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ABSTRACT 

 
 This two-part study examined the effects of the Tulsa Public Schools (TPS) pre-

kindergarten (pre-K) program and the Community Action Project (CAP) of Tulsa County 

Head Start program in Tulsa, Oklahoma, on low-income children’s teacher-reported 

socio-emotional adjustment at kindergarten entry.  Paper one used propensity score 

matching coupled with ordinary least squares regression to estimate program impacts on 

low-income children’s socio-emotional adjustment.  The sample consisted of 1,017 

kindergarten children who participated in TPS pre-K the previous year, 345 kindergarten 

children who participated in CAP Head Start the previous year, and 796 control children.  

Paper two used hierarchical linear modeling to examine associations between classroom 

and teacher characteristics and low-income children’s socio-emotional adjustment.  The 

sample consisted of 875 kindergarten children who participated in TPS pre-K (n = 73 

classrooms) the previous year and 275 kindergarten children who participated in CAP 

Head Start (n = 27 classrooms) the previous year.  

Results of paper one indicate that participation in TPS pre-K was associated with 

lower levels of timidity and higher levels of attentiveness, but there were no effects of 

participation in CAP Head Start.  Subgroup analyses revealed that low-income pre-K 

children reaped the greatest socio-emotional rewards when they participated in full-day 
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programs, as was the case for low-income girls and children who were eligible for free 

lunch.  Low-income boys showed increased aggressiveness when they enrolled in Head 

Start for one year but not two.  For low-income Hispanic children, participation in Head 

Start was associated with increased attentiveness.  The discussion focuses on possible 

explanations for these varied subgroup effects. 

Results of paper two reveal that pre-K teachers’ years of experience and use of 

specific curricula were associated with low-income children’s socio-emotional 

adjustment at kindergarten entry.  In Head Start classrooms, the salient predictors were 

teacher characteristics, classroom composition, and dimensions of classroom climate.  

Analyses run on the full sample of pre-K and Head Start classrooms indicated that 

teachers’ years of experience and use of curricula, classroom composition, and program 

auspice were related to low-income children’s socio-emotional adjustment.  Results 

suggest that the mechanisms through which early education programs influence low-

income children’s social development vary by program auspice.
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PAPER ONE: THE EFFECTS OF UNIVERSAL PRE-K INDERGARTEN AND HEAD START IN 

OKLAHOMA ON LOW-INCOME CHILDREN ’S SOCIO-EMOTIONAL ADJUSTMENT  

Introduction 

Forty-three percent of children under age 6 in the U.S. live in low-income 

households (Douglas-Hall & Chau, 2008).  A substantial body of research suggests that 

these children are at greater risk for poor socio-emotional adjustment than their higher-

income peers (Bradley & Corwyn, 2002; Brooks-Gunn & Duncan, 1997; Campbell, 

1995; Dodge, Pettit, & Bates, 1994; Duncan, Brooks-Gunn, & Klebanov, 1994; McLoyd, 

1998; Ripke & Huston, 2006).  Young children’s socio-emotional adjustment is 

important because it is associated with later socio-emotional functioning (Broidy et al., 

2003; Kokko & Pulkkinen, 2000; Ladd & Burgess, 1999; Tremblay et al., 1992; White, 

Moffitt, Earls, Robins, & Silva, 1990), and may also be associated with later academic 

achievement (Blair, 2002; Bub, McCartney, & Willett, 2007; Duncan et al., 2007; 

Fantuzzo et al., 2007; McClelland, Morrison, & Holmes, 2000; Miles & Stipek, 2006).  

Early care and education (ECE) programs, including high-quality child care (Loeb, 

Fuller, Kagan, & Carrol, 2004; Peisner-Feinberg et al., 2001; Votruba-Drzal, Coley, & 

Chase-Lansdale, 2004), Head Start (Garces, Thomas, & Currie, 2002; U.S. Department of 

Health and Human Services, 2005; Zill et al., 2003), Early Head Start (Administration for 

Children and Families, 2006), and state-funded pre-kindergarten (pre-K) programs 

(Gormley, Phillips, Newmark, & Perper, 2009) have been found to promote low-income 

children’s socio-emotional adjustment, although results are not always consistent and 

most studies suggest only modest effects.  Total enrollment in state-funded pre-
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kindergarten (pre-K) programs has increased dramatically in recent years, such that these 

programs now serve 24% of all 4-year-olds in the U.S. (Barnett, Epstein, Friedman, 

Boyd, & Hustedt, 2008).  Nevertheless, research on the effects of pre-K programs on 

children’s social development remains quite thin. 

Most states’ pre-K efforts focus on at-risk children, but three states—Florida, 

Georgia, and Oklahoma—offer voluntary, universal pre-K (UPK) to all 4-year-olds, 

regardless of family income (Barnett et al., 2008).  Of these, Oklahoma’s penetration rate 

of 71% is the highest (Barnett et al., 2008).  In contrast, the federally funded Head Start 

program serves low-income children almost exclusively.  Both UPK and Head Start seek 

to prepare children for the cognitive and socio-emotional demands of formal schooling, 

but little is known about the relative effectiveness of these two programs in promoting the 

socio-emotional development of low-income children.  The two programs differ 

somewhat in their approaches, with UPK typically placing an emphasis on early learning, 

and Head Start placing an emphasis on early learning in the context of a broader array of 

goals, including healthy social, emotional, and physical development, as well as parent 

involvement.  As the ECE landscape in the U.S. changes, it is important that we 

understand how school-based preschool programs compare to comprehensive child 

development programs in promoting children’s social development.  Furthermore, 

policymakers want to know how UPK programs compare to targeted early childhood 

programs, so that they can invest their ECE dollars for low-income children wisely.  The 

purpose of this paper is to address these questions by examining the effects of UPK and 

Head Start in Oklahoma on low-income children’s socio-emotional adjustment at 
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kindergarten entry.  I also look at variation in program effects by length of day in pre-K 

and age of entry into Head Start, and by child gender, race/ethnicity, and free-lunch 

status.  I use data from a large-scale evaluation of the UPK program in Tulsa, Oklahoma, 

whose positive effects on the cognitive development of children from both low- and 

middle-income groups have been demonstrated on a number of occasions (see, for 

example, Gormley, Phillips, & Gayer, 2008). 

I begin by reviewing the literature on the effects of socioeconomic disadvantage 

on children’s socio-emotional adjustment.  Next, I discuss individual differences in 

children’s socio-emotional adjustment, followed by a discussion of the importance of 

early socio-emotional adjustment to children’s later social development and school 

success.  Following this, I review the evidence on the effects of ECE programs on 

children’s socio-emotional adjustment, focusing on early intervention programs, child 

care, Head Start and Early Head Start, and state-funded pre-K programs.  Finally, I 

review the literature on individual differences in the social-behavioral effects of ECE 

programs. 

Socioeconomic Disadvantage and Children’s Socio-Emotional Adjustment 

 Poverty and low socioeconomic status have each been found to predict emotional 

and behavioral problems in children, even after accounting for parent and family 

characteristics (Bradley & Corwyn, 2002; Dodge et al., 1994; Duncan et al., 1994; 

McLoyd, 1998; Patterson, Kupersmidt, & Vaden, 1990; Ripke & Huston, 2006).  Harsh, 

inconsistent parenting and exposure to severe and chronic stressors, such as parental 

conflict, maternal depression, and overcrowding, seem to be important mediators of the 
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relationship between poverty and children’s socio-emotional development (McLoyd, 

1998; Ripke & Huston, 2006).  The link between socioeconomic disadvantage and socio-

emotional well-being emerges in preschool-age children and becomes fairly consistent in 

middle childhood (Bradley & Corwyn, 2002; Campbell, 1995; McLoyd, 1998, Votruba-

Drzal, 2006).  The effects of poverty have generally been found to be more pronounced 

for externalizing behavior problems (e.g., aggression, fighting, acting out, hyperactivity) 

than for internalizing behavior problems (e.g., anxiety, social withdrawal, depression) 

(Bradley & Corwyn, 2002; Brooks-Gunn & Duncan, 1997; McLoyd, 1998). 

Individual Differences in Children’s Socio-Emotional Adjustment 

 Research suggests that the pathways through which poverty influences children’s 

functioning and well-being operate similarly for boys and girls, and for children from 

different racial/ethnic groups (Gutman & Eccles, 1999; Mistry, Vandewater, Huston, & 

McLoyd, 2002).  Nevertheless, children’s socio-emotional adjustment does indeed vary 

by gender, and may also vary by race/ethnicity. 

Boys are more likely than girls to display externalizing behavior problems, but the 

age at which this gender difference emerges remains the subject of considerable debate.  

Keenan and Shaw (1997) argue that there are few gender differences in rates of 

behavioral and emotional problems during the first few years of life.  They contend that 

gender differences in the prevalence of problem behavior do not emerge until around age 

4 (with boys showing higher rates than girls), are stable by the time children reach school 

age, and remain so until adolescence, when girls’ rates of internalizing problems increase 

and exceed that of boys.  In contrast, Archer and Côté (2005) argue that gender 
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differences in physical aggression are present in children as young as 17 months of age, 

with boys showing higher levels of aggression than girls.  This is consistent with Côté, 

Vaillancourt, LeBlanc, Nagin, and Tremblay’s (2006) findings that boys tend to be more 

physically aggressive than girls at as young as 2 years of age.  Regardless of when gender 

differences in children’s behavior problems emerge, there is substantial evidence that 

among preschool-aged children, boys exhibit higher levels of externalizing problems than 

girls (Lutz, Fantuzzo, & McDermott, 2002; Zahn-Waxler, 1993).  Furthermore, there 

seems to be agreement in the literature that these gender differences are the product of a 

significant decline in behavior problems for girls during the preschool years, and either 

negligible change or an increase in behavior problems among boys (Archer & Côté, 

2005; Keenan & Shaw, 1997).  This pattern is consistent with other research that suggests 

that girls may learn to inhibit aggressive behavior earlier than boys (Kochanska, Murray, 

& Harlan, 2000). 

With regard to race/ethnicity, some studies report higher rates of emotional and 

behavioral problems among racial minorities than in the general population (e.g., Gillum, 

Gomez-Marin, & Prineas, 1984).  However, more methodologically rigorous studies find 

only negligible effects of race when socioeconomic status is controlled (Achenbach & 

Edelbrock, 1981; McLoyd, 1997).  Indeed, black and Hispanic children are substantially 

more likely to live in low-income households than white children (Corcoran & Adams, 

1997; Douglas-Hall & Chau, 2008), and, therefore, are at greater risk for emotional and 

behavioral problems.  Hispanic children also have been found to experience higher rates 

of unmet mental health needs, defined as having clinical levels of behavior problems but 
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not using any mental health services in a 1-year period, than white children (Kataoka, 

Zhang, & Wells, 2002).  This is likely due, in part, to the language barriers, challenges of 

acculturation, and restrictions on access to government assistance that Hispanic 

immigrant families often face (Douglas-Hall & Koball, 2004). 

