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Abstract: Publicly funded pre-K is often touted as a means to narrow achievement gaps, 

but this goal is less likely to be achieved if poor/minority children do not, at a minimum, attend 

equal quality pre-K as their non-poor/non-minority peers. In this paper I find large “quality gaps” 

in public pre-K between poor/minority students and non-poor/non-minority students, ranging 

from 0.3 to 0.7 SD on a range of classroom observational measures. I also find that even after 

adjusting for several classroom characteristics, significant and sizable quality gaps remain. 

Finally, I find much between-state variation in gap magnitudes, and that state-level quality gaps 

are related to state-level residential segregation. These findings are particularly troubling if a 

goal of public pre-K is to minimize inequality.  
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By the time children first enter kindergarten, there are already large gaps in achievement 

between students of different racial, socioeconomic, and language backgrounds. More 

specifically, achievement gaps between Black and Hispanic children and their White peers, and 

between children from lower socioeconomic backgrounds and their higher socioeconomic 

counterparts, are about two thirds of a standard deviation at the start of kindergarten (Duncan & 

Magnuson, 2005; Loeb & Bassok, 2008 Reardon & Portilla, 2016; Reardon & Robinson, 

2008)—the equivalent of about three years of learning in later grades. Further, gaps between dual 

language learners (DLL)1 and their native-English-speaking peers are as large as a standard 

deviation in early elementary grades (Reardon & Galindo, 2009).  

Publicly funded prekindergarten has long been touted as a means to bolster disadvantaged 

children’s academic skills to reduce gaps in achievement before children enter kindergarten. The 

hope is that it will prevent “at-risk” children from falling further behind their peers in later 

grades (Camilli, Vargas, Ryan, & Barnett, 2010; Lee & Burkam, 2002; Pianta & Howes, 2009). 

There are three ways that public pre-K might help to narrow achievement gaps: (1) If pre-K 

quality experienced by poor/minority students is higher, on average, than that of non-poor/non-

minority students; (2) If, despite equal levels of quality, poor/minority students benefit more 

from pre-K; and/or (3) If public pre-K is disproportionally attended or attended for more years 

by poor and minority students. This paper focuses primarily on investigating the first possibility, 

whether publicly funded pre-K is of equal or higher quality for poor/minority children compared 

to pre-K instruction received by their non-poor/non-minority peers.  

Overwhelmingly, research indicates that the highest quality programs yield the largest 

benefits for children (e.g. LoCasale-Crouch et al., 2007; Mashburn et al., 2008); especially for 

children of disadvantaged backgrounds (Garces, Thomas, & Currie 2002; Magnuson, Ruhm, & 
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Waldfogel, 2007). While this is good news, as it indicates that there are levers that can be 

manipulated to improve the outcomes of “at-risk” children, it also indicates that if children do 

not have equal access to high-quality programs across racial, socioeconomic, and language 

groups, the goal of narrowing achievement gaps may be more difficult to achieve. Certainly, 

quality pre-K is not the only mechanism that might narrow achievement gaps. Educational 

quality in K–12, income inequality, residential segregation, access to extracurriculars, and a 

number of other factors also matter—but quality pre-K is one important mechanism that is 

increasingly politicized. Thus, understanding whether there are gaps in the quality of programs 

attended across groups and, if so, what factors may be driving such gaps is critical to increasing 

the likelihood that public pre-K will have its desired effect.  

In this paper, I pursue four goals. First, I examine evidence-based indicators of the 

quality of preschool classroom process and structure to measure the average differences in 

quality of state-funded pre-K programs experienced by students of different racial, ethnic, 

socioeconomic, and language groups. Once I determine the magnitude of quality gaps, I then 

investigate why quality gaps are so large. In particular, I examine whether these gaps can be 

explained by structural program characteristics, differences in average initial academic and social 

skills among students in the classroom upon entry to the program, classroom demographic 

composition, teacher race, and teacher use of a language other than English in the class. Third, I 

examine whether quality gaps vary among states to consider whether some states are more 

successful at offering equitable pre-K quality across demographics.  Finally, I consider whether 

state-level quality gap magnitudes can be explained by between-state differences in the rate of 

expansion of the state pre-K programs over time, in levels of public pre-K spending, and in 
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levels of residential segregation. This last question could have implications for how to improve 

policies in states where quality gaps are currently large.  

Background Literature 

What is High Quality Pre-K?  

The quality of children’s early childhood learning experiences has been measured in a 

number of ways, but the various measures of early childhood education (ECE) quality generally 

fall into two categories: structural quality and classroom processes.  

Structural quality. Structural measures of quality include factors such as staff-child 

ratios, class-size, operation as full- versus half-day, classroom materials, and teacher credentials. 

Structural measures of quality are not often found to be direct predictors of children’s academic 

and/or social-emotional outcomes, but are rather shown to indirectly predict child outcomes 

through their mediated impact on classroom process (Justice, Mashburn, Hamre, & Pianta, 2008; 

NICHD ECCRN, 2002). Structural measures of quality are commonly of interest to policy-

makers because they are easily regulable and measurable. 

Classroom process. Measures of classroom process focus on how learning happens in 

the classroom. Process generally captures teacher-child interactions, including teachers’ sensitive 

and responsive caregiving, attunement to children’s cognitive and emotional needs, use of 

strategies that scaffold children’s learning, and use of open-ended questions and expansions to 

facilitate complex thought development among children. A large body of theory and research 

suggest that high-quality interactions between teachers and children are principal mechanisms 

that drive children’s development (Mashburn et al., 2008; Morrison & Connor, 2002; NICHD 

ECCRN, 2002; Pianta, 2006; Pianta, Steinberg, & Rollins, 1995).   
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Figure 1 provides a conceptual framework for how state policies and other factors may 

influence classroom structure and composition, which in turn influence classroom processes, 

which subsequently impact student outcomes. 

***Insert Figure 1 about here*** 

Are all quality measures created equal? States have become increasingly invested in 

finding ways to improve the quality of early childhood education programs (Hustedt & Barnett, 

2011). Many states are using state-level Quality Rating Improvement Systems (QRIS), which 

attempt to improve preschool program quality by assessing programs using a series of quality 

measures and assigning programs a star rating that provide an aggregate approximation of 

performance across all measures (see Tout, Starr, Soli, Moodie, Kirby, & Boller, 2011). Quality 

metrics typically span structural and process measures of quality. Take for example the Early 

Childhood Environmental Rating Scale Revised Edition (ECERS-R) (Harms, Clifford, & Cryer, 

2005)—one of the most widely used measures of early childhood quality, to date being used as 

the primary assessment of quality in tens of thousands of classrooms across numerous states, and 

included in many states’ QRISs (Sabol & Pianta, 2014). The ECERS-R is designed to measure 

both classroom structure and process. For example, items in the activity subscale of the ECERS-

R, which focuses on activities such as dramatic play, science, and math, measure what kinds of 

materials children have available to them and the proportion of the day allocated to those 

activities (structure), while other items in the language and reasoning subscale aim to measure 

how the teacher scaffolds communication among children (process).  

But not all measures of classroom quality are created equal. Generally, measures of 

classroom process tend to have greater predictive power over student outcomes than structural 

measures (see Mashburn et al., 2008). Measures such as the ECERS-R have weak predictive 
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power over student outcomes—at best, studies have found that the language and interactions 

factor predicts children’s academic, but not social-emotional, outcomes (see Burchinal, Howes, 

Pianta, & Barbarin, 2008; Clifford & Reszka, 2010; Peisner-Feinberg et al., 2001). On the other 

hand, process-based measures such as the Classroom Assessment Score System (CLASS) 

(Pianta, La Paro, & Hamre, 2008)—increasingly used to measure classroom process and teacher-

child interactions in state pre-K and all Head Start programs—are a significant positive predictor 

of both children’s academic and social-emotional outcomes (Mashburn et al., 2008).  

A high-level overview of the predictive validity of measures analyzed in this paper can be 

found in Table 1. In this paper, I include both quality measures with strong predictive validity 

such as the CLASS, as well as weaker ones such as the ECERS-R, for two reasons. First, 

because states continue to use structural measures such as the ECERS-R as important 

benchmarks of quality, they are still relevant to the policy conversation. Second, because some 

research suggests that despite their limited direct predictive validity on children’s development, 

measures such as the ECERS-R and other indicators of classroom structure may be important 

enablers of high quality classroom process and teacher-child interactions, which in turn impact 

child outcomes (NICHD, 2002; Nores & Barnett, 2014).  

 ***Insert Table 1 about here*** 

Is the Definition of Process Quality Universal?  

