teachers’ observations 

of other classrooms 
• Occurrence of individualized coaching for 

teaching staff 
• Activities involved in individualized 

coaching 
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Exhibit C.5. Measurement across types of data collection: Child and Family Support 
Implementation Time Use Cost 
Total services (in center or referral) 
• Number of services for which the 

center provides access 
• Count of categories of services for 

which the center provides access 
Service provision (in center) 
• Count of all services explicitly provided 

by the center with a cost 
• Count of all services provided in the 

center but by another entity and at no 
cost 

• Count of all categories of services 
provided in the center (cost or no cost) 

Process for deciding on and tracking 
service receipt 
• Process for deciding if therapeutic 

services are needed 
• Process for deciding if counseling 

services are needed 
• Collaboration in deciding if health 

services are needed (who decides) 
• Collaboration in deciding if counseling 

services are needed (who decides) 
• Collaboration in deciding if social 

services are needed (who decides) 
• Collaboration in deciding if adult or 

parent education or services are 
needed (who decides) 

• Frequency of tracking therapeutic 
service receipt  

• Frequency of tracking therapeutic 
service receipt 

• Frequency of tracking social service 
receipt  

• Method for tracking health service 
receipt  

• Method for tracking therapeutic service 
receipt 

• Method for tracking counseling service 
receipt  

• Method for tracking adult or parent 
education or services receipt 

• Planning and conducting family 
engagement or family support 
activities. Includes events for currently 
enrolled families (such as back-to-
school nights or class performances), 
planning or providing parent education 
or other family support services, and 
conducting home visits. 

• Percentage of salaries of staff who 
spend time planning and conducting 
family engagement or family support 
activities 

• Contracted services (such as health 
and medical services), materials and 
supplies (such as health and hygiene 
items provided to families), equipment 
(such as health care equipment or 
vehicles needed to provide family 
support services), and other direct 
costs used for child and family support 
(such as parent/caregiver programs 
and trainings) 

• Allocations of facilities, equipment, and 
overhead costs 

 



 

 

APPENDIX D 

Distribution of Implementation Scores and  
Cost per Child Care Hour by Key Function 
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Exhibit D.1. Distribution of implementation scores and cost per child care hour for the Structural 
Supports for Instruction and Caregiving function, by quality level 

Source: Data collected for the Assessing Implementation and Cost of High Quality Early Care and Education (ECE-
ICHQ) Project, Phase 2.  

Note: Each dot represents one of the 25 centers in Phase 2 for which we have cost measures. We categorized 
centers into high and low QRIS ratings based on the requirements for the different levels in each state in 
the multi-case study. 
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Exhibit D.2. Distribution of implementation scores and cost per child care hour for the 
Instructional Planning, Coordination, and Child Assessment function, by quality level 

Source: Data collected for the Assessing Implementation and Cost of High Quality Early Care and Education (ECE-
ICHQ) Project, Phase 2.  

Note: Each dot represents one of the 25 centers in Phase 2 for which we have cost measures. We categorized 
centers into high and low QRIS ratings based on the requirements for the different levels in each state in 
the multi-case study. 
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Exhibit D.3. Distribution of implementation scores and total cost per child care hour for the 
Workforce Development function, by quality level 

Source: Data collected for the Assessing Implementation and Cost of High Quality Early Care and Education (ECE-
ICHQ) Project, Phase 2. 

Note: Each dot represents one of the 25 centers in Phase 2 for which we have cost measures. We categorized 
centers into high and low QRIS ratings based on the requirements for the different levels in each state in 
the multi-case study. 
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Exhibit D.4. Distribution of implementation scores and total cost per child care hour for the Child 
and Family Support function, by quality level 

Source: Data collected for the Assessing Implementation and Cost of High Quality Early Care and Education (ECE-
ICHQ) Project, Phase 2.  

Note: Each dot represents one of the 25 centers in Phase 2 for which we have cost measures. We categorized 
centers into high and low QRIS ratings based on the requirements for the different levels in each state in 
the multi-case study. 
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		52				Pages->36		Section B: PDFs containing Color		B1. Color alone		Passed		Page 37 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		53				Pages->37		Section B: PDFs containing Color		B1. Color alone		Passed		Page 38 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		54				Pages->38		Section B: PDFs containing Color		B1. Color alone		Passed		Page 39 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		55				Pages->39		Section B: PDFs containing Color		B1. Color alone		Passed		Page 40 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		56				Pages->40		Section B: PDFs containing Color		B1. Color alone		Passed		Page 41 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		57				Pages->41		Section B: PDFs containing Color		B1. Color alone		Passed		Page 42 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		58				Pages->42		Section B: PDFs containing Color		B1. Color alone		Passed		Page 43 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		59				Pages->43		Section B: PDFs containing Color		B1. Color alone		Passed		Page 44 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		60				Pages->44		Section B: PDFs containing Color		B1. Color alone		Passed		Page 45 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		61				Pages->45		Section B: PDFs containing Color		B1. Color alone		Passed		Page 46 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		62				Pages->46		Section B: PDFs containing Color		B1. Color alone		Passed		Page 47 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		63				Pages->47		Section B: PDFs containing Color		B1. Color alone		Passed		Page 48 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		64				Pages->48		Section B: PDFs containing Color		B1. Color alone		Passed		Page 49 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		65				Pages->49		Section B: PDFs containing Color		B1. Color alone		Passed		Page 50 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		66				Pages->50		Section B: PDFs containing Color		B1. Color alone		Passed		Page 51 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		67				Pages->51		Section B: PDFs containing Color		B1. Color alone		Passed		Page 52 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		68				Pages->52		Section B: PDFs containing Color		B1. Color alone		Passed		Page 53 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		69				Pages->53		Section B: PDFs containing Color		B1. Color alone		Passed		Page 54 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		70				Pages->54		Section B: PDFs containing Color		B1. Color alone		Passed		Page 55 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		71				Pages->55		Section B: PDFs containing Color		B1. Color alone		Passed		Page 56 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		72				Pages->56		Section B: PDFs containing Color		B1. Color alone		Passed		Page 57 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		73				Pages->57		Section B: PDFs containing Color		B1. Color alone		Passed		Page 58 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		74				Pages->58		Section B: PDFs containing Color		B1. Color alone		Passed		Page 59 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		75				Pages->59		Section B: PDFs containing Color		B1. Color alone		Passed		Page 60 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		76				Pages->60		Section B: PDFs containing Color		B1. Color alone		Passed		Page 61 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		77				Pages->61		Section B: PDFs containing Color		B1. Color alone		Passed		Page 62 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		78				Pages->62		Section B: PDFs containing Color		B1. Color alone		Passed		Page 63 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		79				Pages->63		Section B: PDFs containing Color		B1. Color alone		Passed		Page 64 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		80				Pages->64		Section B: PDFs containing Color		B1. Color alone		Passed		Page 65 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		81				Pages->65		Section B: PDFs containing Color		B1. Color alone		Passed		Page 66 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		82				Pages->66		Section B: PDFs containing Color		B1. Color alone		Passed		Page 67 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		83				Pages->67		Section B: PDFs containing Color		B1. Color alone		Passed		Page 68 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		84				Pages->68		Section B: PDFs containing Color		B1. Color alone		Passed		Page 69 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		85				Pages->69		Section B: PDFs containing Color		B1. Color alone		Passed		Page 70 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		86				Pages->70		Section B: PDFs containing Color		B1. Color alone		Passed		Page 71 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		87				Pages->71		Section B: PDFs containing Color		B1. Color alone		Passed		Page 72 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		88				Pages->72		Section B: PDFs containing Color		B1. Color alone		Passed		Page 73 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		89				Pages->73		Section B: PDFs containing Color		B1. Color alone		Passed		Page 74 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		90				Pages->74		Section B: PDFs containing Color		B1. Color alone		Passed		Page 75 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		91				Pages->75		Section B: PDFs containing Color		B1. Color alone		Passed		Page 76 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		92				Pages->76		Section B: PDFs containing Color		B1. Color alone		Passed		Page 77 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		93				Pages->77		Section B: PDFs containing Color		B1. Color alone		Passed		Page 78 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		94				Pages->78		Section B: PDFs containing Color		B1. Color alone		Passed		Page 79 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		95				Pages->79		Section B: PDFs containing Color		B1. Color alone		Passed		Page 80 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		96				Pages->80		Section B: PDFs containing Color		B1. Color alone		Passed		Page 81 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		97				Pages->81		Section B: PDFs containing Color		B1. Color alone		Passed		Page 82 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		98				Pages->82		Section B: PDFs containing Color		B1. Color alone		Passed		Page 83 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		99				Pages->83		Section B: PDFs containing Color		B1. Color alone		Passed		Page 84 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		100				Pages->84		Section B: PDFs containing Color		B1. Color alone		Passed		Page 85 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		101				Pages->85		Section B: PDFs containing Color		B1. Color alone		Passed		Page 86 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		102				Pages->86		Section B: PDFs containing Color		B1. Color alone		Passed		Page 87 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		103				Pages->87		Section B: PDFs containing Color		B1. Color alone		Passed		Page 88 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		104				Pages->88		Section B: PDFs containing Color		B1. Color alone		Passed		Page 89 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		105				Pages->89		Section B: PDFs containing Color		B1. Color alone		Passed		Page 90 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		106				Pages->90		Section B: PDFs containing Color		B1. Color alone		Passed		Page 91 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		107				Pages->91		Section B: PDFs containing Color		B1. Color alone		Passed		Page 92 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		108				Pages->92		Section B: PDFs containing Color		B1. Color alone		Passed		Page 93 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		109				Pages->93		Section B: PDFs containing Color		B1. Color alone		Passed		Page 94 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		110				Pages->94		Section B: PDFs containing Color		B1. Color alone		Passed		Page 95 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		111				Pages->95		Section B: PDFs containing Color		B1. Color alone		Passed		Page 96 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		112				Pages->96		Section B: PDFs containing Color		B1. Color alone		Passed		Page 97 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		113				Pages->97		Section B: PDFs containing Color		B1. Color alone		Passed		Page 98 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		114				Pages->98		Section B: PDFs containing Color		B1. Color alone		Passed		Page 99 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		115				Pages->99		Section B: PDFs containing Color		B1. Color alone		Passed		Page 100 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		116				Pages->100		Section B: PDFs containing Color		B1. Color alone		Passed		Page 101 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		117				Pages->101		Section B: PDFs containing Color		B1. Color alone		Passed		Page 102 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		118				Pages->102		Section B: PDFs containing Color		B1. Color alone		Passed		Page 103 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		119				Pages->103		Section B: PDFs containing Color		B1. Color alone		Passed		Page 104 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		120				Pages->104		Section B: PDFs containing Color		B1. Color alone		Passed		Page 105 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		121				Pages->105		Section B: PDFs containing Color		B1. Color alone		Passed		Page 106 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		122				Pages->106		Section B: PDFs containing Color		B1. Color alone		Passed		Page 107 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		123				Pages->107		Section B: PDFs containing Color		B1. Color alone		Passed		Page 108 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		124				Pages->108		Section B: PDFs containing Color		B1. Color alone		Passed		Page 109 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		125				Pages->109		Section B: PDFs containing Color		B1. Color alone		Passed		Page 110 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		126				Pages->110		Section B: PDFs containing Color		B1. Color alone		Passed		Page 111 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		127				Pages->111		Section B: PDFs containing Color		B1. Color alone		Passed		Page 112 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		128				Pages->112		Section B: PDFs containing Color		B1. Color alone		Passed		Page 113 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		129				Pages->113		Section B: PDFs containing Color		B1. Color alone		Passed		Page 114 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		130				Pages->114		Section B: PDFs containing Color		B1. Color alone		Passed		Page 115 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		131				Pages->115		Section B: PDFs containing Color		B1. Color alone		Passed		Page 116 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		132				Pages->116		Section B: PDFs containing Color		B1. Color alone		Passed		Page 117 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		133				Pages->117		Section B: PDFs containing Color		B1. Color alone		Passed		Page 118 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		134				Pages->118		Section B: PDFs containing Color		B1. Color alone		Passed		Page 119 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		135				Pages->119		Section B: PDFs containing Color		B1. Color alone		Passed		Page 120 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		136				Pages->120		Section B: PDFs containing Color		B1. Color alone		Passed		Page 121 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		137				Pages->121		Section B: PDFs containing Color		B1. Color alone		Passed		Page 122 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		138				Pages->122		Section B: PDFs containing Color		B1. Color alone		Passed		Page 123 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		139				Pages->123		Section B: PDFs containing Color		B1. Color alone		Passed		Page 124 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		140				Pages->124		Section B: PDFs containing Color		B1. Color alone		Passed		Page 125 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		141				Pages->125		Section B: PDFs containing Color		B1. Color alone		Passed		Page 126 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		142				Pages->126		Section B: PDFs containing Color		B1. Color alone		Passed		Page 127 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		143				Pages->127		Section B: PDFs containing Color		B1. Color alone		Passed		Page 128 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		144				Pages->128		Section B: PDFs containing Color		B1. Color alone		Passed		Page 129 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		145				Pages->129		Section B: PDFs containing Color		B1. Color alone		Passed		Page 130 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		146				Pages->130		Section B: PDFs containing Color		B1. Color alone		Passed		Page 131 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		147				Pages->131		Section B: PDFs containing Color		B1. Color alone		Passed		Page 132 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		148				Pages->132		Section B: PDFs containing Color		B1. Color alone		Passed		Page 133 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		149				Pages->133		Section B: PDFs containing Color		B1. Color alone		Passed		Page 134 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		150				Pages->134		Section B: PDFs containing Color		B1. Color alone		Passed		Page 135 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		151				Pages->135		Section B: PDFs containing Color		B1. Color alone		Passed		Page 136 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		152				Pages->136		Section B: PDFs containing Color		B1. Color alone		Passed		Page 137 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		153				Pages->137		Section B: PDFs containing Color		B1. Color alone		Passed		Page 138 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		154				Pages->138		Section B: PDFs containing Color		B1. Color alone		Passed		Page 139 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		155				Pages->139		Section B: PDFs containing Color		B1. Color alone		Passed		Page 140 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		156				Doc		Section B: PDFs containing Color		B2. Color contrast		Passed		Does all text (with the exception of logos) have a contrast ratio of 4.5:1 or greater no matter the size?		Verification result set by user.