Importance of Early Socio-Emotional Adjustment 

Socio-emotional development involves the acquisition of certain skills.  These 

include the ability to: identify and understand one’s own feelings, accurately read and 

understand others’ emotional states, manage strong emotions and their expression 

constructively, regulate one’s own behavior, develop empathy for others, and establish 

and sustain relationships (National Scientific Council on the Developing Child, 2005).     

Having externalizing behavior problems in early childhood is a strong predictor of 

low peer acceptance, maladaptive teacher-child relationships, and antisocial disorders in 

middle childhood (Ladd & Burgess, 1999; Nagin & Tremblay, 2001; White, Moffitt, 

Earls, Robins, & Silva, 1990), violent and non-violent delinquency in adolescence 

(Broidy et al., 2003), and long-term unemployment in adulthood (Kokko & Pulkkinen, 

2000).  Furthermore, early antisocial behaviors at ages 6 and 8 that persist beyond ages 

10 or 11 have been found to predict criminal involvement in early adulthood, especially 

among boys (Duncan, Lee, Magnuson, & Metzger, 2009). 

With regard to internalizing behavior problems, some research suggests that 

behavioral styles marked by inhibition or fearfulness in early childhood are related to 

social anxiety disorders in childhood (Biederman et al., 2001) and adolescence 

(Schwartz, Snidman, & Kagan, 1996, 1999).  However, other evidence indicates only 
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moderate stability of behavioral inhibition over time (Garcia Coll, Kagan, & Reznick, 

1984; Pfeifer, Goldsmith, Davidson, & Rickman, 2002).  Furthermore, change in 

behavioral inhibition has been found to be associated with the experience of non-parental 

child care in early childhood (Fox, Henderson, Rubin, Calkins, & Schmidt, 2001). 

Evidence regarding links between early socio-emotional adjustment and later 

academic achievement is more mixed.  Findings from research conducted in Head Start 

classrooms suggests that children who are withdrawn or disconnected from classroom 

activities or who display social reticence (shyness) at the beginning of the preschool year 

have lower cognitive skills and lower math and vocabulary scores at the end of the year 

(Fantuzzo, Bulotsky, McDermott, Mosca, & Lutz, 2003; Fantuzzo et al., 2007).  

Similarly, Bub et al. (2007) and Stipek and Miles (2008) found that behavior problems in 

early childhood were negatively related to later cognitive ability and academic 

achievement.  In contrast, Miles and Stipek (2006) found no evidence that early 

aggression predicted later literacy achievement, although they did find that early literacy 

achievement predicted later aggression, and that early prosocial behavior predicted later 

literacy achievement.  McClelland, Morrison, and Holmes (2000) found that work-related 

social skills at the beginning of kindergarten, including independence, responsibility, and 

cooperation, were related to second-grade reading and math skills, but not to receptive 

vocabulary or general information skills.  These inconsistent findings make it difficult to 

draw any firm conclusions about the relationship between young children’s socio-

emotional adjustment and later academic achievement.  Furthermore, as the authors of 
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some of these studies note, the relationships at hand are quite complex, and it is often 

challenging to identify the direction of the effects.   

Nevertheless, there is a growing body of research that suggests that early self-

regulatory and attention-related skills—skills necessary for effective learning 

engagement—are predictive of later school success (Bierman et al., 2008; Blair, 2002; 

Duncan, Dowsett, et al., 2007; Fantuzzo et al., 2007).  Self-regulatory skills encompass 

the abilities to sustain attention and control one’s own emotions and behaviors.  Teachers 

rate these skills as being critical to children’s school readiness (Blair, 2002). 

Early Care and Education Programs and Children’s Socio-Emotional Adjustment 

Early intervention.  The early intervention literature is driven by the assumption 

that ECE environments can compensate for sub-optimal home environments.  Indeed, 

results of evaluations of the Perry Preschool program (Schweinhart, 2004), Abecedarian 

Project (Campbell, Ramey, Pungello, Sparling, & Miller-Johnson, 2002), and Chicago 

Child-Parent Center program (Reynolds, Temple, Robertson, & Mann, 2001) suggest that 

high-quality early education programs can have remarkably long-lasting, positive effects 

on low-income children’s social and emotional functioning.  However, these carefully 

constructed, high-quality, and costly programs do not reflect the assortment of ECE 

programs available to the majority of low-income families with young children today.  

Furthermore, demographic changes and changes in the ECE landscape over the last 40 

years have rendered the counterfactuals for these programs—perhaps especially the Perry 

Preschool and Abecedarian Project—increasingly irrelevant.   
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Since the inception of the Perry Preschool and Abecedarian programs in the early 

1960s and 1970s, respectively, the U.S. has seen a dramatic increase in maternal 

employment and, relatedly, in young children’s participation in child care and other ECE 

programs (Barnett et al., 2008; Phillips, McCartney, & Sussman, 2006).  Indeed, today, 

most children under age five with working mothers are regularly cared for by someone 

other than their parents, and close to a third of non-working mothers use some form of 

ECE for their young children (Capizzano, Adams, & Sonenstein, 2000; Phillips et al., 

2006).  As a result of these changes, the experiences of the “no-program” control groups 

in the Perry Preschool and Abecedarian studies (and perhaps the results of the studies 

themselves) would likely differ dramatically if these studies were replicated today.  The 

evaluation of the Chicago Child-Parent Center program may be a different case, both 

because the program served a larger number of children and because the study began 

somewhat later, in 1985.  Nevertheless, the applicability of results of these three studies 

to our understanding of ECE effects on low-income children’s socio-emotional 

development is limited. 

Child care.  The literature on naturally occurring patterns of child care use and 

children’s socio-emotional development is characterized by two conflicting stories.  On 

the one hand, a large body of research suggests that child care is detrimental to children’s 

social development.  On the other hand, there is growing evidence that child care 

programs can benefit aspects of children’s socio-emotional adjustment, especially when 

program quality is high, and especially among children from low-income families.  The 

first, “negative” pattern of findings has been borne out most consistently in results of the 
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NICHD Study of Early Child Care (SECC), the most comprehensive study of child care 

and children’s development to date.  Results from this and other studies indicate that the 

more hours children spend in non-maternal care, the more behavior problems and conflict 

with adults they show at age 2, age 4½, in kindergarten, and after entry into elementary 

school (Loeb, Bridges, Bassok, Fuller, & Rumberger, 2007; NICHD Early Child Care 

Research Network [ECCRN], 1998, 2002, 2003, 2005; Vandell & Corasaniti, 1990).  In 

most cases, these effects remain even after controlling for child care quality.  However, 

there is emerging evidence from the NICHD Study that child care quality may in fact 

moderate the effect of hours in care on children’s externalizing behavior.  Specifically, 

child care hours were found to be more strongly related to externalizing behavior when 

children were in low- versus high-quality care (NICHD ECCRN, in press).  Recent work 

using the NICHD sample has also identified a specific link between the number of hours 

spent in center-based care during the first 4½ years of life and children’s behavior 

problems through sixth grade (Belsky et al., 2007).  This finding is consistent with other 

evidence that long hours in care are more strongly related to externalizing behavior when 

children are in care with large groups of peers (NICHD ECCRN, in press). 

The relationship between child care and children’s socio-emotional adjustment 

appears to be more complex for children from low-income families.  Using data from the 

Early Childhood Longitudinal Study-Kindergarten Cohort (ECLS-K), Loeb et al. (2007) 

found that across income groups, exposure to center-based care was associated with 

children’s social-behavioral problems.  Their definition of “center-based care” was 

inclusive of child care centers, preschools, and pre-K programs, and was based on 
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parents’ retrospective reports.  They also found that while spending long hours (15 or 

more hours per week) in center-based care were associated with additional social-

behavioral problems for children from higher-income families, there were no such 

negative effects for children from low-income families.  The authors conclude that while 

half-day programs may be more beneficial for children from higher-income families, 

low-income children may reap the greatest benefits from full-day programs, which 

provide cognitive benefits and few detrimental effects on social development. 

Other studies of low-income children have found no negative behavioral effects 

of center-based care when quality of care is controlled (Loeb et al., 2004; Votruba-Drzal 

et al., 2004).  Furthermore, when quality is high, spending more hours in non-maternal 

care actually leads to decreases in low-income children’s behavior problems (Votruba-

Drzal et al., 2004).  Thus, under certain circumstances, non-maternal child care may 

benefit low-income children’s social development.  This work is consistent with other 

findings that high-quality child care can compensate for the negative behavioral effects of 

a low-quality home environment (Watamura, Phillips, Morrissey, McCartney, & Bub, 

2009). 

Head Start and Early Head Start.  Head Start is a federally funded comprehensive 

child development program that annually serves close to one million low-income young 

children and their families (National Head Start Association, 2007).  The program’s goal 

is to promote the school readiness of low-income children by enhancing their social and 

cognitive development through the provision of comprehensive services, including 

preschool education; medical, dental, and mental health care; nutrition services; and 
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parent-involvement efforts (U.S. Department of Health and Human Services, 2004).  

Founded in 1965, Head Start serves children between the ages of 3 and 5.  Early Head 

Start was created in 1994 for the purpose of serving pregnant women and children birth 

to age 3 (National Head Start Association, 2007). 

Since its creation, Head Start has been the subject of hundreds of studies.  These 

have generally found that the program has small, short-term positive effects on children’s 

social development (e.g., Lee, Brooks-Gunn, Schnur, & Liaw, 1990; McKey et al., 1985; 

Zill et al., 2003).  Only in recent years have social scientists been able to design studies of 

Head Start and Early Head Start that credibly identify the programs’ causal impacts on 

children’s development.  Most notably, results of the randomized experimental Early 

Head Start (EHS) and Head Start Impact Studies suggest that both programs benefit low-

income children’s social development.  Findings from the age-5 follow-up to the EHS 

study reveal that children who participated in formal ECE programs (i.e., center-based 

child care, Head Start, or pre-kindergarten) after age 3 showed increased levels of parent-

reported aggressive behavior.  However, those who attended EHS as infants and toddlers 

before entering formal care displayed significantly lower levels of aggression than those 

who did not attend EHS (Administration for Children and Families, 2006).   