 While classroom processes across measures are generally strong predictors of student 

outcomes (Mashburn et al., 2008) and typically provide information about what is happening in 

different classrooms, the use of measures to define “quality” is tricky, and attempts to do so are 

not always clear. Furthermore, what quality-measurement tools reward as “high quality” may 

impact children of different backgrounds in different ways. 
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 For instance, one indicator of classroom process is the amount of time spent in free play 

(e.g. children’s freedom to choose which play activity they will engage in and how they will 

play) versus direct instruction (e.g. teacher instructing the whole class during circle time), with 

more free play often seen as the gold standard. However, Chien et al. (2010) found that children 

in public pre-K who spent more time in free-choice activities realized significantly smaller gains 

on a range of academic outcomes than their peers in classrooms with more direct instruction. 

Although these short-term findings do not eliminate the possibility that free play is beneficial for 

other long-term outcomes, such as executive functioning, they do suggest that programs 

engaging in relatively more free play may be less likely to increase students’ school readiness 

through academic knowledge and skills—the explicit goal of many targeted pre-K programs.  

Definitions of quality may further be culturally defined (Baumrind, 1972; Chao, 2000; 

Fuller & Clarke, 1994; Howes, 2010; Kermani & Brenner, 2000; Ladson-Billings, 1995). In 

some communities (African American ones in particular), didactic and directive instruction is 

often seen as more desirable than student-directed exploratory play, while in others (mostly 

White, middle-class ones) scaffolded instruction is seen as the ideal (Pellegrini, Perlmutter, 

Galda, & Brody, 1990; Slaughter, 1987; Stipek, 2004). For this reason, it is not clear that 

classrooms serving students of different backgrounds should always look the same, as children 

may respond most positively to the style of caregiving they are most frequently exposed to and 

used to. Because of these ambiguities in what defines “high quality” pre-K, in the discussion I 

will elaborate on which quality gaps may represent the most unjust differences in quality. 

The Link Between Pre-K and Child Outcomes, by Subgroup 

 When states fund pre-K, often an intention is to improve the future school performance of 

poor and minority children and, thereby, narrow the achievement gap. States presume to do this 
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by (a) expanding access to early childhood educational experiences for disadvantaged children 

and (b) providing programs that are high in quality, particularly for disadvantaged students. 

Researchers have demonstrated that the largest preschool benefits result from the highest 

quality programs (Barnett, 2011; Burchinal, Vandergrift, Pianta, & Mashburn, 2010; Camilli et 

al., 2010).  Furthermore, the overwhelming majority of rigorous early childhood evaluations are 

of programs serving children in poverty (Leak, Duncan, Li, Magnuson, Schindler, & Yoshikawa, 

2010; Yoshikawa et al., 2013), and these studies generally find that high intensity programs 

(both in quantity and quality of instruction) yield large benefits for poor and/or minority children 

(see Campbell, Ramey, Pungello, Sparling, & Miller-Johnson, 2002; Schweinhart, Montie, 

Xiang, Barnett, Belfield, & Nores, 2005). Research is mixed on whether pre-K is more effective 

for disadvantaged children than their more advantaged peers, but at a minimum this research 

suggests that high quality pre-K programs are equally beneficial for poor and minority children 

as they are non-poor non-minority children (Gormley, 2008; Gormley, Gayer, Phillips, & 

Dawson, 2005; Magnuson, Lahaie, & Waldfogel, 2006; Weiland & Yoshikawa, 2013), and in a 

handful of cases may be more effective for the former group than the latter.  

Given the above research, pre-K certainly has the potential to narrow achievement gaps, 

but mainly if (a) access exists across subgroups and/or (b) programs are high quality in nature. 

Less is known about whether the quality of state pre-K programs that disadvantaged children 

attend are, on average, high, and if so, whether they are as high as those attended by their more 

advantaged peers. Perhaps more importantly, if quality is unequal between these groups, it begs 

the question of what might be driving these inequalities.  

Differential Access to Quality Pre-K by Student Backgrounds 
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 Across preschool settings (including child care and Head Start), research suggests that 

poor and minority children are less likely to be in the highest quality and most stimulating 

programs relative to their White non-poor peers (Barnett, Carolan, & Johns, 2013; Early et al., 

2010; see also Bassok, Fitzpatrick, Greenberg, & Loeb, 2013). Presumably, the purpose of public 

state pre-K is, in part, to narrow this gap in access to quality.  

A handful of studies have considered whether state-funded pre-K programs serving 

higher proportions of poor and minority children are lower in quality than those serving more 

advantaged children. A 2010 case study of about 4,000 Georgia pre-K classrooms found that 

while higher minority lower-income communities had higher scores on structural measures of 

quality than did lower minority higher-income communities, they had the lowest scores on the 

CLASS (Bassok & Galdo, 2015). Using broadly defined high versus low classroom quality 

“profiles,” another study of 238 classrooms in six states2 found that programs scoring highest in 

quality served the lowest percentage of non-White and poor children (49%) compared to the 

lowest quality programs (73% and 65%, respectively). Finally, using data of the same 700 

classrooms in 11 state pre-K programs analyzed in this paper, Chien et al. (2010) found that 

among four profiles of classroom instruction (free play, scaffolded, individual, and group 

instruction), higher proportions of Black, Hispanic, and poor children were enrolled in 

classrooms of the “individual instruction” profile (e.g. spending more time on didactic academic 

activities) than White non-poor children. The reverse was true of the other three profiles.   

While those three studies shed light on the disparities in state pre-K quality and 

classroom process, I extend the Pianta et al. (2005) and Chien et al. (2010) studies in several 

important ways. First, the prior literature focused on broad profiles of quality, which is useful for 

thinking about equity of access overall, but makes it difficult to draw detailed policy 
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implications. I conduct analyses using a broader set of indicators of quality. Second, prior 

research focused on the proportion of children of various backgrounds enrolling in classrooms of 

different levels of quality. Instead, this paper’s approach of presenting quality differences as 

standardized gaps at the student level has three advantages: (1) it allows for the comparison of 

gap magnitudes across measures on a uniform metric to understand whether quality gaps are a 

bigger challenge for some quality dimensions than others, (2) it allows one to compare the 

magnitude of quality gaps to the magnitude of achievement gaps, which are often computed in 

standard deviation units, and (3) it describes average differences in quality experiences of 

children of different subgroups rather than describing the average demographic composition of 

classrooms meeting some quality criteria. Third, the prior literature considered quality 

differences by income and race, with little attention to an ever-growing population of pre-K 

attendees—DLL students. This paper fills this gap. Fourth, while the prior literature spoke, in 

part, to the first question of this study (about whether there are differences in pre-K quality 

across student groups), they did not address any of the remaining questions—namely whether the 

size of “quality gaps” varies across states, which could have important policy implications if 

some states have larger gaps than others. Finally, the prior literature did not investigate which 

state- and classroom-level factors strongly predict quality gaps. This last piece is critical for 

understanding how to close quality gaps, and for crafting future policy to ensure that high quality 

pre-K is equitably distributed across groups.  

Factors That Predict Classroom Process 

 There are a number of different factors that could lead to measured differences in pre-K 

process. The most obvious and perhaps salient include (1) structural differences, (2) differences 
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in students’ skills prior to program entry, (3) differences in teacher and/or student race/ethnicity, 

and (4) state differences in pre-K policies and level of residential segregation. 

 (1) Differences in structural features of quality could lead to differences in process 

quality if, for example, programs serving higher proportions of poor and minority children are 

those employing teachers with less training and/or skills. If pre-K is anything like K–12, 

programs in the poorest neighborhoods may have the most difficulty attracting and retaining 

good teachers (Lankford, Loeb, & Wyckoff, 2002). (2) Differences in students’ skills prior to 

program entry could also drive differences in classroom process if (a) classrooms serving more 

disadvantaged children are more difficult to manage (because of greater behavioral challenges), 

(b) teachers target instruction toward more basic skills to catch disadvantaged students up 

academically, or (c) teachers of lower credentials/skills are differentially sorted into these 

classrooms within schools. (3) Differences in teacher race across programs could drive 

differences in classroom process if teachers have different cultural ideals about child-rearing and 

thus engage in practices not typically rated high by conventional measures of pre-K process 

(Chao, 2000; Kermani & Brenner, 2000; Slaughter, 1987).  Student race could affect process if 

teachers adapt their teaching styles to be observant of community definitions of appropriate 

caregiving (see Fuller & Clarke, 1994; Howes, 2010; Slaughter, 1987; Stipek, 2004). Finally, (4) 

states could influence differences in classroom processes either through state policies (e.g. state-

mandated pre-K funding per child), which in turn may influence structural features of quality and 

thus classroom processes, or through their lack of oversight or ability to change characteristics of 

their states.  