		157						Section C: PDFs containing Links		C1. Tagged links		Passed		All link annotations are placed along with their textual description in a Link tag.		

		158		3,5,6,7,8,9,28,37,40,47,48,49,57,66,71,83,95,96,97,101,102,103		Tags->0->2->26->1->1,Tags->0->2->27->0->1,Tags->0->2->29->1->1,Tags->0->2->32->0->1,Tags->0->2->34->1->1,Tags->0->2->36->1->1,Tags->0->3->1->0->0->0->1,Tags->0->3->1->0->1->0->0->0->1,Tags->0->3->1->0->1->1->0->0->1,Tags->0->3->1->0->1->2->0->0->1,Tags->0->3->1->0->1->3->0->0->1,Tags->0->3->1->0->1->4->0->0->1,Tags->0->3->1->1->0->0->1,Tags->0->3->1->1->1->0->0->0->1,Tags->0->3->1->1->1->1->0->0->1,Tags->0->3->1->1->1->2->0->0->1,Tags->0->3->1->2->0->0->1,Tags->0->3->1->2->1->0->0->0->1,Tags->0->3->1->2->1->1->0->0->1,Tags->0->3->1->2->1->2->0->0->1,Tags->0->3->1->3->0->0->1,Tags->0->3->1->3->1->0->0->0->1,Tags->0->3->1->3->1->1->0->0->1,Tags->0->3->1->3->1->2->0->0->1,Tags->0->3->1->3->1->3->0->0->1,Tags->0->3->1->4->0->0->1,Tags->0->3->1->4->1->0->0->0->1,Tags->0->3->1->4->1->1->0->0->1,Tags->0->3->1->4->1->2->0->0->1,Tags->0->3->1->4->1->3->0->0->1,Tags->0->3->1->5->0->0->1,Tags->0->3->1->5->1->0->0->0->1,Tags->0->3->1->5->1->1->0->0->1,Tags->0->3->1->5->1->2->0->0->1,Tags->0->3->1->5->1->3->0->0->1,Tags->0->3->1->5->1->4->0->0->1,Tags->0->3->1->6->0->0->1,Tags->0->3->1->6->1->0->0->0->1,Tags->0->3->1->6->1->1->0->0->1,Tags->0->3->1->6->1->2->0->0->1,Tags->0->3->1->7->0->0->1,Tags->0->3->1->7->1->0->0->0->1,Tags->0->3->1->7->1->1->0->0->1,Tags->0->3->1->7->1->2->0->0->1,Tags->0->3->1->7->1->3->0->0->1,Tags->0->3->1->8->0->0->1,Tags->0->3->1->9->0->0->1,Tags->0->3->1->10->0->0->1,Tags->0->3->1->11->0->0->1,Tags->0->3->1->12->0->0->1,Tags->0->3->1->12->0->0->2,Tags->0->3->3->0->0->0->1,Tags->0->3->3->1->0->0->1,Tags->0->3->3->2->0->0->1,Tags->0->3->3->3->0->0->1,Tags->0->3->3->4->0->0->1,Tags->0->3->3->5->0->0->1,Tags->0->3->3->6->0->0->1,Tags->0->3->3->7->0->0->1,Tags->0->3->3->8->0->0->1,Tags->0->3->3->9->0->0->1,Tags->0->3->3->10->0->0->1,Tags->0->3->3->11->0->0->1,Tags->0->3->3->12->0->0->1,Tags->0->3->3->13->0->0->1,Tags->0->3->3->14->0->0->1,Tags->0->3->3->15->0->0->1,Tags->0->3->3->16->0->0->1,Tags->0->3->3->17->0->0->1,Tags->0->3->3->18->0->0->1,Tags->0->3->3->19->0->0->1,Tags->0->3->3->20->0->0->1,Tags->0->3->3->20->0->0->2,Tags->0->3->3->21->0->0->1,Tags->0->3->3->21->0->0->2,Tags->0->3->3->22->0->0->1,Tags->0->3->3->22->0->0->2,Tags->0->3->3->23->0->0->1,Tags->0->3->3->24->0->0->1,Tags->0->3->3->25->0->0->1,Tags->0->3->3->26->0->0->1,Tags->0->3->3->27->0->0->1,Tags->0->3->3->28->0->0->1,Tags->0->3->3->29->0->0->1,Tags->0->3->3->30->0->0->1,Tags->0->3->3->30->0->0->2,Tags->0->3->3->31->0->0->1,Tags->0->3->3->32->0->0->1,Tags->0->3->3->33->0->0->1,Tags->0->3->3->34->0->0->1,Tags->0->3->3->35->0->0->1,Tags->0->3->3->36->0->0->1,Tags->0->3->3->37->0->0->1,Tags->0->3->3->38->0->0->1,Tags->0->3->3->39->0->0->1,Tags->0->3->3->40->0->0->1,Tags->0->3->3->41->0->0->1,Tags->0->3->3->42->0->0->1,Tags->0->3->3->42->0->0->2,Tags->0->3->3->43->0->0->1,Tags->0->3->3->43->0->0->2,Tags->0->3->3->44->0->0->1,Tags->0->3->3->44->0->0->2,Tags->0->3->3->45->0->0->1,Tags->0->3->3->45->0->0->2,Tags->0->3->3->46->0->0->1,Tags->0->3->3->46->0->0->2,Tags->0->3->3->47->0->0->1,Tags->0->3->3->48->0->0->1,Tags->0->3->3->49->0->0->1,Tags->0->3->3->50->0->0->1,Tags->0->3->3->51->0->0->1,Tags->0->3->3->52->0->0->1,Tags->0->3->3->53->0->0->1,Tags->0->3->3->54->0->0->1,Tags->0->3->3->55->0->0->1,Tags->0->3->3->56->0->0->1,Tags->0->3->3->57->0->0->1,Tags->0->3->3->58->0->0->1,Tags->0->3->3->58->0->0->2,Tags->0->3->3->59->0->0->1,Tags->0->3->3->59->0->0->2,Tags->0->3->3->60->0->0->1,Tags->0->3->3->60->0->0->2,Tags->0->3->3->61->0->0->1,Tags->0->3->3->62->0->0->1,Tags->0->3->3->63->0->0->1,Tags->0->3->3->64->0->0->1,Tags->0->3->3->64->0->0->2,Tags->0->3->3->65->0->0->1,Tags->0->3->3->65->0->0->2,Tags->0->3->3->66->0->0->1,Tags->0->3->3->66->0->0->2,Tags->0->3->3->67->0->0->1,Tags->0->3->3->67->0->0->2,Tags->0->6->16->1->0->1,Tags->0->7->77->1->0->1,Tags->0->7->80->1->1,Tags->0->7->107->1->0->1,Tags->0->8->25->1->0->1,Tags->0->8->35->1->0->1,Tags->0->8->40->1->0->1,Tags->0->8->40->4->0->1,Tags->0->8->72->1->0->1,Tags->0->9->31->1->0->1,Tags->0->9->69->1->0->1,Tags->0->10->39->1->0->1,Tags->0->12->1->1->1,Tags->0->12->10->1->1,Tags->0->12->12->1->1,Tags->0->12->15->1->1,Tags->0->12->18->1->1,Tags->0->12->20->1->1,Tags->0->12->29->1->1,Tags->0->12->30->1->1,Tags->0->12->30->1->2,Tags->0->12->34->1->1,Tags->0->12->34->1->2,Tags->0->12->38->1->1,Tags->0->12->42->1->1->1,Tags->0->12->43->1->1,Tags->0->13->5->1->0->1,Tags->0->13->7->1->0->1,Tags->0->13->9->1->0->1,Tags->0->13->13->1->0->1,Tags->0->13->13->4->0->1,Tags->0->13->19->1->0->1,Tags->0->13->20->1->0->1		Section C: PDFs containing Links		C2. Distinguishable Links		Passed				Verification result set by user.