Similarly, first-year findings from the Head Start Impact Study show that among 

children who entered Head Start as 3-year-olds, program participation was associated 

with reductions in parent-reported overall problem behaviors and hyperactivity (U.S. 

Department of Health and Human Services, 2005).  A decrease in parent-reported 

aggressive behavior was found for children who entered as 4-year-olds, but only among 
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those from English-speaking families.  No impacts were found on parent-reported social 

skills and positive approaches to learning or parent-reported social competencies (U.S. 

Department of Health and Human Services, 2005).  The effects that were found were 

quite modest in size, albeit significant and consistent with other evidence on high-quality 

programs.  These findings suggest that the social-behavioral benefits of participation in 

Head Start and Early Head Start may be greater when children enroll in these programs at 

younger ages. 

There is some evidence to suggest that Head Start also has long-term effects on 

children’s socio-emotional functioning.  Garces et al. (2002) found that African-

American adults who attended Head Start as children were substantially less likely to 

have been arrested or charged with a crime than their siblings who attended another 

preschool.  This finding is noteworthy given the high cost of crime to society.  In fact, the 

value to society from reductions in criminal involvement as a result of participation in the 

Perry Preschool experiment accounted for more than half the program benefits (Belfield, 

Nores, Barnett, & Schweinhart, 2006).1  Taken together, findings from studies of Head 

Start and Early Head Start suggest that the programs may do a better job of reducing the 

incidence of negative behaviors than increasing the frequency of positive behaviors. 

                                                 
1 Of course, we must be cautious in drawing conclusions based on results of the Perry Preschool study, both 
for the reasons mentioned above and because the findings may not be generalizable to other locations (e.g., 
there were no crime effects found for the even more educationally intensive Abecedarian Project, based in 
Chapel Hill, North Carolina, which is notably less diverse in terms of socioeconomic status and 
race/ethnicity than Ypsilanti, Michigan, where the Perry Preschool was located) (U.S. Census Bureau, 
2009).  Nevertheless, Belfield et al.’s (2006) findings highlight the social benefits that can accrue from 
crime reductions. 
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 State-funded pre-K.  Thirty-eight states currently fund pre-K programs for at least 

some 3- and/or 4-year-olds (Barnett et al., 2008).  Despite the fact that these programs 

serve so many of the nation’s young children, research on the effects of state-funded pre-

K programs on children’s socio-emotional adjustment is notably thin.  Far greater 

attention has been paid to children’s cognitive outcomes (see, for example, Barnett, 

Lamy, & Jung, 2005; Gormley, Gayer, Phillips, & Dawson, 2005), and most studies of 

state pre-K programs that have considered children’s social development have 

methodological shortcomings.  For example, Gilliam and Zigler (2001) conducted a 

meta-analysis of ten evaluations of state-funded preschool programs for low-income 

children, but only one of the evaluations included an adequate comparison group. 

Magnuson, Ruhm, and Waldfogel (2007) used data from the Early Childhood 

Longitudinal Study-Kindergarten Cohort (ECLS-K) to estimate the effects of pre-K 

attendance on children’s school readiness with a series of rigorous econometric 

techniques.  They found that participation in both pre-K and other types of center-based 

care (“preschool”), as defined by parents, was associated with increased aggression and 

decreased self-control at kindergarten entry, with larger effects for pre-K than preschool.  

These effects persisted through the spring of first grade.  Magnuson et al. found similar 

effects when they limited their analyses to children from disadvantaged families.  

Interestingly enough, they found no negative socio-emotional effects of pre-K attendance 

among public school children whose pre-K and kindergarten classrooms were located in 

the same school, a finding that suggests that pre-K programs located in the public schools 

may generate the greatest return on public investment in early education.  However, 
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because the reliability of parents’ retrospective reports of their children’s ECE program 

type is questionable, it is difficult to draw any firm conclusions from this study. 

In a recent study of state-funded pre-K programs in 11 states, based on a 

predominantly low-income sample of children (i.e., most children came from families 

whose incomes fell below the federal poverty line), Howes et al. (2008) found that pre-K 

attendance was associated with a small increase in children’s social skills between the fall 

and spring of the pre-K year, and a small decrease in behavior problems among children 

of mothers with low levels of education.  They found no evidence that length of day was 

related to children’s social gains in pre-K, a finding that is consistent with Loeb et al.’s 

(2007) finding that more hours in care were not related to low-income children’s social 

behavior. 

Gormley et al. (2009) used a combination of OLS fixed effects and propensity 

score matching to examine the effects of participation in the Tulsa Public Schools (TPS) 

pre-K program and Community Action Project (CAP) of Tulsa County Head Start 

program in Tulsa, Oklahoma, on children’s socio-emotional outcomes.  They found that 

participation in both programs was associated with lower levels of timidity, while 

participation in the TPS program pre-K program was also associated with lower levels of 

attention-seeking behavior and apathy and higher levels of attentiveness.  When they 

limited their analyses to children who received free lunch, they continued to see a 

reduction in timidity and an improvement in attention among TPS pre-K alumni, but 

found no significant effects of participation in CAP Head Start.  It is important to note 
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here that the Head Start sample was notably smaller than the pre-K sample, which may 

have made it harder to establish statistical significance. 

Individual Differences in the Effects of ECE Programs on Children’s Socio-Emotional 

Adjustment 

 Few studies of the effects of ECE programs on children’s socio-emotional 

adjustment have considered the moderating effect of child gender or race/ethnicity, but 

those that have indicate that there are important individual differences in program effects. 

 With regard to gender, studies of child care suggest that boys may be more 

susceptible to the negative behavioral effects of group care than girls.  For instance, in 

their study of the cumulative effects of child care between birth and age 4, Bornstein, 

Hahn, Gist, and Haynes (2006) found that larger student-teacher ratios were associated 

with fewer teacher-reported behavioral problems for girls and more teacher-reported 

behavioral problems for boys at age 4½.  Similarly, Burchinal, Peisner-Feinberg, Bryant, 

and Clifford (2000) found that 4-year-old boys who participated in center-based child 

care were more likely to be rated by teachers as having behavior problems than girls who 

participated in such care.  Youngblade (2003) reported that third- and fourth-grade boys 

whose mothers were employed during their first year of life were rated by teachers as 

acting out more than boys whose mothers were not employed.  No such differences were 

found for girls.  Most recently, in a new analysis of the effects of three early childhood 

intervention programs for low-income children—the Abecedarian Project, the Perry 

Preschool Program, and the Early Training Project—that adjusted for multiple inference, 

Anderson (2008) found significant short- and long-term effects for female participants, 
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but few consistent effects for males.  Specifically, treated females showed sharp increases 

in years of schooling, as well as improved economic outcomes, reductions in criminal 

behavior and drug use, and increased marriage rates, but there were no significant long-

term effects for males. 

In contrast to this pattern of negative behavioral effects (or null effects) found for 

boys, emerging evidence from the experimental New Hope anti-poverty demonstration 

project suggests that exposure to center-based care may actually benefit male children of 

low-income, single mothers entering the workforce (in this case, “low-income” is defined 

as having an income at or below 150% of the federal poverty line).  New Hope provided 

wage supplements and subsidies for child care and health insurance to adults (mostly 

single mothers) who were employed full-time (Huston et al., 2001).  Almost half of 

parents in the treatment group used the child care subsidies available to them, and 

treatment-group parents used center-based care more often than control-group parents 

(Duncan, Huston, & Weisner, 2007; Huston et al., 2001).  Teachers reported that boys 

who participated in New Hope showed substantially fewer externalizing behavior 

problems than control boys.  In contrast, girls in the experimental group showed slightly 

higher levels of externalizing problems than control girls (Duncan, Huston, & Weisner, 

2007; Huston et al., 2001).  Access to formal child care is thought to be one of the 

pathways through which New Hope had an impact on young boys. 

With regard to race/ethnicity, Loeb et al. (2007) found that white and black 

children who participated in center-based care showed higher levels of social-behavioral 

problems than those in parental care, but that there were no such negative effects for 
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Hispanic children.  They also found that the effects of duration (age of entry) and 

intensity (hours per week) of exposure to center-based care varied by race/ethnicity: 

Increases in duration were related to increased behavior problems for white and black 

children, but not for Hispanic children, and greater intensity of exposure (15 or more 

hours per week) was related to increased behavior problems for white children but not for 

Hispanic children.  Only very intense exposure (30 or more hours per week) was 

detrimental to black children’s social behavior.  These findings suggest that racial/ethnic 

minority children may be less susceptible to the negative behavioral effects of long hours 

in center-based care.  With regard to child care quality, research suggests that minority 

ethnic background does not moderate the effect of child care quality on children’s social 

behavior (Burchinal et al., 2000).  Thus, it may be that children’s race/ethnicity 

moderates the effect of certain features of child care but not others. 

In sum, the literature reviewed above is equivocal in terms of the effects of ECE 

programs on low-income children’s socio-emotional adjustment.  Findings from the child 

care and pre-K literatures suggest both positive and negative effects, while studies of 

Head Start suggest positive effects in some cases and no effects in others.  There is a 

particular need for more methodologically rigorous work focused on the effects of state-

funded pre-K and Head Start on low-income children’s social development.  

Furthermore, the literature highlights the importance of looking at individual differences 

in program effects, including children’s gender and race/ethnicity.  Additionally, research 

on child care and state-funded pre-K suggests the need to consider the intensity of 

children’s exposure to these programs, typically reflected in the number of hours per day 
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or week that children spend in the programs.  Finally, the literature on Head Start and 

Early Head Start suggests that the age at which children enroll in these programs may 

moderate program impacts on children’s socio-emotional adjustment. 

Current Study 

The current study uses data from a large-scale evaluation of the UPK program in 

Tulsa, Oklahoma, to examine the effects of the Tulsa Public Schools (TPS) pre-K 

program and the Community Action Project (CAP) of Tulsa County Head Start program 

on low-income children’s socio-emotional adjustment at kindergarten entry.  I use 

propensity score matching, a quasi-experimental statistical method, coupled with OLS 

regression to minimize selection effects as my estimating technique.  In contrast to the 

analysis by Gormley et al. (2009), the current study focuses exclusively on low-income 

children.  I also explore whether pre-K program effects vary by half-day/full-day status, 

whether the effects of Head Start vary by children’s years of experience in the program 

(one versus two), and whether pre-K and Head Start program effects vary by children’s 

gender, race/ethnicity, and free-lunch status. 