 Virtually all of the existing literature on which factors predict quality have considered the 

degree to which structural indicators of quality predict classroom process. These studies tend to 
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indicate that there is some, albeit weak, relationship between factors such as teacher credentials 

and instructional quality (LoCasale-Crouch et al., 2007; NICHD, 2002; Nores & Barnett, 2014; 

Pianta et al., 2005), but not higher order teacher skills like language modeling (Justice et al., 

2008).  

State Pre-K Policy and Between-State Variation in Quality 

There is much between-state variation in how state pre-K is regulated, which is likely to 

have implications for the quality of pre-K classroom process (see Figure 1; see also Justice et al., 

2008; NICHD ECCRN, 2002). For example, to date just over half of all state pre-K programs 

require lead teachers to have a BA, and 60% require regular site visits (Barnett et al., 2013). One 

study found that there was more between-state variation in pre-K quality than there was within-

state variation (Pianta et al., 2005). If this is true, then considering which state-level features are 

the strongest predictors of high quality pre-K seems critical for reforming state policy as a means 

to improve quality. 

There is also much between-state variation in state pre-K spending per child, the rate at 

which states have increased the proportion of children served in pre-K over time, and the state’s 

level of residential segregation (see Appendix tables available upon request; see also, Barnett et 

al., 2013). Any of these factors could explain quality gap magnitudes if they lead to selection of 

the best pre-K teachers into the most affluent pre-K programs. One hypothesis is that states that 

pay more per child might be able to recruit pre-K teachers from a broader, more highly qualified 

labor force to fill positions in densely populated poor and minority neighborhoods. Another is 

that states that expanded their pre-K programs the quickest will experience larger quality gaps, 

because as more pre-K teaching positions become available within a state, the best pre-K 

teachers sort into higher SES programs. Similarly, K–12 research has found that teachers have 
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preferences to teach in schools with large numbers of White, high-ability students (Boyd, 

Lankford, Loeb, Ronfeldt, & Wyckoff, 2011; Jackson, 2009), so states with high levels of 

residential segregation may also be those with the largest pre-K quality gaps because of limited 

access to high quality teachers. While much is known about differences across states in pre-K 

regulations, less is known about differences across states in process quality experienced by 

children of different racial, language, and socioeconomic backgrounds. 

The Current Study: Data and Methods 

Sample 

Data for this study came from two main data sets, the State-Wide Early Education 

Programs Study (SWEEPS) and the National Center for Early Development and Learning 

(NCEDL) Multi-State Study of Pre-Kindergarten. Data for the studies were collected in a total of 

11 states—five (Massachusetts, New Jersey, Texas, Washington, and Wisconsin) in 2003–2004 

and six (California, Georgia, Illinois, Kentucky, New York, and Ohio) in 2001–2002, 

respectively. These two studies implemented the same measures and were designed to combine 

data sets. The states were selected to represent those that had committed significant resources to 

state pre-K initiatives and that had been operating for several years. At the time of data 

collection, 80% of all children in the United States participating in state-funded pre-K were 

enrolled in one of these states, and 83% of all state dollars spent on pre-K were spent in these 

states (Barnett, Robin, Hustedt, & Shulman, 2003).3 The SWEEP study involved a stratified 

random sample of 100 sites in each of the five states, and the multi-state study involved a 

stratified random sampling of 40 state pre-K sites within each of the six states. Across both 

studies, one classroom was randomly selected per pre-K site. A total of 647 classrooms with 
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12,334 pre-K students (three and four years old) make up the final sample, which represents 90% 

of all sampled classrooms that had complete data on all classroom quality measures.  

Classroom Quality Measures 

Quality in this study was primarily measured through direct classroom observation 

(ECERS-R, CLASS, and the emerging academics Snapshot—more details below). A handful of 

measures of classroom structure were also measured using teacher surveys. Finally, one measure 

of teacher beliefs about child-rearing was also included. While this measure is not typically 

considered a measure of pre-K quality, it is included because teacher beliefs may play a critical 

role in determining how teachers facilitate classroom process. Means and standard deviations of 

all measures are presented in Table 2. The pre-K quality measures studied in this paper 

(described in more detail in the section that follows) were selected on three main criteria. First, to 

represent the most policy-relevant and widely used existing measures (e.g. ECERS-R and 

structural measures). Second, to include measures that predict a range of children’s 

developmental outcomes (e.g. Snapshot for academic outcomes and CLASS for social-emotional 

ones). Third, to represent those measures with the strongest predictive validity for a range of 

children’s outcomes (e.g. the CLASS).  

 Survey measures of structural quality. I use four main measures of structural quality in 

this paper. These include staff-child ratio, class size, teachers’ years of experience with 

preschool-aged children, and teachers’ years of education. These measures were assessed 

through director surveys for the former two questions and teacher surveys for the latter two. I 

include these measures because of their policy-relevance and highly regulated nature, despite 

mixed evidence on their direct relation to children’s developmental outcomes (Early et al., 2007). 
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 Classroom Assessment Scoring System (CLASS). The pre-K version of the CLASS, a 

measure of classroom process, was used in this paper (Pianta, La Paro, et al., 2008). Pianta et al. 

(2005) conducted a factor analysis of this study’s version of the CLASS. This analysis yielded 

two factors of process quality that I use in this paper: Emotional Climate (derived from items 

Positive Climate, Negative Climate, Teacher sensitivity, Over Control, and Behavior 

Management) and Instructional Climate (derived from items Productivity, Concept 

Development, Learning Formats, and Quality of Feedback). Each of these two factors has been 

found to significantly predict children’s gains in academic and social-emotional outcomes, 

respectively (Mashburn et al., 2008). Each of the nine items4 were scored approximately eight 

times per classroom and were rated on a 7-point scale. Internal consistencies for the emotional 

and instructional climate scales were 0.86 and 0.78, respectively. All observers were trained 

prior to data collection and reliabilities on the CLASS were calibrated against videotape master 

codes or the codes of the measure’s authors when establishing reliability through live classroom 

observations. Classroom assessors’ mean weighted kappa5 on their final reliability test was 0.73, 

and 93% of data collector responses were within one point of master codes. 

 Early Childhood Environmental Rating Scale-Revise (ECERS-R). The ECERS-R, a 

43-item measure of structural and process classroom quality was also used. Each item is scored 

on a 7-point Likert scale. The instrument evaluates programs across seven domains: Space and 

Furnishings; Personal Care Routines; Language and Reasoning; Activities; Interactions; Program 

Structure; and Provisions for Parents and Staff. Consistent with prior research (e.g. Peiser-

Feinberg et al., 2001), the original study researchers found two ECERS-R factors (see Pianta et 

al., 2005) that are used in the current analysis: Language and Interactions and Provisions for 

Learning. The former is a composite of indicators measuring factors like staff-child interactions, 
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discipline, and using language to develop reasoning skills. The Provisions for Learning 

composite measures structural factors such as materials. At best, only the language and 

interactions factor has been found to moderately predict children’s academic gains (Burchinal et 

al., 2008; Clifford & Reszka, 2010; Peisner-Feinberg et al., 2001). However, I include the 

ECERS-R in this paper because of its wide usage across states as a key policy metric to measure 

quality (e.g. in QRIS systems; Sabol & Pianta, 2014).  

 Observers’ reliability on the ECERS-R was determined prior to data collection against a 

master coder’s scores during a practice classroom visit. Assessors’ mean weighted kappa with 

the master coder was 0.74, and 87% of assessors’ responses were within one scale point of the 

trainer’s code levels. These numbers are consistent with other studies (e.g. Peisner-Feinberg et 

al., 2001).  

 Emerging Academics Snapshot (Snapshot). The Snapshot is a pre-K observation 

measure that captures moment-by-moment experiences of children in classrooms (Ritchie, 

Howes, Kraft-Sayre, & Weiser, 2001). The Snapshot is an important measure to include in this 

paper because it captures both what children experience in the classroom (e.g. share of the day 

spent in science), and how those experiences occur (e.g. free play, group instruction, etc.)—both 

inputs of which have been linked to children’s academic outcomes (Chien et al., 2010). The 

Snapshot is conducted by observing four randomly selected children within each classroom for 

20-second observation periods followed by 40-second coding periods. Each of the four children 

are observed in succession before returning to observe the first child again. The cycle continues 

for five iterations, after which the observer pauses to code other measures before returning to the 

Snapshot to complete additional cycles. On average, children were observed across 50 one 

minute cycles (sd = 22.4). The Snapshot codes cover three domains and are measured as present 
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or absent during each 20-second observational period. Codes for each domain and item were 

averaged across children within classrooms to obtain classroom-level measures of the average 

proportion of time children spent engaged in various activities and settings. 