		159		3		Tags->0->2->26->1		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of " http://www.acf.hhs.gov/programs/opre/index.html " is appropriate for the highlighted element.		Verification result set by user.

		160		3,5,6,7,8,9,28,37,40,47,48,49,57,66,71,83,95,96,97,101,102,103		Tags->0->2->26->1->1,Tags->0->2->27->0->1,Tags->0->2->29->1->1,Tags->0->2->32->0->1,Tags->0->2->34->1->1,Tags->0->2->36->1->1,Tags->0->3->1->0->0->0->1,Tags->0->3->1->0->1->0->0->0->1,Tags->0->3->1->0->1->1->0->0->1,Tags->0->3->1->0->1->2->0->0->1,Tags->0->3->1->0->1->3->0->0->1,Tags->0->3->1->0->1->4->0->0->1,Tags->0->3->1->1->0->0->1,Tags->0->3->1->1->1->0->0->0->1,Tags->0->3->1->1->1->1->0->0->1,Tags->0->3->1->1->1->2->0->0->1,Tags->0->3->1->2->0->0->1,Tags->0->3->1->2->1->0->0->0->1,Tags->0->3->1->2->1->1->0->0->1,Tags->0->3->1->2->1->2->0->0->1,Tags->0->3->1->3->0->0->1,Tags->0->3->1->3->1->0->0->0->1,Tags->0->3->1->3->1->1->0->0->1,Tags->0->3->1->3->1->2->0->0->1,Tags->0->3->1->3->1->3->0->0->1,Tags->0->3->1->4->0->0->1,Tags->0->3->1->4->1->0->0->0->1,Tags->0->3->1->4->1->1->0->0->1,Tags->0->3->1->4->1->2->0->0->1,Tags->0->3->1->4->1->3->0->0->1,Tags->0->3->1->5->0->0->1,Tags->0->3->1->5->1->0->0->0->1,Tags->0->3->1->5->1->1->0->0->1,Tags->0->3->1->5->1->2->0->0->1,Tags->0->3->1->5->1->3->0->0->1,Tags->0->3->1->5->1->4->0->0->1,Tags->0->3->1->6->0->0->1,Tags->0->3->1->6->1->0->0->0->1,Tags->0->3->1->6->1->1->0->0->1,Tags->0->3->1->6->1->2->0->0->1,Tags->0->3->1->7->0->0->1,Tags->0->3->1->7->1->0->0->0->1,Tags->0->3->1->7->1->1->0->0->1,Tags->0->3->1->7->1->2->0->0->1,Tags->0->3->1->7->1->3->0->0->1,Tags->0->3->1->8->0->0->1,Tags->0->3->1->9->0->0->1,Tags->0->3->1->10->0->0->1,Tags->0->3->1->11->0->0->1,Tags->0->3->1->12->0->0->1,Tags->0->3->1->12->0->0->2,Tags->0->3->3->0->0->0->1,Tags->0->3->3->1->0->0->1,Tags->0->3->3->2->0->0->1,Tags->0->3->3->3->0->0->1,Tags->0->3->3->4->0->0->1,Tags->0->3->3->5->0->0->1,Tags->0->3->3->6->0->0->1,Tags->0->3->3->7->0->0->1,Tags->0->3->3->8->0->0->1,Tags->0->3->3->9->0->0->1,Tags->0->3->3->10->0->0->1,Tags->0->3->3->11->0->0->1,Tags->0->3->3->12->0->0->1,Tags->0->3->3->13->0->0->1,Tags->0->3->3->14->0->0->1,Tags->0->3->3->15->0->0->1,Tags->0->3->3->16->0->0->1,Tags->0->3->3->17->0->0->1,Tags->0->3->3->18->0->0->1,Tags->0->3->3->19->0->0->1,Tags->0->3->3->20->0->0->1,Tags->0->3->3->20->0->0->2,Tags->0->3->3->21->0->0->1,Tags->0->3->3->21->0->0->2,Tags->0->3->3->22->0->0->1,Tags->0->3->3->22->0->0->2,Tags->0->3->3->23->0->0->1,Tags->0->3->3->24->0->0->1,Tags->0->3->3->25->0->0->1,Tags->0->3->3->26->0->0->1,Tags->0->3->3->27->0->0->1,Tags->0->3->3->28->0->0->1,Tags->0->3->3->29->0->0->1,Tags->0->3->3->30->0->0->1,Tags->0->3->3->30->0->0->2,Tags->0->3->3->31->0->0->1,Tags->0->3->3->32->0->0->1,Tags->0->3->3->33->0->0->1,Tags->0->3->3->34->0->0->1,Tags->0->3->3->35->0->0->1,Tags->0->3->3->36->0->0->1,Tags->0->3->3->37->0->0->1,Tags->0->3->3->38->0->0->1,Tags->0->3->3->39->0->0->1,Tags->0->3->3->40->0->0->1,Tags->0->3->3->41->0->0->1,Tags->0->3->3->42->0->0->1,Tags->0->3->3->42->0->0->2,Tags->0->3->3->43->0->0->1,Tags->0->3->3->43->0->0->2,Tags->0->3->3->44->0->0->1,Tags->0->3->3->44->0->0->2,Tags->0->3->3->45->0->0->1,Tags->0->3->3->45->0->0->2,Tags->0->3->3->46->0->0->1,Tags->0->3->3->46->0->0->2,Tags->0->3->3->47->0->0->1,Tags->0->3->3->48->0->0->1,Tags->0->3->3->49->0->0->1,Tags->0->3->3->50->0->0->1,Tags->0->3->3->51->0->0->1,Tags->0->3->3->52->0->0->1,Tags->0->3->3->53->0->0->1,Tags->0->3->3->54->0->0->1,Tags->0->3->3->55->0->0->1,Tags->0->3->3->56->0->0->1,Tags->0->3->3->57->0->0->1,Tags->0->3->3->58->0->0->1,Tags->0->3->3->58->0->0->2,Tags->0->3->3->59->0->0->1,Tags->0->3->3->59->0->0->2,Tags->0->3->3->60->0->0->1,Tags->0->3->3->60->0->0->2,Tags->0->3->3->61->0->0->1,Tags->0->3->3->62->0->0->1,Tags->0->3->3->63->0->0->1,Tags->0->3->3->64->0->0->1,Tags->0->3->3->64->0->0->2,Tags->0->3->3->65->0->0->1,Tags->0->3->3->65->0->0->2,Tags->0->3->3->66->0->0->1,Tags->0->3->3->66->0->0->2,Tags->0->3->3->67->0->0->1,Tags->0->3->3->67->0->0->2,Tags->0->6->16->1->0->1,Tags->0->7->77->1->0->1,Tags->0->7->80->1->1,Tags->0->7->107->1->0->1,Tags->0->8->25->1->0->1,Tags->0->8->35->1->0->1,Tags->0->8->40->1->0->1,Tags->0->8->40->4->0->1,Tags->0->8->72->1->0->1,Tags->0->9->31->1->0->1,Tags->0->9->69->1->0->1,Tags->0->10->39->1->0->1,Tags->0->12->1->1->1,Tags->0->12->10->1->1,Tags->0->12->12->1->1,Tags->0->12->15->1->1,Tags->0->12->18->1->1,Tags->0->12->20->1->1,Tags->0->12->29->1->1,Tags->0->12->30->1->1,Tags->0->12->30->1->2,Tags->0->12->34->1->1,Tags->0->12->34->1->2,Tags->0->12->38->1->1,Tags->0->12->42->1->1->1,Tags->0->12->43->1->1,Tags->0->13->5->1->0->1,Tags->0->13->7->1->0->1,Tags->0->13->9->1->0->1,Tags->0->13->13->1->0->1,Tags->0->13->13->4->0->1,Tags->0->13->19->1->0->1,Tags->0->13->20->1->0->1		Section C: PDFs containing Links		C3. Understandable Links		Passed				Verification result set by user.