I hypothesize that both the TPS pre-K and CAP Head Start programs will 

generate positive effects on low-income children’s socio-emotional adjustment, but for 

somewhat different reasons.  Because of its strong ties to the public schools, I expect that 

the TPS pre-K program will prepare low-income children for the socio-emotional 

demands of the kindergarten classroom, both through its emphasis on academic 

instruction and its physical location in the elementary schools.  In contrast, I expect that 

the CAP Head Start program will promote children’s socio-emotional adjustment through 
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its explicit focus on children’s social and emotional development (one of several goals of 

the federally funded Head Start program).  Furthermore, both the TPS pre-K and CAP 

Head Start programs have been found to provide emotionally supportive classroom 

environments (Phillips, Gormley, & Lowenstein, in press). 

With regard to length of day in pre-K, I expect to see either: (a) positive effects of 

participating in a full- (vs. half-) day classroom, based on research that suggests that low-

income children benefit socio-emotionally from more time in high-quality care, or (b) no 

effects of length of day whatsoever, based on other research that suggests that it bears no 

relation to low-income children’s socio-emotional adjustment.  With regard to children’s 

years of experience in CAP Head Start, I expect to see stronger positive effects for 

children with two years of experience in the program (versus one), based on research that 

suggests that children who enroll in Head Start or Early Head Start at earlier ages reap 

greater socio-emotional benefits.  In addition, I hypothesize that I will find variation in 

program effects by children’s gender and race/ethnicity.  Specifically, if there are 

negative effects on socio-emotional adjustment, I expect that boys will be more 

susceptible to these detrimental effects than girls, and that white children will be more 

susceptible than racial/ethnic minority children.  I do not necessarily expect to find 

variation by children’s free-lunch status, since the majority of children in my sample 

were eligible for free lunch.
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Method 

Sample 

I used data from an evaluation of the universal pre-K (UPK) program in Tulsa, 

Oklahoma.  Tulsa is the largest school district in the state of Oklahoma, and its UPK 

program is unusual for a number of reasons.  First, it is run by the Tulsa Public Schools 

(TPS), so it is an entirely school-based pre-K program.  Second, because the Community 

Action Project (CAP) of Tulsa County Head Start program—the largest Head Start 

program in Tulsa—established a collaborative relationship with TPS, my sample of 

classrooms includes all the 4-year-old Head Start programs that are run by CAP.  These 

Head Start programs have agreed to meet the UPK program’s quality requirements and, 

as such, are eligible for funding under the UPK system.  Third, Oklahoma’s UPK 

program has unusually high standards for teacher quality: Every lead teacher must have a 

B.A. degree and an early childhood teaching certificate.  There is also a required child-

teacher ratio of 10:1 and a maximum group size of 20.  Fourth, Oklahoma pays its pre-K 

teachers at the same rate as other public school teachers, and the salaries and benefits 

offered by CAP Head Start are just as high as those offered by TPS (Gormley et al., 

2008). 

My starting sample of children consisted of 2,158 low-income kindergartners who 

were enrolled in TPS in the fall of 2006.  These children fell into three groups: 1,017 

children who were enrolled in the TPS pre-K program the previous year as 4-year-olds 

(referred to as TPS pre-K alumni), 345 children who were enrolled in the CAP Head Start 

program the previous year as 4-year-olds (referred to as CAP Head Start alumni), and 
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796 children who did not attend either program the year before (referred to as controls).  I 

used free- and reduced-price school-lunch eligibility, designated by TPS, as proxies for 

children’s low-income status.  Children who paid full price for lunch were excluded from 

the analysis. 

My sample of low-income children was drawn from a larger sample that included 

both low- and higher-income children and that closely approximated the universe of TPS 

kindergarten children.  In the fall of 2006, every TPS kindergarten teacher was asked to 

complete ratings of the socio-emotional adjustment of each of the children in his/her 

class.  We received completed socio-emotional forms for 77% (3,166) of the total 

universe of 4,115 TPS kindergarten children.  After excluding children who were either 

too old or too young to be in kindergarten and limiting the sample to children who were 

eligible for free- or reduced-price lunch, I was left with a sample of 2,158 kindergarten 

children.  My starting sample of 1,017 low-income TPS pre-K alumni reflected 64% of 

all TPS pre-K alumni and 83% of TPS pre-K alumni who were eligible for free or 

reduced-price lunch.  My starting sample of 345 low-income CAP Head Start alumni 

reflected 73% of all CAP Head Start alumni and 77% of CAP Head Start alumni who 

were eligible for free or reduced-price lunch.  My starting sample of 796 control children 

reflected 39% of all kindergarten children who did not attend either TPS pre-K or CAP 

Head Start the year before and 53% of kindergarten children who did not attend TPS pre-

K or CAP Head Start but were eligible for free or reduced-price lunch. 

A comparison of the low-income pre-K alumni who were and were not included 

in my sample revealed some significant demographic differences between the two 
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groups.  Specifically, those included in the sample were somewhat less likely to be black, 

somewhat more likely to be Hispanic, somewhat less likely to be eligible for free (vs. 

reduced-price) lunch, and somewhat more likely to have a more educated mother than 

those who were excluded from my sample.  A comparison of the low-income Head Start 

alumni who were and were not included in my sample revealed two significant 

demographic differences between the two groups: Children who were included in the 

sample were somewhat more likely to be Hispanic and to have a more educated mother 

than those who were excluded from the sample.  Finally, a comparison of the low-income 

control children who were and were not included in my sample revealed that those who 

were included were somewhat more likely to be white, somewhat less likely to be 

Hispanic, somewhat less likely to be eligible for free (vs. reduced-price) lunch, and 

somewhat more likely to have a more educated mother and to have internet in their home 

than those who were excluded from the sample. 

Based on the surveys completed by parents of children in the control group, we 

know that some of these children were in ECE settings prior to entering TPS 

kindergarten.  Some were cared for in center-based child care settings, some were cared 

for in family child care settings, others attended preschool and Head Start programs other 

than TPS pre-K and CAP Head Start, and still others were cared for at home.  

Unfortunately, due to the large amount of item non-response on these surveys, and 

because the reliability of parents’ retrospective reports of their children’s ECE program 

type is questionable, I cannot draw any systematic conclusions about the control-group 

children’s experiences during the pre-K year. 
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Measures and Procedures 

 Kindergarten teachers assessed the socio-emotional adjustment of each child in 

their class in October of the kindergarten year (2006), using the Adjustment Scales for 

Preschool Intervention (ASPI) (Lutz et al., 2002) and the self-regulation subscale of the 

Instrumental Competence Scale for Young Children (Adler & Lange, 1997).  We asked 

teachers to complete these forms during the week of October 2, 2006, approximately 40 

days after the start of the school year.  We selected this length of time because we 

thought it was early enough in the year to reflect children’s socio-emotional adjustment at 

kindergarten entry, but late enough to ensure that teachers knew the children well enough 

to be able to complete the forms. 

The ASPI is a measure of emotional and behavioral problems observed within 

routine classroom situations.  It consists of 144 behavioral descriptors that are framed by 

24 contextual situations.  For instance, in response to the contextual question, “How does 

this child greet you as the teacher?”, the assessor can select one or more of the following 

behavioral descriptors: “Greets as most other students do,” “Waits for you to greet 

him/her first,” “Does not greet you even after you greet him/her,” “Seems too 

unconcerned about people to greet,” “Welcomes you loudly,” “Responds with an angry 

look or turns away,” and/or “Clings to you.”  The descriptors capture both good 

behaviors and problem behaviors, but the majority of items capture problem behaviors.  

For each child in their class, teachers were asked to indicate whether each of the 144 

behavioral descriptors characterized the child’s behavior over the past month.  

Concurrent validity of the ASPI has been established with other measures of children’s 
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behaviors (i.e., The Penn Interactive Peer Play Scale and the Conners’ Teacher Rating 

Scale) (Lutz et al., 2002).  The ASPI was normed on an urban Head Start sample and 

developed in close consultation with Head Start teachers.  It is also being used in the 

federally funded Head Start Impact Study.  As such, it is appropriate for use with the 

current sample of low-income preschool-aged children. 

 The self-regulation subscale of the Instrumental Competence Scale for Young 

Children consists of four items that capture children’s attentiveness, such as 

“Concentrates well and is not easily distractible when doing a task.” Each item is rated on 

a four-point Likert scale.  The measure had a mean of 2.81 and a standard deviation of 

.75. 

 We obtained information on child and family characteristics from a survey 

administered to all parents of TPS kindergarten children in August 2006 and from TPS 

and CAP Head Start administrative records.  The parent survey provided information on 

maternal education, maternal marital status, child health status, and whether or not the 

parent was foreign-born, among other variables.  We received completed surveys for 70% 

of the low-income kindergarten children in my sample.  However, as is reflected in the 

varied sample sizes presented in Table 1, there was a substantial amount of item non-

response on these surveys.  For example, only 58% of parents in my sample provided 

information on mother’s education level.  Substantially fewer parents provided 

information on whether their child was in some form of ECE as a 3-year-old.  Missing 

indicators were used to address this problem (see below for details).  TPS and CAP Head 
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Start administrative data provided information on children’s age, gender, race/ethnicity, 

and enrollment in the TPS pre-K or CAP Head Start program. 

Factor Analysis 

 I conducted a factor analysis of the 144 ASPI items using common factor analysis 

and the entire sample of low-income kindergarten children.  My factor analysis differed 

from that used by the authors of the ASPI (Lutz et al., 2002) in two important ways.  

First, Lutz et al. excluded the 22 higher-prevalence items (i.e., the items that captured 

positive behaviors) from their analysis, because they were only interested in problem 

behaviors.  I chose to include all 144 items in my factor analysis because I wanted to use 

as much information as possible.  Second, Lutz et al. used principal components analysis 

(PCA), whereas I used common factor analysis (CFA).  The primary difference between 

these two approaches is that the former involves an analysis of all the variance in the 

observed variables, whereas the latter consists solely of an analysis of shared variance 

(Gorsuch, 1983).  I chose to use CFA both because it is appropriate when the goal is to 

capture latent constructs (i.e., the underlying processes that are responsible for the 

relationships seen among the observed variables), and because it is better at producing 

unbiased factor loadings and smaller standard errors than PCA (Snook & Gorsuch, 1989). 