 The Snapshot consists of three domains, indicators of which were coded if present during 

each observation interval: (1) Setting, (2) Activity, and (3) Teacher-Child Interactions. The (1) 

Setting domain captures three mutually exclusive categories, free choice, teacher-assigned, or 

meals/routines. The setting was also coded as whole-group or small-group. The (2) Activity 

domain captures any of 11 learning activity codes, which were not mutually exclusive (e.g. a 

child could have been read to about science).  Sample activities are Literacy or Math. Finally, (3) 

Teacher-Child Interactions are coded in two ways. First, each observation interval codes whether 

teacher-child interactions (if present) were Scaffolded or Didactic. Interactions were then coded 

for whether they were present at all (None), or were Minimal, Routine, Simple, or Elaborated in 

nature. These were mutually exclusively coded, whereas scaffolded and didactic were not. 

Finally, the coder measures whether teachers were Distracted.  

Teacher beliefs about child-rearing. The Modernity Scale (Schaefer & Edgerton, 1985) 

measured teachers’ beliefs about child-rearing to differentiate teachers with more traditional 

adult-centered (authoritarian) beliefs from those with more child-centered (authoritative) beliefs. 

Prior research has shown that in child-care homes, caregiver attitudes about children and child-

rearing significantly predict both classroom quality and the presence of behavior problems in 

young children (Clarke-Stewart, Lowe Vandell, Burchinal, O’Brien, & McCartney, 2002). 

Authoritative beliefs are generally associated with higher quality. Child-centered belief items 

were reverse coded to derive average scores on the measure. Teachers holding a more adult-

centered view would agree with items like, “Children must be carefully trained early in life or 
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their natural impulses make them unmanageable,” and “Children should always obey the 

teacher.” Teachers with more child-centered beliefs would more strongly agree with statements 

such as “Children should be able to disagree with their parents if they feel their ideas are better.” 

The measure is a 15-item Likert questionnaire ranging from 1 (do not agree) to 5 (strongly 

agree). Chronbach’s alpha for this scale is 0.84 (Schaefer & Edgerton, 1985).  

Explanatory Variables Used in Research Questions 2 Through 4 

Family questionnaire. Questionnaires were sent home with all children (not only the 

four randomly selected) in each classroom. This questionnaire collected information about the 

ethnicity, gender, income-to-needs ratio, maternal education, and language status of children. 

This enabled me to precisely estimate the racial/ethnic and socioeconomic information of 

children in each of the 647 classrooms in the sample, representing 12,334 children.  

Classroom-level explanatory variables. In addition to the above described variables, I 

used other variables to explain quality gaps. First, each average classroom’s student performance 

(the average score among the four randomly sampled children per classroom) was computed to 

consider whether the average skills of students in the class might explain classroom quality. 

While using just four randomly sampled students to draw inferences about the average skills of 

all students in the classroom may generate less precise estimates due to small sample sizes, they 

should not be biased in aggregate analyses across classrooms. I used three variables. (1) The 

Peabody Picture Vocabulary Test- 3rd edition (PPVT-III) to measure receptive vocabulary (Dunn 

& Dunn, 1997). (2) The Woodcock-Johnson Psycho-Educational Battery (WJ) (Woodcock, 

McGrew, & Mather, 2001) Applied Problems (AP) subtest to assess emergent math reasoning 

and problem-solving skills. Spanish versions of both tests were administered to DLLs whose first 

language was Spanish. This score was used in place of the English score when applicable. (3) 
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The Teacher-Child Rating Scale (TCRS) (Hightower et al., 1986) social competence subscale 

was completed by teachers. This subscale consists of 20 items rated on a 5-point scale. I used 

additional measures of structural quality to explain process quality gap magnitudes. These 

measures include whether the class was full-day, hours/week students spent in class, and the 

teacher’s wage on a per-hour basis adjusted to 2014 dollars, in addition to the structural measures 

used to compute quality gaps. Finally, teacher race and whether a teacher spoke a language other 

than English in the classroom were used to predict quality gaps. Of the 37.5% of teachers who 

spoke a language other than English in the classroom, 91% spoke Spanish.  

I standardized raw scores on all continuous measures relative to the full sample in all 

states, to reflect the classroom’s or children’s performance relative to others in the study 

population. 

State-level explanatory variables. I constructed three sets of variables to answer the 

final question about which state-level factors are correlated with state-level quality gaps. First, I 

collected state pre-K spending per child in the study year from the State of Preschool Yearbooks6 

(Barnett et al., 2003). Second, I calculated the rate of pre-K expansion from the Current 

Population Survey (CPS) and Kids Count data. CPS was used to construct a variable indicating 

the proportion of age-eligible children enrolled in public preschool7 by year and state. Kids 

Count data allowed me to disaggregate the number of preschoolers enrolled in public school 

from those enrolled in Head Start. Finally, I used Census tract-level data from the American 

Community Survey (ACS) to compute the Information Theory Index (Theil’s H), a measure of 

state-level residential segregation. The index increases from 0 to 1, where 0 represents complete 

integration and 1 represents complete segregation. 
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Sample of children. Sample students in the current paper are enrolled in state pre-K, 

which is often targeted to low-income children and could raise concerns about the external 

validity of findings. The average annual family income of the non-poor (above 150% of the 

poverty line) children in the sample is $58,610, compared to $29,790 for poor children. The 

income distribution in the sample is presented in Figure 1, with a dashed line indicating the 

poor/non-poor cut-off used for an average-size family in the current paper. The median family 

income in the United States is captured by the solid line. Generally, this distribution looks 

similar to the income distribution of the overall population in the U.S. with two exceptions—(1) 

there is a slightly higher proportion of poor children in the current sample, and (2) there is an 

income ceiling of just over $110,000 per year in the non-poor sample. While not entirely 

representative of the population, this income ceiling likely indicates that any poor-non-poor 

quality gaps presented are conservative or underestimates of the reality of such gaps.  

Analytic Strategy 

I analyzed data using linear regressions that adjusted for the survey design structure of 

the data, including primary sampling units (PSUs) or clusters within which classrooms were 

randomly selected. Probability weights allowed me to account for the number of classrooms in 

the population each observation represents.8 In order to calculate quality gaps at the student-

level, I used two variables to expand the classroom-level data set: proportion of students of each 

ethnic or socioeconomic background in each class and class size. The product of these variables 

yielded the number of students of each background in each class, which allowed me to create a 

long data set with dummy variables for whether student i in classroom c was Black, Hispanic, 

poor, and/or DLL. This approach enabled me to capture all students in each classroom (totaling 

12,334 students), rather than relying on the four randomly sampled children within each 



22 
 

classroom to compute quality gaps. This method is also the most straightforward for calculating 

gaps, as it allows one to incorporate analytic weights through the expansion process, and then 

adjust for probability weights during regression models. I also estimated jackknife standard 

errors9 in all regression models (Kolenikov, 2010).  

It is important to note that the expanded analytic approach is mathematically the same as 

using an analytic weighting approach (Gould, 1999). I conducted analyses on a non-expanded 

data set as a specification check to ensure that the expansion method did not produce artificially 

small standard errors due to increased sample size. Here, Q is a classroom quality measure. To 

examine the average difference in Q between the classrooms of students of group A and B, I first 

standardized Q, and then computed ��� − ��� , where ��� =
∑ 	
�
�
�



∑ 	
�
�


 , where c indexes 

classrooms, w is a classroom weight, t is the total enrollment in the classroom c, and ���  is the 

proportion of students in classroom C who are in group A. The same is computed for group B 

and the two values are differenced. Both methods produced identical gap and standard error 

estimates.  

To answer question one about gaps in pre-K classroom quality, I regressed a standardized 

(mean 0) version of each quality measure (���) for each student i in each classroom c on a 

dummy variable, G��, to represent student i’s group (e.g. race).10 Quality gaps are standardized 

relative to the entire sample of students. I ran four separate regressions for each quality outcome 

(to capture differences between Black and White, Hispanic and White, poor and non-poor, and 

DLL and non-DLL groups, each separately), using a subpopulation option11 to yield a constant 

sample across models estimated. 