		161		3		Tags->0->2->27->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of " Sign-up for the OPRE Newsletter " is appropriate for the highlighted element.		Verification result set by user.

		162		3		Tags->0->2->29->1		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "OPRE Twitter account." is appropriate for the highlighted element.		Verification result set by user.

		163		3		Tags->0->2->32->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "OPRE Facebook page." is appropriate for the highlighted element.		Verification result set by user.

		164		3		Tags->0->2->34->1		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "OPRE Instagram account." is appropriate for the highlighted element.		Verification result set by user.

		165		3		Tags->0->2->36->1		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "OPRE LinkedIn account." is appropriate for the highlighted element.		Verification result set by user.

		166		5		Tags->0->3->1->0->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "Executive Summary                                                                                                                                        xi" is appropriate for the highlighted element.		Verification result set by user.

		167		5		Tags->0->3->1->0->1->0->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "A. Introduction                                                                                                                                      xi" is appropriate for the highlighted element.		Verification result set by user.

		168		5		Tags->0->3->1->0->1->1->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "B. Purpose and primary research questions                                                                                        xi" is appropriate for the highlighted element.		Verification result set by user.

		169		5		Tags->0->3->1->0->1->2->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "C  Key findings and highlights                                                                                                             xii" is appropriate for the highlighted element.		Verification result set by user.

		170		5		Tags->0->3->1->0->1->3->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "D  Methods                                                                                                                                         xiv" is appropriate for the highlighted element.		Verification result set by user.

		171		5		Tags->0->3->1->0->1->4->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "E. Implications for next steps                                                                                                             xvi" is appropriate for the highlighted element.		Verification result set by user.

		172		5		Tags->0->3->1->1->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "I  Introduction " is appropriate for the highlighted element.		Verification result set by user.

		173		5		Tags->0->3->1->1->1->0->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "A. What ECE ICHQ measures " is appropriate for the highlighted element.		Verification result set by user.

		174		5		Tags->0->3->1->1->1->1->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "B. Project overview " is appropriate for the highlighted element.		Verification result set by user.

		175		5		Tags->0->3->1->1->1->2->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "C  Road map of the report" is appropriate for the highlighted element.		Verification result set by user.

		176		5		Tags->0->3->1->2->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "II  ECE ICHQ Conceptual Framework " is appropriate for the highlighted element.		Verification result set by user.

		177		5		Tags->0->3->1->2->1->0->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "A. Overview of the conceptual framework " is appropriate for the highlighted element.		Verification result set by user.

		178		5		Tags->0->3->1->2->1->1->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "B. The conceptual framework as a guide for data collection and measures development                 8" is appropriate for the highlighted element.		Verification result set by user.

		179		5		Tags->0->3->1->2->1->2->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "C  Revisions to the conceptual framework to reflect the ECE ICHQ measures                                10" is appropriate for the highlighted element.		Verification result set by user.

		180		5		Tags->0->3->1->3->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "III  Methodology of the Multi Case Study                                                                                                   11" is appropriate for the highlighted element.		Verification result set by user.

		181		5		Tags->0->3->1->3->1->0->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "A. Approach to the multi case study                                                                                                  11" is appropriate for the highlighted element.		Verification result set by user.

		182		5		Tags->0->3->1->3->1->1->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "B. Developing data collection tools and methods                                                                              13" is appropriate for the highlighted element.		Verification result set by user.

		183		5		Tags->0->3->1->3->1->2->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "C  Refining data collection tools and methods                                                                                   17" is appropriate for the highlighted element.		Verification result set by user.

		184		5		Tags->0->3->1->3->1->3->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "D  Testing tools and measures in Phase 2                                                                                        18" is appropriate for the highlighted element.		Verification result set by user.

		185		5		Tags->0->3->1->4->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "IV. Developing Implementation Measures                                                                                                  27" is appropriate for the highlighted element.		Verification result set by user.

		186		5		Tags->0->3->1->4->1->0->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "A. Defining implementation measures                                                                                               27" is appropriate for the highlighted element.		Verification result set by user.

		187		5		Tags->0->3->1->4->1->1->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "B. Developing the implementation measures                                                                                    28" is appropriate for the highlighted element.		Verification result set by user.

		188		5		Tags->0->3->1->4->1->2->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "C  Findings about the properties of the implementation measures                                                   37" is appropriate for the highlighted element.		Verification result set by user.

		189		5		Tags->0->3->1->4->1->3->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "D  Summary and next steps                                                                                                               43" is appropriate for the highlighted element.		Verification result set by user.

		190		5		Tags->0->3->1->5->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "V. Developing the Cost Measures                                                                                                             45" is appropriate for the highlighted element.		Verification result set by user.

		191		5		Tags->0->3->1->5->1->0->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "A. Defining the cost measures                                                                                                           45" is appropriate for the highlighted element.		Verification result set by user.

		192		5		Tags->0->3->1->5->1->1->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "B. Estimating the cost measures                                                                                                       46" is appropriate for the highlighted element.		Verification result set by user.

		193		5		Tags->0->3->1->5->1->2->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "C  Findings about staff time use                                                                                                        49" is appropriate for the highlighted element.		Verification result set by user.

		194		5		Tags->0->3->1->5->1->3->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "D  Findings about cost measures                                                                                                      52" is appropriate for the highlighted element.		Verification result set by user.

		195		5		Tags->0->3->1->5->1->4->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "E. Summary and next steps                                                                                                               58" is appropriate for the highlighted element.		Verification result set by user.

		196		6		Tags->0->3->1->6->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "VI  Exploring the Relationship between Implementation, Cost, and Quality                                              61" is appropriate for the highlighted element.		Verification result set by user.

		197		6		Tags->0->3->1->6->1->0->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "A  The relationship between implementation and cost measures                                                     61" is appropriate for the highlighted element.		Verification result set by user.

		198		6		Tags->0->3->1->6->1->1->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "B. The relationship between implementation, costs, and quality                                                       65" is appropriate for the highlighted element.		Verification result set by user.

		199		6		Tags->0->3->1->6->1->2->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "C  Implications and next steps                                                                                                           69" is appropriate for the highlighted element.		Verification result set by user.

		200		6		Tags->0->3->1->7->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "VII   Next Steps for Testing and Use of the ECE ICHQ Measures                                                              71" is appropriate for the highlighted element.		Verification result set by user.

		201		6		Tags->0->3->1->7->1->0->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "A. Plans for a field test of the draft measures                                                                                    71" is appropriate for the highlighted element.		Verification result set by user.

		202		6		Tags->0->3->1->7->1->1->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "B. Examining concurrent validity                                                                                                        74" is appropriate for the highlighted element.		Verification result set by user.

		203		6		Tags->0->3->1->7->1->2->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "C  Examining relationships between implementation, cost, and quality                                            75" is appropriate for the highlighted element.		Verification result set by user.

		204		6		Tags->0->3->1->7->1->3->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "D  Potential uses of the ECE ICHQ measures                                                                                  75" is appropriate for the highlighted element.		Verification result set by user.

		205		6		Tags->0->3->1->8->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "References                                                                                                                                                    77" is appropriate for the highlighted element.		Verification result set by user.

		206		6		Tags->0->3->1->9->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "Appendix A:  Technical Information to Support Implementation Measures Development                           A.1" is appropriate for the highlighted element.		Verification result set by user.

		207		6		Tags->0->3->1->10->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "Appendix B:  Technical Information to Support Cost Measures Development                                            B.1" is appropriate for the highlighted element.		Verification result set by user.

		208		6		Tags->0->3->1->11->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "Appendix C:  Measurement of Each Function  Across Types of Data Collection                                      C 1" is appropriate for the highlighted element.		Verification result set by user.

		209		6		Tags->0->3->1->12->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "Appendix D:  Distribution of Implementation Scores and  Cost per Child Care Hour by Key Function                                                                                                                                 D 1" is appropriate for the highlighted element.		Verification result set by user.
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		302		101		Tags->0->13->5->1->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "Footnote 12 call out." is appropriate for the highlighted element.		Verification result set by user.

		303		101		Tags->0->13->7->1->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "Footnote 13 call out." is appropriate for the highlighted element.		Verification result set by user.

		304		102		Tags->0->13->9->1->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "Footnote 14 call out." is appropriate for the highlighted element.		Verification result set by user.

		305		102		Tags->0->13->13->1->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "Footnote 15 call out." is appropriate for the highlighted element.		Verification result set by user.

		306		102		Tags->0->13->13->4->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "Footnote 16 call out." is appropriate for the highlighted element.		Verification result set by user.