My factor analysis yielded five factors (described below).  I experimented with 

three different rotations of this five-factor solution—promax (oblique), orthogonal 

varimax, and orthogonal equamax—and ultimately selected orthogonal equamax rotation 

for my analysis.  Oblique rotation allows the factors to be correlated with each other, 

whereas orthogonal rotation forces them to be uncorrelated.  When I tried oblique 
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rotation, I found modest evidence to suggest that some of the factors were correlated with 

each other.  However, of the three rotations, only orthogonal equamax produced an 

adequate solution with simple structure (i.e., several variables correlated highly with each 

factor, and only one factor correlated highly with each variable).  It should be noted that 

Lutz et al. (2002) also used orthogonal equamax rotation with their five-factor solution. 

The following five factors emerged from my analysis: Disobedient (e.g., 

“Misbehaves when teacher attending to others,” “Is often the cause of trouble in line”), 

Aggressive (e.g., “Starts fights and rough play during free play,” “Answers with threats 

when corrected”), Attention-Seeking/Hyperactive (e.g., “Much too talkative with the 

teacher,” “Doesn’t stay seated when s/he should”), Apathetic/Disengaged (e.g., “Listless, 

seems unmotivated,” “Won’t get involved in games”), and Timid (e.g., “Shy, difficult to 

get to speak to teacher,” “Too timid to ask for help”).  Factor scores were calculated 

using regression coefficients as weights.  Every variable contributed to every factor, in 

order to maximize the amount of information being used.  The five factors were then 

standardized to have a mean of 50 and a standard deviation of 10. 

Because the ASPI is a measure of behavior problems (and, as such, consists 

mostly of items that reflect “negative” behaviors), the five factors that emerged from my 

factor analysis reflect problematic behaviors, not positive behaviors.  However, it is 

important to note that the majority of children in each of my subsamples (pre-K alumni, 

Head Start alumni, and controls) did not display problematic behavior as captured by the 

five ASPI factors.  For example, most children were obedient rather than disobedient and 

most did not display aggressive behavior.  Therefore, if participation in pre-K or Head 
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Start was associated with decreased disobedience, for example, it might be most 

appropriate to interpret this as reflecting increased obedience. 

Analytic Approach 

 I used propensity score matching coupled with OLS regression to assess the 

effects of the TPS pre-K and CAP Head Start programs on low-income children’s socio-

emotional adjustment.  I also looked at program effects by length of day (full-day/half-

day) for pre-K, number of years of experience in CAP Head Start (one or two), and child 

race/ethnicity, gender, and free-lunch status.  I applied a Bonferroni correction to all my 

results, to account for the large number of two-group comparisons. 

Propensity score matching.  Propensity score matching allows for the 

construction of a control group that is statistically similar to the treatment group, thereby 

reducing the threat of selection bias and allowing for the estimation of causal effects from 

observational data (Dehejia & Wahba, 1999; Guo, Barth, & Gibbons, 2006).  This is done 

through the use of observable characteristics.  The first step in the matching process is to 

estimate a logistic regression, where the independent variables include a wide variety of 

covariates that describe the sample in question and the dependent variable is the 

likelihood of having received the treatment.  In my case, I estimated two logistic 

regressions, one that predicted the likelihood that TPS kindergarten children attended the 

TPS pre-K program the previous year, and another that predicted the likelihood that TPS 

kindergarten children attended the CAP Head Start program the previous year.  I included 

the following independent variables in these regression models: child’s age, gender, 

race/ethnicity, health status, and eligibility for a free (vs. reduced-price) lunch; mother’s 
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education level and marital status; whether the child spoke Spanish at home; whether the 

child’s biological father lived with the child; whether there was internet access in the 

home; the number of books in the home; whether the child had a foreign-born parent; 

whether the child participated in some form of ECE as a 3-year-old, and a variety of 

interaction and higher-order terms. 

Child’s race/ethnicity was defined in terms of the following five mutually 

exclusive categories: black, white, Hispanic, Native American, and Asian.  Child’s health 

status was defined in terms of three mutually exclusive categories: fair or good, very 

good, and excellent.  Mother’s education level was defined in terms of four mutually 

exclusive categories: less than high school, high school diploma or GED, some college or 

an A.A. degree, and college or graduate school.  Mother’s marital status was defined in 

terms of six mutually exclusive categories: married, never married, remarried, separated, 

widowed, and divorced.  The number of books in the home was defined in terms of three 

mutually exclusive categories: between 0 and 25, between 26 and 100, and 101 or more.  

Finally, I used the following four indicator variables to capture whether the child 

participated in some form of ECE at age 3: child care in someone else’s home, center-

based child care, preschool, and Head Start.  These four categories were not mutually 

exclusive. 

Cases with missing values on any of the above variables were assigned a constant 

(0), and missing indicators for those variables were included in the logistic regression 

models.  I tried specifying the regression models in a number of different ways, and 

ultimately selected the models (one for pre-K, another for Head Start) that resulted in the 



30 

observables balancing across the treatment and control groups.  The pre-K and Head Start 

models differed somewhat in their specifications. 

The second step in propensity score matching involves using the logistic 

regression model to predict individuals’ propensity scores.  I used my pre-K and Head 

Start models to predict each child’s propensity score (his/her probability of having 

attended pre-K or Head Start the year before).  The third and final step in the process 

involves using these propensity scores to match children in the control group with those 

in the treatment group.  I used Stata’s PSMATCH2 command to match pre-K treatment- 

and control-group children and Head Start treatment- and control-group children based 

on their propensity score values (Leuven & Sianesi, 2003).  I used one-to-one nearest 

neighbor matching with replacement, and imposed a caliper of .001 for pre-K and .005 

for Head Start. 

One-to-one nearest neighbor matching first randomly orders the treatment and 

control observations, and then pairs the first treatment observation with the control 

observation with the closest propensity score.  The matching process then continues with 

the next treatment observation, until an attempt has been made to match each treatment 

observation with a control observation.  Matching with replacement allows a given 

individual in the control group to be used more than once if s/he proves to be the best 

match for more than one individual in the treatment group.  A caliper imposes a 

restriction on the difference between the propensity scores in each matched pair.  

Matched pairs in the pre-K sample had to have propensity scores within .001 of each 

other, and matched pairs in the Head Start sample had to have propensity scores within 
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.005 of each other.  Imposing a caliper improves the quality of the match, but the tradeoff 

is that treated individuals for whom a good match cannot be found are excluded from the 

analysis.   

I used a larger caliper for Head Start than for pre-K because it was more difficult 

to find appropriate matches for the Head Start children and I wanted to avoid dropping a 

substantial portion of the treatment group.  Specifically, when I imposed the more 

restrictive caliper of .001 on the Head Start sample, I lost nearly half the treatment cases, 

because suitable matches could not be found in the control group.  This suggests that the 

control-group children differed more appreciably from the Head Start alumni than they 

did from the pre-K alumni.  However, the pre-K sample was also substantially larger than 

the Head Start sample, which may have made it easier to find good matches for the pre-K 

alumni than for the Head Start alumni.  Nevertheless, by increasing the caliper to .005 for 

Head Start, I was able to retain a substantial number of treatment cases without 

compromising the quality of the match.  Although the larger caliper allowed for a bigger 

difference in propensity scores for each matched pair, I was still able to construct a 

control group that was statistically similar to the Head Start treatment group (see below).  

Any additional mean differences in the characteristics of the Head Start treatment and 

control groups should have been accounted for in the OLS models (described next). 

OLS regression models.  Because propensity score matching produces matched 

treatment and control groups, a two-group comparison (such as a t-test) is the standard 

analytic strategy used to estimate treatment effects.  If the matching process is successful, 

there will be no statistically significant differences in the observable characteristics of the 
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matched treatment and control groups.  However, there may still be mean differences in 

these observable characteristics.  Therefore, to be cautious, I ran ordinary least squares 

(OLS) regression models on the matched samples instead of simply reporting mean 

differences in the socio-emotional outcomes of the matched treatment and control groups.  

These OLS models allowed me to estimate the effects of pre-K and Head Start while also 

controlling for any differences in the observable characteristics of the treatment and 

control groups that remained after the matching process (which might have resulted in 

selection bias).  The use of OLS is particularly important in the context of my subgroup 

analyses, because in some cases the observables for the treatment and control groups in 

these subsamples did not balance.  I ran separate OLS models for pre-K and Head Start. 

The dependent variables in these OLS models were the five ASPI factors and the 

attentiveness index.  The key independent variable in the pre-K models was an indicator 

that captured whether or not the child participated in TPS pre-K the year before, and the 

key independent variable in the Head Start models was an indicator that captured whether 

or not the child participated in CAP Head Start the year before.  The models controlled 

for the following variables: child’s age, age2 (based on specification of the logistic 

regression models and previous work with the Tulsa data, both of which suggested there 

was a nonlinear effect of age), gender, race/ethnicity, health status, and eligibility for a 

free (vs. reduced-price) lunch; mother’s education level and marital status; whether the 

child spoke Spanish at home; whether the child’s biological father lived with the child; 

whether there was internet access in the home; the number of books in the home; and 

whether the child had a foreign-born parent.  As was the case with the logistic regression 
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models, cases with missing values on any of the above variables were assigned a constant 

(0), and missing indicators for those variables were included in the OLS models. 

In order to account for the fact that I tested a large number of hypotheses using a 

single set of data, I applied a Bonferroni correction to my OLS regression results.  The 

Bonferroni-corrected threshold used to determine statistical significance (p < .008) was 

obtained by dividing the desired significance level (p-value of .05) by 6, the number of 

outcome variables used in each set of analyses.  Effect sizes (Cohen’s d) were calculated 

in order to facilitate comparisons between pre-K and Head Start and across subgroups.  

Cohen’s d was calculated as the difference between the treatment- and control-group 

means, divided by the pooled standard deviation for the two groups (Cohen, 1988).  It 

should be noted that while this measure of effect size is commonly used by psychologists, 

economists often use different measures.  For example, Gormley et al. (2005) calculated 

effect sizes by dividing the treatment effect by the standard deviation of the control 

group, not the pooled standard deviation. 

Subgroup analyses.  In addition to estimating the effects of pre-K and Head Start 

on low-income children’s socio-emotional adjustment, I also estimated program impacts 

for a number of subgroups.  Because some TPS pre-K classrooms were full-day and 

others were half-day, I looked at pre-K program effects by length of day.  All of the Head 

Start classrooms were full-day, so I was unable to look at variation by length of day in the 

Head Start sample.  Because some Head Start alumni participated in CAP Head Start as 

both 3- and 4-year-olds, and others only participated in the program as 4-year-olds, I 

looked at Head Start program effects by the number of years the child spent in the 
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program.  Additionally, I looked at pre-K and Head Start program effects by child gender 

and race/ethnicity.  Finally, because more Head Start alumni were eligible for free lunch 

than pre-K alumni, I also estimated program effects for free-lunch children only, in order 

to try to make the Head Start and pre-K samples more comparable. 