To answer question two, about which factors explain quality gap magnitudes, a model of 

the following form was estimated:  
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���� = �� +  β
�

G��� +  Χ 
�

+  Γ� + ���� 

Where ���� is the standardized quality experienced by student i in classroom c in state s. �� 

captures the standardized classroom quality experienced by the reference group (e.g. White 

students). β
�
 captures the standardized difference between the group of interest and the reference 

group (e.g. Black versus White) in the classroom quality experienced, conditional on controls. 

For measures where higher scores represent higher quality, a negative coefficient indicates that 

poor and minority students receive lower-than-average quality pre-K than their respective 

counterparts. A handful of measures are coded in the opposite way by design. For example, 

higher scores on the Modernity Scale represent more traditional/authoritarian child-rearing 

views, so a positive coefficient on β
�
 still represents an undesirable gap. A similar principle 

applies to class size.  

Χ 
�
 captures a vector of classroom-level controls used to explain quality. The vector 

includes four categories of variables: (1) structural characteristics of classrooms, to examine 

whether, for instance, variation across classrooms and student subgroups in teacher credentials 

and class-size explains the size of gaps, (2) average academic and social skills of students in the 

classroom upon fall entry, to explore the possibility that if the initial skills of students are low, 

teachers may target teaching to their students’ ability, (3) demographic classroom composition, 

to consider the possibility that teachers teach differently in classrooms that are densely populated 

by one group over another, and (4) teacher race and a dummy for whether teachers speak a 

language other than English in the class, to examine whether these characteristics are tied to 

different practices. I add each set of controls to the model separately in four iterative regressions, 

followed by two additional models: one with state fixed effects, Γ�, and one with all controls 

plus  Γ� to estimate within-state gaps and control for all unobservable idiosyncratic state factors 
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that influence classroom quality such as state pre-K policy. Observing the degree to which β
�
 

changes in magnitude and significance after the inclusion of these variables indicates how much 

of the relationship between student race and classroom quality is explained by other factors.   

 To answer question three, whether there is between-state variation in quality gaps, I 

estimate a model of the following form:  

���� = Γ� +  Γ� ∗ ��� +  ���� 

Where Γ� ∗ ��� represents a vector of state-by-subgroup dummy variables to estimate quality 

gaps within each state.  

Finally, because of the limited number of states, I consider question four, regarding 

which state-level factors are correlated with quality gaps, qualitatively through figures. Due to 

data-use agreements, state names have been redacted from figures answering questions three and 

four. States are instead assigned a state number that is constant across figures.  

Results 

Question 1: Magnitude of Standardized Quality Gaps 

 Results for research question one, regarding the magnitude of standardized White-Black, 

White-Hispanic, poor-non-poor, and DLL-non-DLL pre-K quality gaps are presented in Table 3.  

*** Insert Table 3 *** 

Results indicate that quality gaps are large and statistically significant on most measures, 

generally ranging from 0.3 to 0.7 standard deviations (sd),12 with magnitudes that tend to mirror 

the magnitude of achievement gaps when children first enter school (Duncan & Magnuson, 

2005; Reardon & Portilla, 2016). Quality gaps tend to be largest on measures of emotional and 

instructional climate from the CLASS—estimated at around 0.4 to 0.7 sd depending on the 

subgroup—which equates to about 0.5 points out of 7 on this measure. It is noteworthy that these 
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CLASS factors are also the most highly predictive of student gains in social-emotional and 

academic skills, respectively. Finally, these gaps tend to be largest between Black and White 

students, especially on the CLASS (overall CLASS gap= -0.659 sd), about twice the size of 

Hispanic-White and poor-non-poor gaps on this measure.  

Further, the Snapshot reveals some interesting patterns. Black, Hispanic, poor, and DLL 

students are all significantly less likely than their White, non-poor, and non-DLL peers to be 

engaged in free-choice activities (gap= -0.396 to -0.582 sd). These gaps equate to 6.2% to 9.1% 

less share of the school day spent in free-choice activities. In contrast, and perhaps instead, they 

are significantly more likely to be engaged in individual time (e.g. assigned to work individually 

on worksheets: gap= 0.348 to 0.423 sd, or 2.3% to 2.6% greater share of the day). The same 

pattern is generally apparent for didactic (gap= 0.212 to 0.527 sd, or 2.6% to 6.5% greater share 

of the day) versus scaffolded instruction (gap= -0.199 to -0.301 sd, or 1.4% to 1.9% less share of 

the day). Finally, the potential academic tradeoff between time allocated to letters/sounds and 

away from science is apparent. Black, Hispanic, poor, and DLL students spend significantly 

more time on activities related to learning letters/sounds (gap= 0.182 to 0.424 sd, or 0.7% to 

1.6% greater share of the day) and significantly less time engaged in science activities (gap= -

0.259 to -0.469 sd, or 1.4% to 2.6% less share of the day) than their non-minority peers, though 

the effect was not significant for DLL students. While these gap magnitudes, in terms of 

proportion of the overall day, seem small, when considering that on average pre-K classrooms 

spend only 4.1% of the day on letters/sounds and 7.2% of the day on science, for example,13 

these gaps are quite sizable.  

 Gaps on structural measures of quality are less salient than the others. Still, a few 

significant gaps stand out. First, the class sizes of Hispanic students are significantly larger than 
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those of their White peers (gap= 0.40).14 In other words, Hispanic children have an additional 1.6  

students in their classrooms, on average, than White students. Second, Hispanic, poor, and DLL 

students all have teachers with fewer years of experience than their respective counterparts (gap= 

-0.138 to -0.396, or 1 to 2.7 fewer years of experience in pre-K). Finally, it is noteworthy that 

DLLs have teachers with more years of education than do non-DLLs (gap= 0.219 sd, or 

approximately 0.4 more years of education). This may be because some states require additional 

credentials among teachers serving DLLs (e.g. bilingual or ESL certification). 

There are also significant traditional child-rearing views gaps among all groups, such that 

minority and poor students are more likely to have teachers who endorse more adult-centered 

authoritarian beliefs than are their non-minority and non-poor peers.  

Question 2: Classroom Factors That Explain Gap Magnitudes 

 Results for question two regarding what classroom factors explain gap magnitudes are 

presented in Figures 3a and 3b. Gaps included in this second analysis are limited to the largest 

and most significant quality gaps, and those that are generally the most significant predictors of 

student outcomes. The first figure in the series demonstrates gaps, unadjusted for any classroom-

level controls. Each figure thereafter adjusts for a separate set of controls. Solid bars indicate 

gaps that are statistically distinguishable from zero. Hollow bars indicate gaps that are not 

statistically significant (or that cease to be statistically significant after adjusting for controls).  

***Insert Figures 3a & 3b*** 

First, with a few exceptions, the set of structural classroom indicators15 explain virtually 

none of the quality gap magnitudes on process quality. For example, the overall CLASS gaps 

remain equally large and significant before and after controlling for these factors. The structural 
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indicators are often jointly significant predictors of quality, indicating that structural factors 

covary with process quality, but do not vary much between groups.  

Second, the set of average student ability variables16 and classroom racial/socioeconomic 

composition variables17 each separately explain about half of the size of the quality gaps. Most 

notable, average ability in the class explains virtually all of ECERS-R gap magnitudes, and 

classroom composition explains virtually the entire scaffolds gap. Still, even after accounting for 

these factors, statistically significant gaps of approximately -0.15 to -0.30 sd remain on a number 

of measures. 

 Thirdly, teacher race and whether a teacher speaks a language other than English in class 

explain little to none of the magnitude of quality gaps on the CLASS, ECERS-R, and individual 

time, but explain all of the size of Black-White and Hispanic-White gaps on teachers’ beliefs 

about child-rearing, and in most cases at least half of the size of the free-choice and scaffolding 

gaps.  

 After adjusting for all controls, about a third of all estimated gaps remain significant, 

though mostly only showing coefficients of half to a third as large as the original magnitude. 

Controlling for state fixed effects explains about 50% of gaps, which suggests that half of quality 

gap magnitudes result from disadvantaged students being concentrated in states with lower pre-K 

quality than the average. This may suggest that it is just as important to improve overall quality 

in some states as it is to ensure equity of access to quality in others. Best seen in the last panel of 

Figure 4, controlling for all factors and state fixed effects explains virtually all of the magnitude 

and significance of gaps. This result suggests that most of the inequalities in access may be 

largely eliminated through policies that (a) ensure that students with limited skills are not 
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concentrated only in classrooms with each other, and (b) focus on state-level efforts to increase 

pre-K quality on average. 