		307		103		Tags->0->13->19->1->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "Footnote 17 call out." is appropriate for the highlighted element.		Verification result set by user.

		308		103		Tags->0->13->20->1->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "Footnote 18 call out." is appropriate for the highlighted element.		Verification result set by user.

		309						Section D: PDFs containing Images		D1. Images in Figures		Passed		Paths, XObjects, Form XObjects and Shadings are included in Figures, Formula or Artifacted.		

		310		1		Tags->0->0->0		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "  The ICHQ project logo, which includes a white semi-circle with the letters “iCHQ”, with part of the Q being a check-mark, and the phrase “Implementation and Costs of High Quality Early Care and Education”
  Left: A picture of three children laying on the floor listening enthusiastically.
  Middle: A picture of a person’ hands filling out a form and using a calculator on a desk.
  Right: A picture of a woman and two children playing with building blocks on a table." is appropriate for the highlighted element.		Verification result set by user.

		311		3		Tags->0->2->28		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "Twitter logo" is appropriate for the highlighted element.		Verification result set by user.

		312		3		Tags->0->2->30		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "Facebook logo" is appropriate for the highlighted element.		Verification result set by user.

		313		3		Tags->0->2->33		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "Instagram logo" is appropriate for the highlighted element.		Verification result set by user.

		314		3		Tags->0->2->35		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "LinkedIn logo" is appropriate for the highlighted element.		Verification result set by user.

		315		3		Tags->0->2->37		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "Office of Planning, Research, and Evaluation (OPRE) logo" is appropriate for the highlighted element.		Verification result set by user.

		316		3,140		Tags->0->2->38,Tags->0->17->4		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "Mathematica logo. Progress Together." is appropriate for the highlighted element.		Verification result set by user.

		317		12,19,94		Tags->0->4->9,Tags->0->5->5,Tags->0->11->43		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "A figure depicting the relationship between the ECE-ICHQ measures and quality. Implementation measures, focusing on what a center does to provide quality ECE and how, and cost measures, focusing on total costs and how these costs are allocated, are in separate squares to reflect the components of the ECE-ICHQ instrument and are connected with a reciprocal arrow. An arrow from these measures pointing up leads to an oval above showing quality measure – what ECE quality is achieved by a center." is appropriate for the highlighted element.		Verification result set by user.

		318		15,30		Tags->0->4->27,Tags->0->7->17		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "A figure depicting the overview of the ECE-ICHQ study in three sequential steps, each in different colored circles within arrows. The first step is the Pilot study, which was a convenience sample of three centers with on-site data collection. Phase 1 was a purposive sample of 15 centers in three states with on-site data collection. And Phase 2 was a purposive sample of 30 centers in three states with remote data collection. Below the sequence of samples is a description of the data collection methods across phases: a short staff survey of time use, a semistructured interview about implementation and an Excel workbook for cost reporting." is appropriate for the highlighted element.		Verification result set by user.

		319		16		Tags->0->4->31		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "A figure depicting the use of implementation and cost data collection to understand five key functions of a center. Five gears in a plus-sign formation display key functions of a center: structural support for instruction and caregiving at the top; instructional planning, coordination and child assessment on the left; center administration and planning in the middle; workforce development on the right; and child and family support on the bottom. An arrow from the gears points left to a description of implementation data collection – what a center does to provide quality ECE and how. A second arrow from the gears points right to a description of cost data collection – the total costs of a center, how they allocate resources across key functions and how staff use their time to provide quality ECE. " is appropriate for the highlighted element.		Verification result set by user.

		320		21,85		Tags->0->5->28,Tags->0->10->46		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "A figure depicting how two ECE Centers can have the same quality with differing total costs. Two columns, comparing ECE Center 1 and ECE Center 2 have four rows: quality, total costs per child care hour, allocation of costs across key functions and what the center does and how. In between the rows are icons displaying their relationship: quality has an equal sign icon, total costs has an icon with an up arrow and a down arrow, allocation has a not equal sign and what the center does has a question mark icon." is appropriate for the highlighted element.		Verification result set by user.

		321		22		Tags->0->5->32		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "A figure depicting how two ECE Centers can have the same total costs with differing quality. Two columns, comparing ECE Center 1 and ECE Center 2 have four rows: quality, total costs per child care hour, allocation of costs across key functions and what the center does and how. In between the rows are icons displaying their relationship: quality has an icon with an up arrow and a down arrow icon, total costs has an equal sign icon, allocation has a not equal sign and what the center does has a question mark icon." is appropriate for the highlighted element.		Verification result set by user.

		322		23		Tags->0->5->37		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "A figure depicting the key tasks of the ECE-ICHQ project. The project is organized around seven key tasks: two of the three main components, a literature review and conceptual framework, in additional to a comparative multi-case study, are displayed on the left. The literature review and conceptual framework are connected with a reciprocal arrow, and they both then have arrows pointing to the multi-case study. An arrow pointing right connects the multi-case study to a box in the middle that present the goals of the study. The goals of the study, to collect data for use in developing draft measures and creating the building blocks for the ECE-ICHQ instrument, are displayed in the middle of the figure, and are connected with an arrow pointing from the measure to the instrument. An arrow connects the goals box to the third main component: a field test to validate the measures and finalize the instrument and user’s manual. The end product of the ECE-ICHQ project is a set of final measures and a complete instrument with a user’s manual. Throughout the project, the team consulted with a range of experts shown across the top with arrows pointing down to the key tasks. Dissemination to practitioners, administrators and researchers, at the bottom of the figure, occurred over the course of the project, drawing from the key tasks as shown by arrows pointing from the key tasks to the dissemination." is appropriate for the highlighted element.		Verification result set by user.

		323		25		Tags->0->6->5		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "A figure depicting the conceptual framework guiding measures development for the ECE-ICHQ project. Five gears in a plus-sign formation display key functions of a center: structural support for instruction and caregiving at the top; instructional planning, coordination and child assessment on the left; center administration and planning in the middle; workforce development on the right; and child and family support on the bottom. Symbols within the five gears, depicting the cost of a key function and the implementation measure, reflect the need to develop items to measure each of the functions. These five gears are embedded in a large, main gear that displays center resources, center characteristics and center climate and conditions – all of which will vary across centers. A smaller gear on the top left displays the federal, state and community context and conditions in which the main gear operates. The overall hypothesis illustrated in this figure is that a center with particular features and practices in place, and ways to support them, has greater potential to provide high quality ECE, which, in turn, has an expected result of positive child outcomes shown on the right side." is appropriate for the highlighted element.		Verification result set by user.

		324		39		Tags->0->7->98		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "A figure depicting the use of implementation and cost data collection to understand five key functions of a center. Five gears in a plus-sign formation display key functions of a center: structural support for instruction and caregiving at the top; instructional planning, coordination and child assessment on the left; center administration and planning in the middle; workforce development on the right; and child and family support on the bottom. An arrow from the gears points left to a description of implementation data collection – what a center does to provide quality ECE and how. A second arrow from the gears points right to a description of cost data collection – the total costs of a center, how they allocate resources across key functions and how staff use their time to provide quality ECE." is appropriate for the highlighted element.		Verification result set by user.

		325		58		Tags->0->8->80		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "Five graphs depicting the distributions of implementation scores for each key function. Each graph has the score on the x-axis and the number of centers on the y-axis. This is Graph 1 of 5: Instruction and caregiving scores." is appropriate for the highlighted element.		Verification result set by user.

		326		58		Tags->0->8->82		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "Five graphs depicting the distributions of implementation scores for each key function. Each graph has the score on the x-axis and the number of centers on the y-axis. This is Graph 2 of 5: Instructional planning, coordination, and child assessment scores." is appropriate for the highlighted element.		Verification result set by user.

		327		58		Tags->0->8->84		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "Five graphs depicting the distributions of implementation scores for each key function. Each graph has the score on the x-axis and the number of centers on the y-axis. This is Graph 3 of 5: Center administration and planning scores." is appropriate for the highlighted element.		Verification result set by user.

		328		58		Tags->0->8->86		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "Five graphs depicting the distributions of implementation scores for each key function. Each graph has the score on the x-axis and the number of centers on the y-axis. This is Graph 4 of 5: Workforce development scores." is appropriate for the highlighted element.		Verification result set by user.

		329		58		Tags->0->8->88		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "Five graphs depicting the distributions of implementation scores for each key function. Each graph has the score on the x-axis and the number of centers on the y-axis. This is Graph 5 of 5: Child and family support scores." is appropriate for the highlighted element.		Verification result set by user.

		330		59		Tags->0->8->94		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "A Venn diagram depicting significant correlations among implementation measures of the five key functions. " is appropriate for the highlighted element.		Verification result set by user.

		331		68		Tags->0->9->53		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "A bar graph depicting the percentage of total working hours spent on each key function by center administrators. Six key functions, instruction and caregiving, instructional planning, coordination and child assessment, center administration, center planning and evaluation, workforce development and child and family support, are listed separately on the x-axis, and percent is listed on the y-axis. Center administrators are separated into three categories: center director, in dark green; educational director or coordinator, in yellow; and teacher-director, in light green. Note, center administration and center planning and evaluation were later combined into one key function of center administration and planning." is appropriate for the highlighted element.		Verification result set by user.

		332		69		Tags->0->9->59		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "A bar graph depicting the percentage of total working hours spent on each key function by teaching staff. Six key functions, instruction and caregiving, instructional planning, coordination and child assessment, center administration, center planning and evaluation, workforce development and child and family support, are listed separately on the x-axis, and percent is listed on the y-axis. Teaching staff are separated into three categories: head or lead teachers, in dark green; teachers, in yellow; and assistant teachers, in light green. Note, center administration and center planning and evaluation were later combined into one key function of center administration and planning." is appropriate for the highlighted element.		Verification result set by user.