Statistical power for subgroup analyses.  Because the sample sizes for a number 

of my subgroups were quite small, I conducted a power analysis to determine the 

minimum sample size needed in order to be able to detect a significant effect.  Using the 

Bonferroni-corrected alpha level of .008, 33 independent variables (the number of 

variables included in my OLS models), an anticipated effect size of .20 (a moderate effect 

size for multiple regression according to Cohen, 1992), and a desired statistical power 

level of .80 (which, by convention, is considered the minimum level needed in order to be 

able to detect an effect; see Cohen, 1992), the estimated minimum required sample size 

for each of my analyses was 204 (Soper, 2009).  Based on this criterion, I determined that 

I could not estimate program effects separately for Native American children (starting 

samples of 84 pre-K alumni and 22 Head Start alumni) nor for white Head Start alumni (a 

starting sample of only 30 children), but that I could estimate program effects for the 

other subgroups in my sample.  Still, some of these subgroups did not quite meet the 

above sample-size requirement, so I re-ran the OLS models for subgroups with fewer 

than 204 cases using a more limited set of independent variables (17 predictors instead of 

33) to see if doing so resulted in the detection of any additional significant effects.  This 

did not prove to be the case.  Furthermore, the above sample-size requirement is for an 

anticipated effect size of .20.  In some cases I found larger effects (see below), and since 
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fewer observations are needed to detect larger effects, the required sample size was likely 

smaller than 204 in these instances. 

Results 

Sample Descriptives 

Table 1 shows descriptive statistics for the three starting samples: TPS pre-K 

alumni, CAP Head Start alumni, and controls.  Across the three samples, children were 

about 5 ½ years of age when their socio-emotional adjustment was assessed.  About half 

the children in each sample were girls, and the vast majority of children received free 

lunch (vs. reduced-price lunch).  Under the U.S. Department of Agriculture’s National 

School Lunch Program, children whose families have incomes at or below 130% of the 

poverty level are eligible for free meals, and those whose families have incomes between 

130% and 185% of the poverty level are eligible for reduced-price meals (U.S. 

Department of Agriculture, 2008).  The three samples were racially/ethnically diverse, 

with the majority of children in each consisting of racial/ethnic minorities.  The Head 

Start sample included the largest percentages of Hispanic (43%) and black (41%) 

children and the smallest percentage of white children (9%).  In contrast, the sample of 

controls included the smallest percentages of Hispanic (23%) and black (28%) children 

and the largest percentage of white children (36%).  The pre-K sample was somewhere in 

between, consisting of 27% Hispanic children, 39% black children, and 25% white 

children. 

Across the three samples, most mothers had no more than some college education.  

Mothers of Head Start alumni were somewhat less well-educated than mothers of pre-K 
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alumni and control-group children.  Approximately half the control-group children lived 

with their biological father, while a little over half of both pre-K and Head Start alumni 

lived with their father.  Across the board, a substantial share of children had internet 

access at home, although more pre-K alumni (41%) and control-group children (38%) 

had access than Head Start alumni (31%).  Most mothers of children in the sample were 

either married or had never been married, with more married mothers in the pre-K (49%) 

and Head Start (52%) samples than in the control group (44%).  Most parents reported 

that their child was in either very good or excellent health, with more Head Start parents 

reporting that their child was in excellent health (67%) than pre-K (59%) or control-

group (57%) parents.  Most parents reported having between 0 and 100 books in the 

home, with parents of pre-K alumni and controls reporting having somewhat more books 

than parents of Head Start alumni. 

Consistent with the large numbers of Hispanic children in the samples, a 

substantial number of parents reported that Spanish was their child’s primary language.  

This was the case for approximately twice as many Head Start children (39%) as it was 

for pre-K (20%) and control-group children (18%).  A substantial number of children also 

had a foreign-born parent, with many more Head Start parents reporting that they were 

born outside the U.S. (47%) than pre-K (23%) or control-group (21%) parents.  Most 

parents reported that their child was in some form of non-parental care at age 3.  

However, as was noted above, the reliability of these data is questionable, both because 

the majority of parents did not respond to this question and because parents sometimes 

have trouble distinguishing between different types of ECE programs. 
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Finally, based on TPS pre-K and CAP Head Start administrative records, we 

know that approximately one-quarter of pre-K alumni were in half- (vs. full-) day pre-K 

classrooms, and that 38% of CAP Head Start alumni participated in the program as both 

3- and 4-year-olds.  All CAP Head Start classrooms in my sample were full-day 

classrooms. 

Comparison of Observable Characteristics of Matched Treatment and Control Groups 

Table 2 shows the results of a comparison of the observable characteristics of 

children in the matched pre-K treatment and control groups and the matched Head Start 

treatment and control groups.  The non-significant p-values indicate that I was successful 

in getting all the observables to balance.  In other words, I was able to construct pre-K 

and Head Start control groups that were identical to their respective treatment groups in 

terms of key demographic characteristics.  As such, I was able to account for selection on 

observables.  However, to the extent that there were unobservable differences between 

children in the pre-K and Head Start treatment and control groups, my results may still 

suffer from selection bias.  As is shown in Table 2, I lost 184 pre-K alumni and 71 Head 

Start alumni in the matching process, leaving me with 832 matched pre-K alumni and 

274 matched Head Start alumni.  A total of 424 pre-K controls and 173 Head Start 

controls were used in the matched comparisons, sometimes more than once. 

Based on a comparison of children who were and were not included in the 

matched treatment groups (not shown), it appears that some children were harder to 

match than others.  For pre-K alumni, boys, children who were black or Asian, and those 

with internet access at home were more likely to be excluded from than included in the 
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matched treatment group.  For Head Start alumni, children with very few books in the 

home were more likely to be excluded from than included in the matched treatment 

group. 

Effects of TPS Pre-K and CAP Head Start on Low-Income Children’s Socio-Emotional 

Adjustment 

Table 3 presents the effects of participation in TPS pre-K and CAP Head Start on 

low-income children’s socio-emotional adjustment at kindergarten entry.  We see that 

low-income children who participated in TPS pre-K showed lower levels of timidity (p < 

.008, d = -0.21) and higher levels of attentiveness (p < .008, d = 0.22) than low-income 

children who did not participate in either TPS pre-K or CAP Head Start.  Turning to the 

effects of CAP Head Start, we see no significant differences between low-income 

children who did and did not participate in the program. 

Effects of TPS pre-K by half-day/full-day status.  Table 4 presents the effects of 

TPS pre-K on low-income children’s socio-emotional adjustment, broken out by half-

day/full-day status.  Results show that there were no significant effects of participating in 

a half-day program, but that children who participated in a full-day pre-K program 

showed less timidity (p < .008, d = -0.27) and more attentiveness (p < .008, d = 0.28) at 

kindergarten entry than control-group children.  Thus, it appears that the results found for 

the full sample of low-income pre-K children were being driven by the children who 

participated in full-day pre-K programs prior to kindergarten entry. 

Effects of CAP Head Start by number of years in the program.  Table 5 presents 

the effects of CAP Head Start on low-income children’s socio-emotional adjustment, 
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broken out by the number of years the child spent in the program.  Regardless of whether 

the child had one or two years of experience in the program, there were no significant 

effects of CAP Head Start on low-income children’s socio-emotional adjustment.  

However, the effect sizes and signs on the treatment effects suggest that children with 

two years of Head Start may have benefited from an additional year in the program. 

Effects of TPS Pre-K and CAP Head Start on Low-Income Children’s Socio-Emotional 

Adjustment, by Gender 

Table 6 shows the effects of TPS pre-K and CAP Head Start on low-income 

children’s socio-emotional adjustment, broken out by gender.  Focusing on low-income 

girls, we see that those who participated in TPS pre-K showed lower levels of timidity (p 

< .008, d = -0.32) than those who did not participate in either TPS pre-K or CAP Head 

Start.  We see no significant effects of CAP Head Start on low-income girls.  Turning to 

effects on low-income boys, we see that there were no significant effects of TPS pre-K on 

boys’ socio-emotional adjustment.  However, those who participated in CAP Head Start 

showed higher levels of aggressiveness than control-group boys (p < .008, d = 0.62).   

Because Head Start is committed to serving children with disabilities (the federal 

Head Start Program Performance Standards require that each grantee make at least 10% 

of enrollment slots available to such children; U.S. Department of Health and Human 

Services, 2006), and because we might expect children with disabilities to be more likely 

to display emotional or behavioral problems than other children, I explored whether the 

negative behavioral effects found for Head Start boys persisted when I excluded those 
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who had been identified as needing special education services from the sample.2  I found 

that excluding these boys did not change the results; the negative behavioral effects of 

CAP Head Start persisted in their absence. 

In order to explore the pre-K and Head Start program effects on low-income girls 

and boys in more detail, I also estimated the effects of TPS pre-K on low-income girls by 

half-day/full-day status, and the effects of CAP Head Start on low-income boys by the 

number of years they spent in the program. 

Effects of TPS pre-K on low-income girls, by half-day/full-day status.  Table 7 

presents the effects of TPS pre-K on low-income girls’ socio-emotional adjustment, 

broken out by half-day full-day status.  As was the case for the full sample of low-income 

children, there were no significant effects of participation in a half-day pre-K program on 

low-income girls.  However, girls who participated in a full-day pre-K program showed 

less timidity (p < .008, d = -0.42) and more attentiveness (p < .008, d = 0.37) at 

kindergarten entry than girls who did not participate in either TPS pre-K or CAP Head 

Start. 

Effects of CAP Head Start on low-income boys, by number of years in the 

program.  Table 8 presents the effects of CAP Head Start on low-income boys’ socio-

emotional adjustment, broken out by the number of years the child spent in the program.  

Results show that boys who participated in CAP Head Start at age 4 but not at age 3 

showed more aggressiveness than boys who did not participate in either CAP Head Start 

                                                 
2 I excluded boys who had received a special-education designation from TPS or some other agency before 
the end of the kindergarten year. 
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or TPS pre-K (p < .008, d = 0.62).  However, when we focus on boys who participated in 

CAP Head Start at both ages 3 and 4, we see that there were no statistically significant 

differences between treatment- and control-group children.  Furthermore, an examination 

of the effect sizes and signs on the treatment effects suggests that boys with two years of 

Head Start may have benefited from an additional year in the program (e.g., the signs on 

the coefficients for attention-seeking/hyperactive, apathetic/disengaged, and timid all 

switched from positive to negative).   