Question 3: Variation Across States 

Results for question three, whether there is between-state variation in quality gap 

magnitudes, are presented in Figure 4 for the overall CLASS and ECERS-R for the sake of 

parsimony. Figures for all measures are available upon request. Figures are sorted by the average 

size of the quality gap across gap groups and by state. It is noteworthy that some state gap 

estimates are highly imprecisely estimated, although others are quite precise. The imprecision 

could be explained in part by a small population for a gap group within a state. In a handful of 

cases, confidence intervals were truncated because they would extend beyond the x-axis range.  

*** Insert Figure 4*** 

There are three main takeaways. First, there is sizable variation in gaps across states on 

some measures but not others. The most variation is evident on the ECERS-R and CLASS. 

Further analyses revealed much variation across states in the proportion of the instructional day 

spent in free choice and scaffolded interactions. Less variation is apparent on measures such as 

proportion of the day spent as individual time, teachers’ belief about child-rearing, and measures 

of proportion of the day spent on academic content such as science. 

 Second, these figures can be viewed in clusters of gaps by state within a figure. When a 

state has a large gap on the measure for one gap group, it tends to have a large gap for all gap 

groups. This is in part because gaps are necessarily correlated. Black-White and Hispanic-White 

gaps, for example, both rely on the average classroom quality of White students in the state. 

Similarly, language status, race, and income are correlated, which results in correlated quality 

gaps. However, this finding also may be due to the fact that states that tend to have poor quality 
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programs serving one disadvantaged group also offer similarly low quality programs to other 

disadvantaged groups. 

Third, there are some consistent patterns of state rankings across measures.18 Across 

quality gap measures, states six and eleven are among those that tend to display quality gaps 

favoring poor/minority students, or that are not distinguishable from zero. On the other hand, 

states eight and two are among those that tend to consistently display large quality gaps favoring 

non-poor/non-minority students. A robustness check of between-state variation in overall quality 

indicates that there is much less between-state variation in overall quality than there is in gaps, 

but that overall quality rankings tend to mimic those of quality gaps. 

Question 4: State-Level Factors That Explain Between-State Differences 

 Finally, this section reports on research question four, about which of three state-level 

factors—(1) the rate of pre-K expansion since 1995, (2) pre-K spending per child, and (3) 

residential segregation—correlate with state-level quality gaps. Simple correlational illustrations 

demonstrate that neither the rate of pre-K expansion nor spending per child is predictive of state-

level quality gaps.19  

 However, there are relationships between quality gaps and residential segregation on a 

number of quality measures, particularly for Black-White and Hispanic-White gaps. Figure 5 

displays results of these relationships for the ECERS-R and CLASS. There is a clear relationship 

between segregation and Black-White and Hispanic-White gaps on the ECERS-R and CLASS; 

states with the largest gaps favoring White students tend to be those with the highest levels of 

residential segregation for that gap group, and vice versa. The same relationship is evident for 

free choice activities. For individual time, the pattern is similar to Black-White gaps. 

Interestingly, there seems to be a clear positive relationship between Hispanic-White gaps in 
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teachers’ traditional beliefs about child-rearing and residential segregation; suggesting that in 

areas with higher residential segregation, teachers of more densely populated Hispanic 

classrooms are more likely to have traditional beliefs about child-rearing. Finally, there is a 

positive relationship between a state’s structural quality gap (particularly the Black-White gap) 

and the state’s residential segregation. There is little or no relationship between structural quality 

gap and measures of science, letters/sounds, and scaffolds/didactic. Further, there is not enough 

variation in poor-non-poor residential segregation to strongly detect a relationship.  

*** Insert Figure 5*** 

Discussion 

This paper estimates the magnitude of gaps in pre-K quality and classroom process 

between Black/Hispanic and White, poor and non-poor, and DLL and non-DLL students. It is 

motivated by the need to understand whether quality pre-K is equitably distributed across 

students and whether state pre-K has the potential to close the achievement gap. Pre-K can close 

as much as 50% of the achievement gap if children attend the highest quality programs (Camilli 

et al., 2010), but the findings in this paper suggest that states will struggle to achieve this level of 

pre-K success if quality gaps are not closed. Further, the paper has implications for what levers 

might be able to narrow quality gaps through policy changes. There are four key sets of findings.  

Gap Magnitudes 

First, results highlight that pre-K quality gaps are large, ranging from about 0.3 to 0.7 sd, 

and mirror the size of achievement gaps at school entry, with the largest gaps observed on the 

CLASS—a measure of instructional and emotional classroom climate—which is, of all the 

measures included in this study, the strongest predictor of child outcomes across student groups. 

One way that pre-K could close achievement gaps is if the pre-K quality experienced by 
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poor/minority students is higher, on average, than that experienced by non-poor/non-minority 

students. Findings from this paper suggest that this is not happening, and therefore suggest that 

state pre-K as it currently exists is unlikely to narrow achievement gaps. It is possible that 

achievement gaps could still be reduced if disproportionate numbers of poor/minority children 

attend pre-K and/or if these children have more to gain from pre-K than their more advantaged 

peers. However, as research demonstrates, while pre-K is generally equally beneficial across 

student subgroups, it does not tend to be more beneficial for poor/minority children than non-

poor/non-minority students (Gormley, 2008; Gormley et al., 2005; Magnuson et al., 2006; 

Weiland & Yoshikawa, 2013). Furthermore, a push for universal over pre-K that is targeted to 

disadvantaged subgroups, may make it less likely over time that poor and minority children 

could disproportionately attend pre-K.  

There is, however, a caveat to these findings of quality gaps. It is unclear that all of these 

gaps in classroom process are problematic. The magnitude of some gaps may rather be indicative 

of differences in racial and cultural norms of how children learn. For instance, parenting 

literature suggests that White parents are more likely to rely on scaffolding approaches to 

instruction, while Black parents are more likely to engage in didactic and directive interactions 

(Pellegrini, et al., 1990; Slaughter, 1987; Stipek, 2004). If these are norms that some children are 

more accustomed to, they may respond more positively than expected to instructional techniques 

that are not conventionally rated highly by standard measures of quality. Take didactic and 

directive instruction, for example. There may also be reason to think that disproportionate use of 

directive instructional approaches with minority students may gain traction on achievement gap 

closure, as more time is spent directly teaching academic content.  
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While there is some evidence that directive instruction could actually improve 

achievement and narrow achievement gaps in the short term (see Chein et al., 2010), it is 

arguable that such an approach is still unfavorable in the long term. It is likely that activities such 

as free play stimulate other critical aspects of development, particularly related to outcomes in 

social skills, creativity, and executive functioning, which matter just as much, if not more, for 

children’s long-term success on outcomes such as school persistence. While short-term 

achievement gap closure is certainly desirable, equality of long-term life success is ultimately the 

outcome of interest. Further, while the interpretation of some quality gaps as unjust differences in 

quality is questionable, the persistence of large gaps across measures, even on the most objective 

measures of quality such as proportion of time spent learning science, and especially on those 

most strongly predictive of children’s development (e.g. the CLASS), indicates that, taken in 

aggregate, these quality differences are problematic.  

What Explains Gaps 

Second, results for question two find that structural classroom characteristics explain very 

little of process quality gap magnitudes, while characteristics of peers in the classroom (both 

average academic skills and racial/socioeconomic composition) explain 50–65% of gap 

magnitudes. Teacher race explains the magnitude of some gaps, but not others. There are several 

key takeaways from these findings. First, the limited explanatory power of structural 

characteristics is perhaps in part due to little variation across groups within states on these 

factors, as states tend to regulate structural factors such as teacher degree and wage. Further, as 

this paper finds, gaps on structural measures are rarely statistically significant. These findings 

have implications for states’ Quality Rating Improvement Systems (QRISs). With increasing use 

of QRISs among states, the measures that make up these QRISs may be more valid if the 



33 
 

measures are shifted away from those that are not strongly predictive of student outcomes, such 

as structural measures. Instead, measures that make up the QRISs should shift toward those that 

link most directly to improved student outcomes, such as the CLASS. This will help ensure that 

all children have equal access not only to high quality programs, but also to programs that are 

most likely to yield equity of outcomes across student subgroups. Certainly, the CLASS is far 

from perfect as a single measure, and more research is needed to ensure that all important 

classroom inputs that may help narrow achievement and life-long gaps are tracked and measured. 