		333		70		Tags->0->9->64		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "A bar graph depicting the percentage of total working hours spent by all teaching staff on each key function, by funding source. Six key functions, instruction and caregiving, instructional planning, coordination and child assessment, center administration, center planning and evaluation, workforce development and child and family support, are listed separately on the x-axis, and percent is listed on the y-axis. Funding sources are separated into four categories: high subsidy, in dark green; majority Head Start or state pre-K, in yellow; majority private tuition, in light green; and mixed public or mixed public/private, in dark blue. Note, center administration and center planning and evaluation were later combined into one key function of center administration and planning." is appropriate for the highlighted element.		Verification result set by user.

		334		71		Tags->0->9->74		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "A bar graph depicting how costs per child care hour vary by quality rating level and center characteristics. There are three groups of bars on the x-axis: QRIS rating, with high in dark green and low in yellow; age-groups served, with ages 0-5 and school age in dark green, ages 0-5 in yellow and ages 0-3 or ages 3-5 only in light green; and program size, with large in dark green and small in yellow. Dollars per hour are listed on the y-axis." is appropriate for the highlighted element.		Verification result set by user.

		335		72		Tags->0->9->81		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "A bar graph depicting how costs per child care hour vary by profit status and funding. There are three groups of bars on the x-axis: profit status, with for-profit in dark green and not-for-profit in yellow; embedded in a larger organization, with yes in dark green and no in yellow; and funding, with high subsidy in dark green, majority Head Start or state pre-K in yellow, majority private tuition in light green, and mixed public or mixed public/private in dark blue. Dollars per hour are listed on the y-axis." is appropriate for the highlighted element.		Verification result set by user.

		336		72		Tags->0->9->86		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "A box plot depicting cost allocations by resource category. Eight resource categories are listed on the x-axis: salaries and fringe, facilities, supplies and materials, contracted services, miscellaneous, overhead, staff training and education and equipment. Percent is listed on the y-axis. A plot for each resource contains numerical values – the minimum percent as a red line, the mean percent as a green box and the maximum percent as a dark blue line." is appropriate for the highlighted element.		Verification result set by user.

		337		73		Tags->0->9->90		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "A horizontal bar graph depicting cost allocations by resource category, by QRIS rating. Percent is on the x-axis, and the mean percentage of each resource category is represented numerically within each bar. Two bars are represented on the y-axis, low QRIS on the bottom and high QRIS on the top. The bars are separated by resource category – salaries and fringe in dark green, supplies, equipment and other direct costs in yellow, facilities in light green and overhead in dark blue." is appropriate for the highlighted element.		Verification result set by user.

		338		73		Tags->0->9->94		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "A horizontal bar graph depicting cost allocations by resource category, by funding source. Percent is on the x-axis, and the mean percentage of each resource category is represented numerically within each bar. Four bars represent each funding source on the y-axis: listed from top to bottom, they are high subsidy, majority Head Start or state pre-K, majority private tuition and mixed public or mixed public/private. The bars are separated by resource category – salaries and fringe in dark green, supplies, equipment and other direct costs in yellow, facilities in light green and overhead in dark blue." is appropriate for the highlighted element.		Verification result set by user.

		339		74		Tags->0->9->99		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "A box plot depicting cost allocation by key function. Five key functions are listed on the x-axis: instruction and caregiving, instructional planning, coordination, and child assessment, center administration and planning, workforce development and child and family support. Percent is listed on the y-axis. A plot for each resource contains numerical values – the minimum percent as a light blue line, the mean percent as a green box and the maximum percent as a dark blue line." is appropriate for the highlighted element.		Verification result set by user.

		340		74		Tags->0->9->103		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "A horizontal bar graph depicting percentage of cost allocated to each of the key functions, by QRIS rating level. Percent of cost is on the x-axis, and the percentage of each key function is represented numerically within each bar. Two bars are represented on the y-axis, low QRIS on the bottom and high QRIS on the top. The bars are separated by key functions – instruction and caregiving in dark green, instructional planning, coordination and assessment in yellow, center administration and planning in light green, workforce development in dark blue and child and family support in tan." is appropriate for the highlighted element.		Verification result set by user.

		341		75		Tags->0->9->108		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "A horizontal bar graph depicting percentage of cost allocated to each of the key functions, by funding. Percent of cost is on the x-axis, and the percentage of each key function is represented numerically within each bar. Four bars represent each funding source on the y-axis: listed from top to bottom, they are high subsidy, majority Head Start or state pre-K, majority private tuition and mixed public or mixed public/private. The bars are separated by key functions – instruction and caregiving in dark green, instructional planning, coordination and assessment in yellow, center administration and planning in light green, workforce development in dark blue and child and family support in tan." is appropriate for the highlighted element.		Verification result set by user.

		342		76		Tags->0->9->113		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "A bar graph depicting cost per child care hour by function, by QRIS rating level.  Five key functions, instruction and caregiving, instructional planning, coordination and child assessment, center administration and planning, workforce development and child and family support, are listed separately on the x-axis, and dollars per hour is listed on the y-axis. QRIS level is split into two categories: high in dark green, and low in yellow." is appropriate for the highlighted element.		Verification result set by user.

		343		66		Tags->0->9->32->0		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "An equation depicting how the allocation for a key function is calculated. “Allocation for key function A” is equal to “Hours across activities for key function A” divided by “Total hours across all key functions.”" is appropriate for the highlighted element.		Verification result set by user.

		344		79		Tags->0->10->3		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "A figure depicting the relationship between implementation and cost measure. The implementation score for each of the five key functions, represented by a green box, has a reciprocal relationship (illustrated by reciprocal arrows) with three separate cost measures, represented by navy circles: total cost per child care hour, cost allocations by function and cost per child care hour by function." is appropriate for the highlighted element.		Verification result set by user.

		345		84		Tags->0->10->42		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "A scatter plot depicting the distribution of implementation scores and cost per child care hour for the Center Administration and Planning function, by quality level. Cost per child care hour, in dollars, is on the x-axis and implementation score is on the y-axis. Each dot represents one of the 25 centers in phase 2, categorized into QRIS level, low in gold and high in teal. The graph is split into four quadrants – upper left: below median cost, above median implementation; upper right: above median cost, above median implementation; lower left: below median cost, below median implementation; and lower right: above median cost, below median implementation." is appropriate for the highlighted element.		Verification result set by user.

		346		85		Tags->0->10->49		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "A bar graph depicting cost per child care hour by key function for two centers in the same state with high QRIS ratings but different total cost per child care hour.  Five key functions, instruction and caregiving, instructional planning, coordination and child assessment, center administration and planning, workforce development and child and family support, are listed separately on the x-axis, and dollars per hour is listed on the y-axis. Cost level is split into two categories: lower cost center in dark green, and higher cost center in yellow." is appropriate for the highlighted element.		Verification result set by user.

		347		86		Tags->0->10->54		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "A bar graph depicting implementation scores for two centers in the same state with high QRIS ratings but different total cost per child care hour.  Five key functions, instruction and caregiving, instructional planning, coordination and child assessment, center administration and planning, workforce development and child and family support, are listed separately on the x-axis, and implementation score is listed on the y-axis. Cost level is split into two categories: lower cost center in dark green, and higher cost center in yellow." is appropriate for the highlighted element.		Verification result set by user.

		348		87		Tags->0->10->59		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "A horizontal bar graph depicting cost allocations of two centers in the same state with high QRIS ratings but different total cost per child care hour. Percent of cost is on the x-axis, and the cost allocation (in percentages) of each key function is represented numerically within each bar. Two bars are represented on the y-axis, lower cost on the bottom and higher cost on the top. The bars are separated by key functions – instruction and caregiving in dark green, instructional planning, coordination and assessment in yellow, center administration and planning in light green, workforce development in dark blue and child and family support in tan." is appropriate for the highlighted element.		Verification result set by user.

		349		103		Tags->0->13->16->0		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "An equation depicting how McDonald’s omega reliability of the key functions. Reliability is the ratio of true variance of the scores (signal) and the total variance of the scores (signal + noise)." is appropriate for the highlighted element.		Verification result set by user.

		350		135		Tags->0->16->3		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "A scatter plot depicting the distribution of implementation scores and cost per child care hour for the Structural Supports for Instruction and Caregiving function, by quality level. Cost per child care hour, in dollars, is on the x-axis and implementation score is on the y-axis. Each dot represents one of the 25 centers in phase 2, categorized into QRIS level, low in gold and high in teal. The graph is split into four quadrants – upper left: below median cost, above median implementation; upper right: above median cost, above median implementation; lower left: below median cost, below median implementation; and lower right: above median cost, below median implementation." is appropriate for the highlighted element.		Verification result set by user.

		351		136,137		Tags->0->16->7,Tags->0->16->11		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "A scatter plot depicting the distribution of implementation scores and cost per child care hour for the Workforce Development function, by quality level. Cost per child care hour, in dollars, is on the x-axis and implementation score is on the y-axis. Each dot represents one of the 25 centers in phase 2, categorized into QRIS level, low in gold and high in teal. The graph is split into four quadrants – upper left: below median cost, above median implementation; upper right: above median cost, above median implementation; lower left: below median cost, below median implementation; and lower right: above median cost, below median implementation." is appropriate for the highlighted element.		Verification result set by user.

		352		138		Tags->0->16->15		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "A scatter plot depicting the distribution of implementation scores and cost per child care hour for the Child and Family Support function, by quality level. Cost per child care hour, in dollars, is on the x-axis and implementation score is on the y-axis. Each dot represents one of the 25 centers in phase 2, categorized into QRIS level, low in gold and high in teal. The graph is split into four quadrants – upper left: below median cost, above median implementation; upper right: above median cost, above median implementation; lower left: below median cost, below median implementation; and lower right: above median cost, below median implementation." is appropriate for the highlighted element.		Verification result set by user.