It is important to note that the sample sizes in these subgroup analyses were 

particularly small, and that the sample size used in the analysis of boys with two years of 

Head Start was even smaller than that used in the analysis of boys with one year of Head 

Start.  This might have made it harder to detect a significant effect in the former case.  

However, a power analysis revealed that in order to be able to detect an effect size of 

0.62 (the size of the effect on aggressive behavior found for boys with one year of Head 

Start), given an alpha level of .008, 33 independent variables, and a desired statistical 

power level of 0.80, the minimum required sample size was only 88 observations.  My 

sample size of 77 (45 boys with two years of Head Start plus 32 control cases) was quite 

close to this.  Furthermore, when I re-did the power analysis with just 17 independent 

variables, I found that in order to be able to detect an effect size of 0.62, the minimum 

required sample size was only 63 observations.  In light of this, I re-ran the analysis of 

boys with two years of Head Start, using a more limited set of covariates (17 independent 

variables instead of 33), but the results did not change—there were still no negative 

behavioral effects for boys with two years of Head Start experience.  I also re-ran the 



42 

analysis of boys with one year of Head Start using this more limited set of covariates, but 

again, the results did not change. 

In sum, it seems that the positive effects of participating in a full-day pre-K 

program found for the full sample of low-income children (decreased timidity and 

increased attentiveness) were being driven by girls.  The effects for girls were also larger 

than those found for the full sample.  Additionally, it appears that the negative behavioral 

effects of Head Start found for boys were being driven by boys who had only one year of 

experience in the program.  There were no negative behavioral effects found for boys 

who participated in CAP Head Start at both ages 3 and 4. 

Effects of TPS Pre-K and CAP Head Start on Low-Income Children’s Socio-Emotional 

Adjustment, by Race/Ethnicity 

Table 9 presents the effects of TPS pre-K and CAP Head Start on low-income 

children’s socio-emotional adjustment, broken out by race/ethnicity.  Focusing on 

Hispanic children, we see that there were no significant effects of TPS pre-K.  In contrast, 

Hispanic children who participated in CAP Head Start showed higher levels of 

attentiveness than Hispanic control-group children (p < .008, d = 0.44).  When we turn to 

low-income black children, we see that there were no significant effects of participation 

in either TPS pre-K or CAP Head Start.  Similarly, when we focus on low-income white 

children, we see no effects of participation in TPS pre-K.  The sample of white Head 

Start alumni was too small for me to be able to analyze the effects of Head Start on this 

particular group of children. 
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In order to explore whether the effects of Head Start on Hispanic children varied 

by the number of years the child spent in the program, I examined program effects 

separately for children with one and two years of CAP Head Start experience, but I found 

no significant program effects in either case.  It should be noted, however, that the sample 

sizes here were quite small, which may have made it difficult to detect significant effects. 

Effects of TPS Pre-K and CAP Head Start on Free-Lunch Children’s Socio-Emotional 

Adjustment 

Because children in the CAP Head Start sample were more likely to be eligible 

for free-lunch than those in the TPS pre-K sample, I limited the pre-K and Head Start 

samples to free-lunch eligible children and re-ran the analyses, in order to try to make the 

two samples more comparable.  Table 10 presents the results of these analyses.  

Consistent with the results found for the full sample of low-income children, I found that 

free-lunch children who participated in TPS pre-K showed lower levels of timidity (p < 

.008, d = -0.18) and higher levels of attentiveness (p < .008, d = 0.24) than free-lunch 

children who did not participate in either TPS pre-K or CAP Head Start.  I found no 

significant effects of CAP Head Start. 

Effects of TPS pre-K on free-lunch children, by half-day/full-day status.  In order 

to further explore the effects of TPS pre-K on free-lunch children, I ran OLS models for 

children who were in half-day and full-day pre-K classrooms separately.  These results 

are presented in Table 11.  Consistent with the pattern of results presented thus far, there 

were no significant effects of participation in a half-day pre-K program on free-lunch 

children’s socio-emotional adjustment at kindergarten entry.  However, free-lunch 
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children who participated in a full-day pre-K program showed less timidity (p < .008, d = 

-0.23) and more attentiveness (p < .008, d = 0.28) than free-lunch children who did not 

participate in either TPS pre-K or CAP Head Start.  Thus, it appears that the effects of 

pre-K found for the full sample of free-lunch children were being driven by the children 

who participated in full-day pre-K programs prior to kindergarten entry.  The effects on 

full-day children were also stronger than those found for the full sample of free-lunch 

children. 

Discussion 

The current study examined the effects of universal pre-K and Head Start in 

Tulsa, Oklahoma, on low-income children’s socio-emotional adjustment at kindergarten 

entry.  It also explored variation in program effects by length of day for pre-K children, 

by number of years in CAP Head Start for Head Start children, and by children’s gender, 

race/ethnicity, and free-lunch status.  The study adds to a small but growing literature on 

the developmental effects of state-funded pre-K programs, as well as to the broader 

literature on ECE programs and low-income children’s socio-emotional development.  

By coupling propensity score matching, a quasi-experimental analytic technique, with 

OLS regression, I was able to reduce the threat of selection bias, a problem that arises in 

much of the ECE literature. 

Effects of TPS Pre-K and CAP Head Start on Low-Income Children 

I found that low-income children who participated in TPS pre-K showed modest 

socio-emotional gains in the form of decreased timidity and increased attentiveness, but I 

found no significant effects of participation in CAP Head Start.  My pre-K findings are 
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consistent with an emerging body of literature that suggests that high-quality ECE 

programs can benefit low-income children’s social and emotional development (Gormley 

et al., 2009; Howes et al., 2008; Votruba-Drzal et al., 2004).  The effects on timidity are 

also consistent with research that suggests that exposure to group care settings can 

contribute to discontinuity in children’s social reticence over time (Fox et al., 2001).  The 

increase in children’s attentiveness is especially noteworthy, in light of evidence that 

children’s early attention-related skills are strong predictors of later school success 

(Bierman et al., 2008; Blair, 2002; Duncan, Dowsett, et al., 2007).  In sum, it appears that 

the TPS pre-K program is successfully preparing low-income children for the socio-

emotional demands of the kindergarten classroom, in that they arrive at kindergarten 

better able to engage in and focus on learning than their low-income peers who did not 

attend pre-K.   

To some extent, these positive effects may be a function of the fact that Tulsa’s 

pre-K classrooms are situated in the public schools and, as such, are probably more 

“school-like” than ECE classrooms located elsewhere.  This theory is consistent with 

Magnuson et al.’s (2007) finding that pre-K participation was associated with increased 

aggression and decreased self-control at kindergarten entry, except among public school 

children whose pre-K and kindergarten classrooms were located in the same school, for 

whom there were no negative behavioral effects.  It seems reasonable to assume that the 

transition to kindergarten would be easier for children whose pre-K and kindergarten 

classrooms were situated in the same school.  LoCasale-Crouch, Mashburn, Downer, & 

Pianta (2008) shed light on why this might be the case.  They found that children were 
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judged by their kindergarten teachers to have more positive social competencies and 

fewer behavior problems when they attended pre-K classrooms in which more transition 

practices were used, including discussions between pre-K and kindergarten teachers 

about curricula or specific children.  The associations were particularly strong for 

children from low-income families.  Thus, to the extent that TPS pre-K teachers 

communicated with TPS kindergarten teachers about specific children and/or classroom 

practices, they might have helped to ease the transition to kindergarten for the low-

income children in their class.  Additionally, the relatively strong emphasis on academic 

instruction in the TPS pre-K classrooms my have helped to prepare children for the 

kindergarten classroom. 

The positive effects found for pre-K may also be related to the socioeconomic 

diversity found in Tulsa’s universal pre-K classrooms.  On average, about one-quarter of 

children in TPS pre-K classrooms paid full-price for lunch (and, therefore, were from 

middle- or higher-income families).3  In contrast, only 2% of children in CAP Head Start 

classrooms paid full price for lunch.  There is some evidence for “peer effects” in the pre-

K literature.  Henry and Rickman (2007) found that the ability levels of the peers in a 

child’s preschool classroom were directly related to the child’s cognitive, pre-reading, 

and expressive language skills at kindergarten entry.  Using Tulsa data, Lowenstein 

(2009) found some evidence to suggest that the socioeconomic composition of a child’s 

pre-K or Head Start classroom was related to his/her socio-emotional adjustment at 

                                                 
3 It is important to note that not all public-school-based pre-K programs come with the socioeconomic 
diversity that characterizes Tulsa’s UPK program.  In fact, most state-funded preschool programs target at-
risk children (Barnett et al., 2008). 



47 

kindergarten entry.  However, it is difficult to know to what extent these associations 

reflect true peer effects versus other, related effects, such as neighborhood effects. 

In contrast to the effects of pre-K, I found no significant effects of participation in 

CAP Head Start on low-income children’s socio-emotional adjustment.  This finding is 

inconsistent with those of other randomized evaluations of Head Start, which suggest that 

the program has small, positive effects on children’s socio-emotional adjustment 

(Gormley et al., 2009; U.S. Department of Health and Human Services, 2005).  In the 

current study, it may have been more difficult to detect significant effects in the Head 

Start sample than the pre-K sample because of the substantially smaller sample size. 

When I examined the effects of pre-K by half-day/full-day status, I found that the 

effects for the full sample were being driven by the effects of participation in full-day 

pre-K classrooms.  Low-income children who participated in full-day pre-K showed less 

timidity and more attentiveness than children who did not participate in pre-K or Head 

Start, but there were no significant effects of participation in a half-day program.  These 

findings run counter to a substantial body of literature that suggests that long hours in 

group care settings are associated with children’s behavior problems (Belsky et al., 2007; 

NICHD ECCRN, 1998, 2002, 2003, 2005, in press; Vandell & Corasaniti, 1990).  

However, they are consistent with research that suggests that low-income children 

experience no detrimental effects from spending long hours in center-based care (Loeb et 

al., 2007), and that when ECE quality is high, these children actually benefit socio-

emotionally from more time spent in ECE settings (Votruba-Drzal et al., 2004).  Indeed, 

in the context of Tulsa’s relatively high-quality program, it appears that low-income 
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children benefited from extensive exposure to pre-K.  It should be noted that the half-day 

and full-day classrooms in Tulsa serve notably different populations, with the full-day 

classrooms serving a substantially more disadvantaged and ethnically/racially diverse 

group of children.  In light of this, it is particularly noteworthy that the positive effects of 

TPS pre-K were being driven by the effects on full-day children. 