For now, the CLASS is the best of existing measures. While a handful of states20 already 

incorporate measures like the CLASS into their QRIS, and Head Start is now mandating use of 

the CLASS, QRIS participation in states is often still low (Tout et al., 2011), and Head Start only 

represents about 10% of age-eligible 4-year-olds who might attend preschool (ACF, 2015; 

Barnett et al., 2013). More research is needed to expand the use of best-in-class measures. As the 

conceptual framework of this paper shows, structural features may be necessary but are not 

sufficient for ensuring equity of pre-K process quality across student groups. For this reason, 

they should not be discounted altogether, but they should be weighted less heavily than measures 

shown to have direct influence on student development. As states begin to tie monetary 

incentives to QRIS scores, incorporating process measures most strongly linked to improved 

student outcomes and mandatory participation may be most critical for incentivizing the right 

quality improvement.  

In addition, the finding that average student ability in the classroom explains a substantial 

portion of gap magnitudes could in part be explained by teachers adapting how and what they 

teach as a means to target instruction to bring their lower-skilled students up to speed 

academically. For example, teachers may spend more time teaching letters/sounds if their 
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students are trailing in literacy skills, and may spend less time in free play for fear that too much 

unstructured time could slow students’ academic progress (e.g. Chein et al., 2010). Another 

possibility is that process quality measures are sensitive to much more than teachers’ behaviors 

and practices, and rather are also a function of the kinds of students in their classrooms. Poor and 

minority students are more likely to have behavioral challenges than their non-poor non-minority 

peers (Reardon & Portilla, 2016), so classrooms with higher proportions of the former group may 

experience more disruptions. This could lead to less instructional time spent on academic content 

because teachers are spending more time on classroom management. 

Teacher race explain little to none of quality gap magnitudes on the CLASS, ECERS-R, 

and individual time, but explain the entire Black-White and Hispanic-White gap magnitudes in 

teachers’ beliefs about child-rearing. They also generally explain at least half of free choice and 

scaffolding gap magnitudes. There are two potential explanations for this. First, this finding is 

consistent with prior research that Black and Hispanic caregivers are more likely to endorse 

authoritarian than authoritative beliefs about child-rearing (see Baumrind, 1972; Chao, 2000; 

Fuller & Clarke, 1994; Howes, 2010; Kermani & Brenner, 2000; Ladson-Billings, 1995). 

Second, Black and Hispanic teachers may be more likely to teach in classrooms serving higher 

portions of minority children, as is true in this sample.21 With minority teachers 

disproportionately teaching minority students, from the beginning of the school year these 

teachers may, on average, be more likely to face the challenge of catching their students up 

academically than are their non-minority teacher counterparts, and may consequently spend less 

time in free play, worrying that such time could occur at the expense of time spent on academics.  

Between-State Variation in Gaps  
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Third, there is much between-state variation in gap magnitudes, such that some states 

consistently have large quality gaps across groups, while others have null gaps, or gaps that favor 

poor/minority preschoolers. This latter finding is somewhat surprising. It may be explained by 

particularly progressive pre-K policies in some states, such as differential pre-K funding within 

states for slots serving more disadvantaged children or higher salaries for teachers in higher need 

areas. It is also possible that in these states, stronger attention is paid to monitoring quality in 

programs serving the most disadvantaged children. On the other hand, it is possible that states 

with favorable quality gaps simply have fewer disadvantaged students overall, making it more 

difficult to experience extreme differential sorting of disadvantaged students into lower quality 

programs that are more densely populated by other disadvantaged students. This latter 

explanation is, however, less likely, as marker weighting on figures for question four do not 

show a strong relationship between minority population size and segregation within states.  

State Characteristics and Gaps  

Fourth, this paper finds that state-level residential segregation (but not pre-K expansion 

or spending-per-child) and quality gaps are correlated, particularly in the case of Black-White 

and Hispanic-White process quality, but not structural quality gaps. These findings suggest that 

increasing spending per child in pre-K alone is unlikely to do much for gap closure, and that 

continued pre-K expansion is unlikely to exacerbate the quality gap problem. But, when states 

are more residentially segregated, Black and Hispanic children tend to experience worse pre-K 

environments than their White peers. In some ways, this finding is very predictable, as without 

segregation there necessarily cannot be a quality gap because students of different backgrounds 

would attend, in expectation, programs of equal quality. Still, this pattern is consistent with what 

is seen in K–12, where the neighborhood one lives in is tied to the school quality he or she 
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receives, partly because many effective teachers sort into schools serving lower proportions of 

Black, poor, low-achieving students (Boyd et al., 2011; Jackson, 2009). These findings suggest 

that one of two policy approaches might be effective at reducing quality gaps in pre-K and K–12 

alike: incentives to recruit higher quality teachers to high-needs neighborhoods, or interventions 

(e.g. professional development; Pianta et al., 2005) to increase quality among existing teachers.  

On the latter point, experimental research shows that early childhood teaching quality is 

quite malleable. Specifically, a randomized controlled trial of the Head Start REDI program, a 

professional development intervention involving four days of workshop training and weekly in-

class support from a mentor teacher, significantly improved intervention teachers’ classroom 

practices. Intervention teachers talked with children more frequently and in more cognitively 

complex ways, established a more positive classroom climate, and used more preventive 

behavior-management strategies, practices that in turn significantly improved children’s 

executive functioning, academic, and social-emotional skills above and beyond their peers in the 

control group classrooms (Bierman, Domitrovich, Nix, et al., 2008; Bierman, Nix, Greenberg, 

Blair, & Domitrovich, 2008; Domitrovich, Gest, Gill, Bierman, Welsh, & Jones, 2009). Similar 

improvements in the quality of teacher-child interactions were found in the randomized study of 

MyTeachingPartner—a web-based system of professional development resources, including 

video exemplars and web-medicated consultation on specific dimensions of interactions (Pianta, 

Mashburn, Downer, Hamre, & Justice, 2008). Taken together, these studies demonstrate that the 

malleability of quality is more heavily influenced by how workforce development resources are 

deployed than by teacher selection factors alone.  

Limitations and Future Research 
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 Despite the study contributions, there remain limitations worth noting. First, findings 

about classroom factors that explain quality gap magnitudes (and policy implications associated 

with these findings) should be interpreted with caution, as they are not causally estimated. It is 

possible that other unobservable school- or classroom-level factors explain quality gap 

magnitudes.  

Second, the current data set is close to 15 years old, which calls into question whether 

quality gaps are still as large as they were at the time of data collection. However, while the 

average quality preschool programs may have improved since 2004, this paper shows that most 

disadvantaged children attended public preschools that were far inferior to those available to 

their more advantaged peers. It is unlikely that these quality gaps have been fully remediated 

since the time of data collection. If they had been, we would expect to have observed at least 

some narrowing of achievement gaps over that time frame as well. We have seen only modest 

narrowing of achievement gaps, at best, and this narrowing could be attributable to a number of 

factors (see Reardon & Portilla, 2016).  

Third, while compelling, the between-state variation findings and relationship between 

segregation and gaps warrant further research. Although this study represents the states enrolling 

the majority of children in public pre-K, data is only available for 11 states, and therefore cannot 

be extrapolated to other states or to the entire United States. The small sample of states made it 

difficult to quantitatively investigate the relationship between state-level factors and quality gaps. 

For this reason, future efforts to explore such relationships with a larger sample of states is 

warranted. Still, this evidence is suggestive that segregation may be a driver of disparities in pre-

K quality across groups.  
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Finally, while the number and magnitude of gaps are certainly indicative of unjust and 

inequitable experiences for poor and minority children on the whole, more research is necessary 

to determine which of these indicators are interpretively the most problematic. More specifically, 

research is necessary to parse out the benefits and drawbacks of indicators of quality such as free 

play and scaffolded instruction versus individual time and didactic instruction across different 

student groups.  
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Notes 

 

1. Dual language learners (DLL) are students whose home language is not English. DLL 
preferred because children are not yet classified as English Language Learners in preK.  

2. Six of the 11 state pre-K programs included in the current study. 
3. Although new state pre-K programs have been created, and states have expanded pre-K 

programs since these data were collected, these 11 states still represent close to 60% of 
all children enrolled in and funds allocated to pre-K (Barnett et al., 2013). 

4. A full list of items and descriptors for available upon request. 
5. Kappa is a reliability statistic that captures inter-rater agreement. It is considered a more 

conservative measure of agreement, as it takes into account the probability of reaching 
agreement by chance. 

6. Figures were inflation adjusted to 2014 dollars. 
7. This variable was the combination of two variables, whether the child was in preschool, 

and whether it was public or private. 
8. Sampling weights took the form of the inverse probability of selection to ensure unbiased 

parameter estimation. 
9. Jackknife standard errors should produce results asymptotically the same as bootstrap 

standard errors, and are ideal to estimate standard errors with complex survey designs. 
10. Models were equivalent in form to those described in reference to question two below, 

except without the covariates Χ 
�
and state fixed effects Γ�. 