		353		32		Tags->0->7->29->3->7->0		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Actual Text of "x bar equals 3" is appropriate for the highlighted element.		Verification result set by user.

		354		32		Tags->0->7->29->5->7->0		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Actual Text of "x bar equals 7" is appropriate for the highlighted element.		Verification result set by user.

		355		32		Tags->0->7->29->7->8->0		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Actual Text of "x bar equals 14." is appropriate for the highlighted element.		Verification result set by user.

		356		55,56,102		Tags->0->8->60->0->2->0->1,Tags->0->8->67->1,Tags->0->13->14->1		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "omega" is appropriate for the highlighted element.		Verification result set by user.

		357		56		Tags->0->8->67->3		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "omega equals" is appropriate for the highlighted element.		Verification result set by user.

		358						Section D: PDFs containing Images		D3. Decorative Images		Passed		Paths, XObjects, Form XObjects and Shadings are included in Figures, Formula or Artifacted.		
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		360		1,3,12,15,16,19,21,22,23,25,30,39,58,59,68,69,70,71,72,73,74,75,76,79,84,85,86,87,94,135,136,137,138,140		Tags->0->0->0->0,Tags->0->2->28->0,Tags->0->2->30->0,Tags->0->2->33->0,Tags->0->2->35->0,Tags->0->2->37->0,Tags->0->2->38->0,Tags->0->4->9->0,Tags->0->4->27->0,Tags->0->4->31->0,Tags->0->5->5->0,Tags->0->5->28->0,Tags->0->5->32->0,Tags->0->5->37->0,Tags->0->6->5->0,Tags->0->7->17->0,Tags->0->7->98->0,Tags->0->8->80->0,Tags->0->8->82->0,Tags->0->8->84->0,Tags->0->8->86->0,Tags->0->8->88->0,Tags->0->8->94->0,Tags->0->9->53->2,Tags->0->9->59->1,Tags->0->9->64->2,Tags->0->9->74->0,Tags->0->9->81->0,Tags->0->9->86->0,Tags->0->9->90->0,Tags->0->9->94->0,Tags->0->9->99->0,Tags->0->9->103->0,Tags->0->9->108->0,Tags->0->9->113->0,Tags->0->10->3->0,Tags->0->10->42->0,Tags->0->10->46->0,Tags->0->10->49->0,Tags->0->10->54->0,Tags->0->10->59->0,Tags->0->11->43->0,Tags->0->16->3->0,Tags->0->16->7->0,Tags->0->16->11->0,Tags->0->16->15->0,Tags->0->17->4->0,Artifacts->2->0,Artifacts->3->0,Artifacts->4->0		Section D: PDFs containing Images		D5. Images of text		Passed		Is this image an image of text? Fail if yes, Pass if no.		Verification result set by user.

		361						Section D: PDFs containing Images		D6. Grouped Images		Passed		No Figures with semantic value only if grouped were detected in this document.		

		362						Section E: PDFs containing Tables		E1. Table tags		Passed		All tables in this document are data tables.		

		363		27,31,32,33,34,35,37,38,42,48,50,51,52,53,54,55,57,60,61,64,67,80,82,107,108,109,110,111,112,113,114,115,116,117,118,119,120,121,122,123,127,128,129,130,131,132		Tags->0->6->12,Tags->0->7->22,Tags->0->7->29,Tags->0->7->47,Tags->0->7->61,Tags->0->7->79,Tags->0->7->87,Tags->0->7->110,Tags->0->8->33,Tags->0->8->48,Tags->0->8->60,Tags->0->8->76,Tags->0->8->104,Tags->0->9->11,Tags->0->9->43,Tags->0->10->8,Tags->0->10->16,Tags->0->10->32,Tags->0->14->3,Tags->0->14->6,Tags->0->14->9,Tags->0->14->18,Tags->0->14->27,Tags->0->14->36,Tags->0->14->45,Tags->0->14->55,Tags->0->14->64,Tags->0->14->73,Tags->0->15->3,Tags->0->15->5,Tags->0->15->7,Tags->0->15->9,Tags->0->15->11		Section E: PDFs containing Tables		E2. Table structure vs. visual layout		Passed		Does the table structure in the tag tree match the visual table layout?		Verification result set by user.

		364		27,31,32,33,34,35,37,38,42,48,50,51,52,53,54,55,57,60,61,64,67,80,82,107,108,109,110,111,112,113,114,115,116,117,118,119,120,121,122,123,127,128,129,130,131,132		Tags->0->6->12,Tags->0->7->22,Tags->0->7->29,Tags->0->7->47,Tags->0->7->61,Tags->0->7->79,Tags->0->7->87,Tags->0->7->110,Tags->0->8->33,Tags->0->8->48,Tags->0->8->60,Tags->0->8->76,Tags->0->8->104,Tags->0->9->11,Tags->0->9->43,Tags->0->10->8,Tags->0->10->16,Tags->0->10->32,Tags->0->14->3,Tags->0->14->6,Tags->0->14->9,Tags->0->14->18,Tags->0->14->27,Tags->0->14->36,Tags->0->14->45,Tags->0->14->55,Tags->0->14->64,Tags->0->14->73,Tags->0->15->3,Tags->0->15->5,Tags->0->15->7,Tags->0->15->9,Tags->0->15->11		Section E: PDFs containing Tables		E3. Table cells types		Passed		Are all header cells tagged with the TH tag? Are all data cells tagged with the TD tag?		Verification result set by user.

		365						Section E: PDFs containing Tables		E4. Empty header cells		Passed		All table header cells contain content or property set to passed.		

		366		27,31,33,37,48,55,57,67,80,127,128,129,130,131,132		Tags->0->6->12,Tags->0->7->22,Tags->0->7->47,Tags->0->7->79,Tags->0->8->33,Tags->0->8->60,Tags->0->8->76,Tags->0->9->43,Tags->0->10->8,Tags->0->15->3,Tags->0->15->5,Tags->0->15->7,Tags->0->15->9,Tags->0->15->11		Section E: PDFs containing Tables		E5. Merged Cells		Passed		Please verify that the highlighted Table does not contain any merged cells.		Verification result set by user.

		367		32,34,35,38,42,50,51,52,53,54,60,61,64,80,82,107,108,109,110,111,112,113,114,115,116,117,118,119,120,121,122,123		Tags->0->7->29->0->0,Tags->0->7->61->2->0,Tags->0->7->87->0->0,Tags->0->7->110->0->0,Tags->0->8->48->1->0,Tags->0->8->104->0->0,Tags->0->9->11->0->1,Tags->0->10->16->0->1,Tags->0->10->32->0->1,Tags->0->14->3->2->0,Tags->0->14->6->0->1,Tags->0->14->9->0->0,Tags->0->14->18->0->0,Tags->0->14->27->0->0,Tags->0->14->36->0->0,Tags->0->14->45->0->0,Tags->0->14->55->0->0,Tags->0->14->64->0->0,Tags->0->14->73->0->0		Section E: PDFs containing Tables		E5. Merged Cells		Passed		Please verify that the Column/Row span for the higlighted cells is correct. Also, confirm no other cells require specifying a value for Row/Column span.		Verification result set by user.

		368						Section E: PDFs containing Tables		E6. Header scope		Passed		All simple tables define scope for THs		

		369						Section E: PDFs containing Tables		E7. Headers/IDs		Passed		All complex tables define header ids for their data cells.		

		370						Section F: PDFs containing Lists		F1. List tags		Passed		All List elements passed.		

		371		12,13,14,16,17,20,27,31,32,36,45,49,48,63,64,71,81,89,90,91,92,93,127,128,129,130,131,132		Tags->0->4->11,Tags->0->4->18,Tags->0->4->20,Tags->0->4->22,Tags->0->4->36,Tags->0->5->14,Tags->0->5->18,Tags->0->6->12->1->1->0,Tags->0->6->12->2->1->0,Tags->0->6->12->3->1->0,Tags->0->6->12->4->1->0,Tags->0->6->12->5->1->0,Tags->0->7->25,Tags->0->7->27,Tags->0->7->33,Tags->0->7->76,Tags->0->7->22->1->0->0,Tags->0->7->22->1->1->0,Tags->0->7->22->1->2->0,Tags->0->8->4,Tags->0->8->6,Tags->0->8->9,Tags->0->8->38,Tags->0->8->33->2->1->2,Tags->0->9->7,Tags->0->9->15,Tags->0->9->18,Tags->0->9->20,Tags->0->9->71,Tags->0->10->28,Tags->0->11->6,Tags->0->11->8,Tags->0->11->10,Tags->0->11->15,Tags->0->11->17,Tags->0->11->19,Tags->0->11->21,Tags->0->11->23,Tags->0->11->30,Tags->0->11->37,Tags->0->11->40,Tags->0->11->6->3->1->1,Tags->0->11->10->5->1->1,Tags->0->15->3->1->0->1,Tags->0->15->3->1->0->3,Tags->0->15->3->1->0->5,Tags->0->15->3->1->0->7,Tags->0->15->3->1->1->0,Tags->0->15->3->1->2->0,Tags->0->15->5->1->0->1,Tags->0->15->5->1->0->3,Tags->0->15->5->1->0->5,Tags->0->15->5->1->0->7,Tags->0->15->5->1->1->0,Tags->0->15->5->1->2->0,Tags->0->15->5->1->2->0->0->1->1,Tags->0->15->7->1->0->1,Tags->0->15->7->1->0->3,Tags->0->15->7->1->0->5,Tags->0->15->7->1->0->7,Tags->0->15->7->1->1->0,Tags->0->15->7->1->2->0,Tags->0->15->7->1->2->0->0->1->1,Tags->0->15->9->1->0->1,Tags->0->15->9->1->0->3,Tags->0->15->9->1->0->5,Tags->0->15->9->1->0->7,Tags->0->15->9->1->1->0,Tags->0->15->9->1->1->0->0->1->1,Tags->0->15->9->1->2->0,Tags->0->15->9->1->2->0->0->1->1,Tags->0->15->11->1->0->1,Tags->0->15->11->1->0->3,Tags->0->15->11->1->0->5,Tags->0->15->11->1->1->0,Tags->0->15->11->1->2->0		Section F: PDFs containing Lists		F2. List items vs. visual layout		Passed		Does the number of items in the tag structure match the number of items in the visual list?		Verification result set by user.