11. Subpopulation estimation involves computing point and variance estimates for part of the 
population (e.g. just between Black and White students), but is different from just 
restricting the sample to the observations within the subpopulation prior to running the 
model because variance estimation for survey data measures sample-to-sample variability 
(West, Berglund, & Heeringa, 2008). 

12. Signs on gaps presented in tables and graphs represent the direction indicated by the 
order of subgroup names. For example, in the case of Black-White, gaps are calculated as 
Black relative to White. For this reason most negative gaps indicate that Black students 
experience lower quality pre-K, on average, than their White peers. 

13. Reference Table 2 for a full list of the proportion of the day spent on activities/in settings. 
14. Note that this gap is positive because class-size is an increasing number. But larger class 

sizes are generally viewed unfavorably, so still, this gap favors White students. 
15. Includes class size, teacher-child ratio, teacher degree, years of experience, whether class 

is full-day, hours/week spent in class, and teacher wage. 
16. As measured by average student vocabulary, math, and competence in the classroom. 
17. Proportion of students in the class that are Black, Hispanic, DLL, or poor. 
18. The sorting of states may not be consistent across all quality measures because some 

states are better performers on some measures than others, but also because quality gaps 
for any two states ranked next to each other are rarely statistically distinguishable from 
each other, so some of what determines where they rank is due to random noise. 

19. A table with the rates of pre-K expansion by state and state pre-K spending by state 
available upon request. 

20. Including California, Arizona, Oklahoma, Virginia, and Georgia. 
21. On average, 78% of students in a Black teacher’s class are Black/Hispanic and 70% are 

poor, compared to 5% and 42%, respectively in the case of White teachers. 
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Tables 

Table 1. Relative predictive validity of measures of classroom quality 
 

Measure Subscale or Factor Type of measure 
Significant direct 
predictor of child 
outcomes?1 

For more information see 

ECERS Language & Interactions Process Med (Academic) Peisner-Feinberg et al., 2001; Burchinal et al., 2008; Clifford & Reszka, 2010 

ECERS Provisions for Learning Structure (E.g. materials) Low Sabol & Pianta, 2014; Mashburn et al., 2008 

CLASS Emotional Climate Process High (Social-Emotional) Mashburn et al., 2008 

CLASS Instructional Climate Process High (Academic) Mashburn et al., 2008 

Snapshot Activity (e.g. Science) Content Med Howes et al., 2008 

Snapshot T-C Interactions (e.g. Scaffolded) Process Med Chien et al., 2010 

Structure T degree, years of experience, etc Structure Low Early et al., 2007 

1 Some evidence that measures that are low direct predictors of child outcomes may be significant indirect predictors of child outcomes through their influence on classroom 
process (e.g. see Nores & Barnett, 2014) 



46 
 

Table 2. Descriptive statistics: Means and standard deviations of unstandardized quality 
measures, child, and classroom characteristics 

  

Classroom Quality Measures
Classroom Explanatory Variables: Average 

student characteristics (Question 2)

Classroom Explanatory 

Variables: Average teacher and 

structural characteristics 

(Question 2)

mean/sd mean/sd mean/sd

CLASS (Total Score) 4.464 Proportion black 0.192 Ratio (Children enrolled to staff) 8.846

(0.622) (0.300) (3.218)

CLASS (Emotional Climate) 5.512 Proportion white 0.402 Class Size 17.477

 (0.678) (0.367) (3.913)

CLASS (Instructional Climate) 2.036 Proportion latino 0.27 Teacher Years of Education 16.054

(0.736) (0.350) (1.780)

ECERS (Total Score) 3.828 Proportion poor 0.541 Teacher Yrs Experience in pre-K 8.552

(0.793) (0.316) (6.782)

ECERS (Language/Interactions) 4.659 Proprtion DLL 0.205 Teacher Degree ECE specific 0.576

(1.161) (0.318) (0.495)

ECERS (Provisions for Learning) 3.709 Average maternal education 12.855 Full-Day (vs. Half-Day) 0.531

(0.964) (1.409) (0.499)

Free Choice 0.293 Average vocabulary prescore (PPVT/TVIP) 91.936 Hours Per Week in Class 24.496

(0.156) (11.033) (12.680)

Individual Time 0.044 Average applied problems prescore (WJ) 95.554 Teacher Hourly Wage (2014 $) 26.423

(0.065) (10.728) (12.600)

Didactic 0.291 Average social competence (TCRS) 3.439 Teacher is Black 0.138

(0.123) (0.518) (0.345)

Scaffolded 0.085 Teacher is Asian 0.042

(0.064) (0.200)

Science 0.071 Teacher is Latino/a 0.166

(0.056) (0.372)

Letters/Sounds 0.039 Teacher is White 0.696

(0.041) (0.461)

Math 0.07 Instruction in Other Lang 0.345

(0.045) (0.476)

Traditional Child-Rearing Views 38.281

(9.356)

N (Classrooms) 647 647 647
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Table 3. Classroom quality gaps between groups 

  
Quality Indicator Black-White 

Hispanic-
White 

Poor-Non-
poor 

DLL-Non-
DLL 

 

 Classroom climate (CLASS) 

Classroom 
climate 

(CLASS) 

Total Score -.659*** -.374*** -.377*** 0.02 
 [.164] [.118] [.096] [.094] 
Emotional Climate Factor -.662*** -.238* -.296*** .144+ 
  [.193] [.118] [.108] [.077] 
Instructional Climate Factor -.334*** -.313*** -.298*** -0.092 
 [.117] [.099] [.065] [.078] 

  Classroom environment (ECERS) 

Classroom 
environment 

(ECERS) 

Total Score -.567*** -.523*** -.43*** -.353*** 
 [.157] [.143] [.095] [.102] 
Language/Interactions Factor -.647*** -.471*** -.428*** -.17* 
 [.149] [.142] [.1] [.085] 
Provisions for Learning Factor -.421** -.547*** -.395*** -.572*** 
 [.17] [.162] [.102] [.101] 

 

 Proportion of classroom time (Snapshot) 

Proportion 
of 

classroom 
time 

(Snapshot) 

Free Choice -.501*** -.582*** -.396*** -.522*** 
 [.142] [.147] [.092] [.13] 
Individual Time .394*** .348* .359*** .423+ 
 [.136] [.162] [.067] [.22] 
Didactic .25+ .495*** .212*** .527*** 
 [.132] [.129] [.081] [.175] 
Scaffolded -.301* -.111 -.199* 0.05 
 [.13] [.101] [.099] [.099] 
Science -.469*** -.302** -.259*** -0.218 
 [.075] [.118] [.066] [.152] 
Letters/Sounds .306*** .394*** .182* .424+ 
 [.104] [.12] [.082] [.227] 
Math -0.093 0.037 -0.059 .252** 
 [.09] [.082] [.054] [.101] 

 

 Structural factors 

Structural 
factors 

Class Size (Reverse Coded) .229+ .4*** 0.093 0.144 
 [.118] [.122] [.065] [.114] 
Years Experience in Pre-K 0.024 -.243* -.138* -.396*** 
 [.166] [.114] [.069] [.089] 
Ratio (Children enrolled to staff) .259+ 0.312 .157+ 0.248 
 [.154] [.193] [.089] [.209] 
Teacher Years of Education -0.003 0.093 -0.02 .219* 
 [.162] [.146] [.086] [.105] 

 
 

Teachers' beliefs 

Teacher 
beliefs 

Traditional Child-Rearing Views .481*** .367*** .186+ .288*** 
 [.152] [.104] [.097] [.081] 

  N (Students) 12,334 12,334 12,334 12,334 
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Figures 

Figure 1. Conceptual Framework: How state policy and classroom structure, process, and other factors influence child outcomes 
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Figure 2.  Income Distribution of the Sample  

 

Note: Income inflation adjusted to 2014 dollars 
----- 150% of poverty line for average family size of 3; ____ median family income 
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Figure 3a. Quality gaps, unadjusted and adjusted for classroom-level factors  

 
*Note: Solid bars represent a significant quality gap. Hollow bars represent a non-significant gap.  
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Figure 3b. Quality gaps, unadjusted and adjusted for classroom-level factors continued 

 
*Note: Solid bars represent a significant quality gap. Hollow bars represent a non-significant gap. 
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Figure 4. Between state variation in overall ECERS & CLASS scores  

Figure 5. Quality gaps by level of residential segregation and state 

 
*Size of shapes represent the size of the Black, Hispanic, or poor population in that state 
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