		372		12,13,14,16,17,20,27,31,32,36,45,49,48,63,64,71,81,89,90,91,92,93,127,128,129,130,131,132		Tags->0->4->11,Tags->0->4->18,Tags->0->4->20,Tags->0->4->22,Tags->0->4->36,Tags->0->5->14,Tags->0->5->18,Tags->0->6->12->1->1->0,Tags->0->6->12->2->1->0,Tags->0->6->12->3->1->0,Tags->0->6->12->4->1->0,Tags->0->6->12->5->1->0,Tags->0->7->25,Tags->0->7->27,Tags->0->7->33,Tags->0->7->76,Tags->0->7->22->1->0->0,Tags->0->7->22->1->1->0,Tags->0->7->22->1->2->0,Tags->0->8->4,Tags->0->8->6,Tags->0->8->9,Tags->0->8->38,Tags->0->8->33->2->1->2,Tags->0->9->7,Tags->0->9->15,Tags->0->9->18,Tags->0->9->20,Tags->0->9->71,Tags->0->10->28,Tags->0->11->8,Tags->0->11->15,Tags->0->11->17,Tags->0->11->19,Tags->0->11->21,Tags->0->11->23,Tags->0->11->30,Tags->0->11->37,Tags->0->11->40,Tags->0->11->6->3->1->1,Tags->0->11->10->5->1->1,Tags->0->15->3->1->0->1,Tags->0->15->3->1->0->3,Tags->0->15->3->1->0->5,Tags->0->15->3->1->0->7,Tags->0->15->3->1->1->0,Tags->0->15->3->1->2->0,Tags->0->15->5->1->0->1,Tags->0->15->5->1->0->3,Tags->0->15->5->1->0->5,Tags->0->15->5->1->0->7,Tags->0->15->5->1->1->0,Tags->0->15->5->1->2->0->0->1->1,Tags->0->15->7->1->0->1,Tags->0->15->7->1->0->3,Tags->0->15->7->1->0->5,Tags->0->15->7->1->0->7,Tags->0->15->7->1->1->0,Tags->0->15->7->1->2->0->0->1->1,Tags->0->15->9->1->0->1,Tags->0->15->9->1->0->3,Tags->0->15->9->1->0->5,Tags->0->15->9->1->0->7,Tags->0->15->9->1->1->0->0->1->1,Tags->0->15->9->1->2->0->0->1->1,Tags->0->15->11->1->0->1,Tags->0->15->11->1->0->3,Tags->0->15->11->1->0->5,Tags->0->15->11->1->1->0,Tags->0->15->11->1->2->0		Section F: PDFs containing Lists		F3. Nested lists		Passed		Please confirm that this list does not contain any nested lists		Verification result set by user.

		373		1,92		Tags->0->0->2->0->0,Tags->0->0->2->0->1,Tags->0->0->2->0->2,Tags->0->0->2->0->3,Tags->0->0->2->0->4,Tags->0->0->2->0->5,Tags->0->0->2->0->6,Tags->0->0->2->0->7,Tags->0->0->2->0->8,Tags->0->0->2->0->9,Tags->0->0->2->0->10,Tags->0->0->2->0->11,Tags->0->0->2->0->12,Tags->0->0->2->0->13,Tags->0->0->2->0->14,Tags->0->0->2->0->15,Tags->0->0->3->0->0,Tags->0->0->3->0->1,Tags->0->0->3->0->2,Tags->0->0->3->0->3,Tags->0->0->3->0->4,Tags->0->0->3->0->5,Tags->0->11->31->0->87,Tags->0->11->31->0->88,Tags->0->11->31->0->89,Tags->0->11->31->0->90,Tags->0->11->31->0->91,Tags->0->11->31->0->92,Tags->0->11->31->0->93,Tags->0->11->31->0->94,Tags->0->11->31->0->95		Section G: PDFs containing Headings		G1. Visual Headings in Heading tags		Passed		The highlighted TextRun is larger than the Mode of the text size in the document and is not within a tag indicating heading. Should this be tagged within a Heading?		Verification result set by user.

		374						Section G: PDFs containing Headings		G1. Visual Headings in Heading tags		Passed		All Visual Headings are tagged as Headings.		

		375						Section G: PDFs containing Headings		G2. Heading levels skipping		Passed		All Headings are nested correctly		

		376		1,2,3,5,7,11,12,14,16,19,20,22,23,25,26,28,29,31,32,33,34,35,36,38,39,40,44,45,46,55,56,59,60,61,63,64,65,67,70,76,79,80,81,83,87,89,92,93,95,99,101,103,105,125,133		Tags->0->0->1,Tags->0->1->0,Tags->0->2->0,Tags->0->3->0,Tags->0->3->2,Tags->0->4->0,Tags->0->4->2,Tags->0->4->6,Tags->0->4->12,Tags->0->4->23,Tags->0->4->32,Tags->0->5->0,Tags->0->5->19,Tags->0->5->33,Tags->0->5->39,Tags->0->6->0,Tags->0->6->2,Tags->0->6->8,Tags->0->6->15,Tags->0->7->0,Tags->0->7->2,Tags->0->7->23,Tags->0->7->31,Tags->0->7->44,Tags->0->7->56,Tags->0->7->62,Tags->0->7->71,Tags->0->7->73,Tags->0->7->94,Tags->0->7->99,Tags->0->7->105,Tags->0->7->118,Tags->0->8->0,Tags->0->8->7,Tags->0->8->15,Tags->0->8->54,Tags->0->8->56,Tags->0->8->69,Tags->0->8->90,Tags->0->8->99,Tags->0->8->112,Tags->0->9->0,Tags->0->9->3,Tags->0->9->12,Tags->0->9->27,Tags->0->9->46,Tags->0->9->67,Tags->0->9->116,Tags->0->10->0,Tags->0->10->2,Tags->0->10->5,Tags->0->10->13,Tags->0->10->24,Tags->0->10->38,Tags->0->10->63,Tags->0->11->0,Tags->0->11->2,Tags->0->11->25,Tags->0->11->35,Tags->0->11->38,Tags->0->12->0,Tags->0->13->0,Tags->0->13->2,Tags->0->13->18,Tags->0->14->0,Tags->0->15->0,Tags->0->16->0		Section G: PDFs containing Headings		G3 & G4. Headings mark section of contents		Passed		Is the highlighted heading tag used on text that defines a section of content and if so, does the Heading text accurately describe the sectional content?		Verification result set by user.

		377						Section H: PDFs containing Forms		H5. Tab order		Passed		All pages that contain annotations have tabbing order set to follow the logical structure.		

		378						Section I: PDFs containing other common elements		I1. Nonstandard glyphs		Passed		All nonstandard text (glyphs) are tagged in an accessible manner.		

		379						Section I: PDFs containing other common elements		I3. Language for words and phrases		Passed		All words were found in their corresponding language's dictionary		

		380						Section I: PDFs containing other common elements		I4. Table of Contents		Passed		All TOCs are structured correctly		

		381		5,6,7,8,9		Tags->0->3->1,Tags->0->3->3,Tags->0->3->1->0->1,Tags->0->3->1->1->1,Tags->0->3->1->2->1,Tags->0->3->1->3->1,Tags->0->3->1->4->1,Tags->0->3->1->5->1,Tags->0->3->1->6->1,Tags->0->3->1->7->1		Section I: PDFs containing other common elements		I5. TOC links		Passed		Please verify that the page numbers referenced in the highlighted TOC are correct.		Verification result set by user.

		382		5,6,7,8,9		Tags->0->3->1,Tags->0->3->3,Tags->0->3->1->0->1,Tags->0->3->1->1->1,Tags->0->3->1->2->1,Tags->0->3->1->3->1,Tags->0->3->1->4->1,Tags->0->3->1->5->1,Tags->0->3->1->6->1,Tags->0->3->1->7->1		Section I: PDFs containing other common elements		I5. TOC links		Passed		Please verify that the links in the highlighted TOC function correctly		Verification result set by user.

		383						Section I: PDFs containing other common elements		I6. References and Notes		Passed		All internal links are tagged within Reference tags		

		384						Section A: All PDFs		A5. Is the document free from content that flashes more than 3 times per second?		Not Applicable		No elements that could cause flicker were detected in this document.		

		385						Section H: PDFs containing Forms		H1. Tagged forms		Not Applicable		No Form Annotations were detected in this document.		

		386						Section H: PDFs containing Forms		H2. Forms tooltips		Not Applicable		No form fields were detected in this document.		

		387						Section H: PDFs containing Forms		H3. Tooltips contain requirements		Not Applicable		No Form Annotations were detected in this document.		

		388						Section H: PDFs containing Forms		H4. Required fields		Not Applicable		No Form Fields were detected in this document.		

		389						Section I: PDFs containing other common elements		I2. OCR text		Not Applicable		No raster-based images were detected in this document.		
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