I also examined whether the effects of participation in CAP Head Start varied by 

the number of years the child spent in the program.  Although research suggests that 

enrolling in Head Start or Early Head Start at younger ages may benefit low-income 

children’s socio-emotional adjustment (Administration for Children and Families, 2006; 

U.S. Department of Health and Human Services, 2005), I found no significant effects of 

CAP Head Start on low-income children’s socio-emotional adjustment at kindergarten 

entry, regardless of whether the child participated as a 4-year-old or as both a 3- and 4-

year-old.  Nevertheless, the effect sizes (e.g., smaller increase in disobedience) and signs 

on the treatment effects (e.g., negative sign on the coefficient for attention-

seeking/hyperactivity) suggest that children with two years of Head Start may have 

benefited from an additional year in the program.  Again, the relatively small sample 

sizes here may have made it difficult to establish statistical significance. 

Effects of TPS Pre-K and CAP Head Start on Low-Income Children, by Gender 

When I examined program effects by child gender, I found that girls who 

participated in TPS pre-K showed lower levels of timidity than control-group girls, but 

that there were no effects of CAP Head Start on low-income girls.  In contrast, while 

there were no effects of TPS pre-K on boys’ socio-emotional adjustment, those who 
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participated in CAP Head Start showed higher levels of aggressiveness than control-

group boys.  Upon closer inspection, I found that the effects of pre-K on girls varied by 

half-day/full-day status, and that the effects of CAP Head Start on boys varied by the 

number of years the child spent in the program. 

Specifically, low-income girls who participated in full-day pre-K programs 

showed lower levels of timidity and higher levels of attentiveness than low-income 

control-group girls, but those who participated in half-day pre-K programs did not differ 

significantly from low-income control-group girls.  These findings parallel those found 

for the full sample, suggesting that the positive effects of participation in a full-day pre-K 

program found for the full sample of low-income children were being driven by girls. 

When I looked at the effects of Head Start on low-income boys by the number of 

years the child spent in the program, I found that boys who participated in CAP Head 

Start at age 4 but not at age 3 showed higher levels of aggressiveness than control-group 

boys, but that boys who participated in CAP Head Start at both ages 3 and 4 did not differ 

significantly from control-group boys.  Furthermore, the effect sizes (e.g., smaller 

increase in disobedience) and signs on the treatment effects (e.g., negative sign on the 

coefficient for attention-seeking/hyperactivity, positive sign on the coefficient for 

attentiveness) suggest that boys with two years of Head Start may have benefited from an 

additional year in the program.  Although the sample size for the analysis of boys with 

two years of Head Start was smaller than that for the analysis of boys with one year of 

Head Start, additional analyses run with a more limited set of independent variables also 
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suggested that there were no effects of Head Start for boys with two years of experience 

in the program. 

These results are consistent with a burgeoning body of literature that suggests that 

girls may benefit from ECE programs more than boys, and that boys are more susceptible 

to the negative behavioral effects of care provided in large group settings (Anderson, 

2008; Bornstein et al., 2006; Burchinal et al., 2000).  The findings are also in line with 

research that suggests that young boys are more vulnerable than young girls to 

psychosocial stressors, such as poverty (Luthar, 1999). 

The negative effect of CAP Head Start on boys’ aggressive behavior raises a 

number of questions.  First, why might participation in Head Start be associated with 

increased aggressiveness for low-income boys?  Second, why were these negative 

behavioral effects apparent among boys with one year of Head Start experience but not 

two?  And third, why might we see negative behavioral effects for low-income boys with 

one year of Head Start experience but not for low-income boys with one year of pre-K 

experience?  I offer possible answers to each of these questions below. 

With regard to the first question—why might participation in Head Start be 

associated with increased aggressiveness for low-income boys?—peer interactions offer a 

possible explanation.  There is evidence to suggest that children’s behavior in group ECE 

settings is influenced by that of their peers.  Some research has found that low-income 

children in center-based care are more likely to behave aggressively when their peers act 

aggressively, especially if the aggressive act is reinforced by peers or teachers (Goldstein, 

Arnold, Rosenberg, Stowe, & Ortiz, 2001), and other research suggests that peers can 
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affect children’s regulation styles, such that those who spend more time with children 

who are able to regulate their emotions and behaviors are more likely to learn to use these 

skills than those who spend more time with dysregulated peers (Fabes, Hanish, & Martin, 

2003).  Furthermore, there is substantial evidence that starting around age 3, children tend 

to show strong preferences for same-sex play partners, such that the majority of 

preschoolers’ peer interactions in group care settings involve play with same-sex peers 

(Fabes, Martin, & Hanish, 2003).  In light of this phenomenon, boys in group ECE 

settings may be particularly at risk for aggressive behavior, because their play tends to be 

rougher and more physically active than that of girls (Fabes et al., 1999; Maccoby, 1998).  

Thus, to the extent that boys who participated in CAP Head Start spent more time playing 

with same-sex peers than control-group boys, they may have been more likely to display 

higher levels of aggressive behavior at kindergarten entry. 

With regard to the second question—why were these negative behavioral effects 

apparent among boys with one year of Head Start experience but not two?—two possible 

explanations come to mind.  First, it could be that boys with two years of experience in 

CAP Head Start simply had more time to be socialized to the norms of the early 

childhood classroom.  In other words, in light of the physically active play styles that 

typically characterize boys’ same-sex peer play, it is possible that one year of Head Start 

experience was not enough for boys to learn to regulate their behavior in the context of 

the ECE classroom.  After two years in Head Start, however, these low-income boys may 

have developed the skills necessary to successfully function in the kindergarten 

classroom.   
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A second potential explanation for the different effects found for boys with one 

versus two years of CAP Head Start experience is that the program has stronger effects 

on children who enroll at younger ages.  In other words, it may not be the number of 

years spent in the program that matters, but rather the age at which the child enters the 

program.  Findings from the Head Start Impact Study support this hypothesis.  

Specifically, children who enrolled in the program as 3-year-olds made more socio-

emotional gains after one year in the program than those who enrolled as 4-year-olds.  In 

the spring of the Head Start year, children who entered the program as 3-year-olds 

showed lower levels of total behavior problems and lower levels of hyperactive behavior 

than control-group children.  However, the only effect found for children who entered the 

program as 4-year-olds was a decrease in aggressive behavior for children from English-

speaking families.  There were no significant overall socio-emotional impacts found for 

4-year-olds (U.S. Department of Health and Human Services, 2005).  Thus, it could be 

that children gain more from Head Start when they participate in the program earlier in 

life.   

Similarly, findings from the Early Head Start (EHS) Impact Study suggest that 

EHS experience between the ages of 0 and 3 may have protected children from the 

negative behavioral effects of formal, center-based ECE settings found for those who 

participated in these programs between the ages of 3 and 5 (Administration for Children 

and Families, 2006).  In this case, however, since we are comparing children who 

participated in EHS to those who did not participate in EHS, it is difficult to disentangle 

the effects of age of entry from the effects of exposure to the program.  In the case of my 
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findings for boys in CAP Head Start, it is virtually impossible to disentangle the effects 

of age of entry from the effects of amount of exposure.  I explored whether there were 

any children in my sample who had participated in CAP Head Start at age 3 but not age 

4, so that I could compare the effects on 4-year-olds to effects on 3-year-olds, but only 16 

children in the sample fit this description, which was too few to analyze.  My guess is 

that the lack of “bad news” found for boys with two years of CAP Head Start experience 

was probably a function of both amount of exposure to the program and earlier age of 

entry.  More experience in a Head Start classroom probably makes the transition to 

kindergarten easier, but younger children may also have an easier time adapting to the 

Head Start classroom than older children. 

Finally, with regard to the third question—why did we see negative behavioral 

effects for low-income boys with one year of Head Start but not for low-income boys 

with one year of pre-K?—two possible explanations come to mind.  First, differences in 

the effects of the two programs on boys’ behavior problems might be related to teachers’ 

behavior management skills.  Descriptive data from the Tulsa study suggest that this 

might be the case.  The 4-year-old CAP Head Start classrooms and TPS pre-K 

classrooms in my sample received equally high ratings on the Classroom Organization 

subscale of the Classroom Assessment Scoring System (CLASS; Pianta, La Paro, & 

Hamre, 2008), a measure of classroom climate, with scores falling in the middle to high 

range (Phillips et al., in press).  (Scores on two of the dimensions of Classroom 

Organization—Productivity and Instructional Learning Formats—were also higher than 

those found in other state pre-K classrooms.)  However, TPS pre-K classrooms received 
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somewhat higher scores than CAP Head Start classrooms on the Classroom Organization 

dimension of Behavior Management (M = 5.03, SD = 0.85, and M = 4.45, SD =1.28, 

respectively; difference of means statistically significant at p < .05), which captures how 

well teachers monitor, prevent, and redirect behavior.  Although this difference in means 

is not huge, it is statistically significant and, therefore, meaningful.  It could be that Head 

Start teachers are less well-prepared to handle boys’ disruptive behavior than their 

counterparts in TPS pre-K classrooms.  Of course, these are only descriptive data, and it 

may also be the case that lower Behavior Management scores are the product of higher 

levels of behavior problems in the classroom.  Nevertheless, these data suggest that 

efforts to understand (and possibly improve) Head Start teachers’ ability to manage boys’ 

behavior—and perhaps their peer interactions in particular—may provide an important 

avenue for future work.  Indeed, there is emerging evidence that classroom-based 

interventions that focus on teachers’ classroom and behavior management skills can lead 

to significant improvements in both classroom quality and low-income children’s social 

and emotional outcomes (Raver et al., 2008; Webster-Stratton, Reid, & Stoolmiller, 

2008). 

Second, it is possible that the differential effects of Head Start and pre-K on boys’ 

behavior are a function of the fact that the two programs serve somewhat different 

populations.  The low-income children in my Head Start sample were more 

disadvantaged than the low-income children in my pre-K sample.  Specifically, Head 

Start children were more likely to be Hispanic, to be eligible for free lunch (vs. reduced-

price lunch), to speak Spanish, and to have a foreign-born parent.  They were also less 
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likely to be in very good health, to have many books in the home, to have internet access 

at home, and to have a mother with some college education than their peers who 

participated in pre-K.  This is an extensive list of differences, and many of these factors 

are related to children’s socio-emotional development.  For instance, poverty (for which 

free-lunch eligibility is a proxy) (Duncan et al., 1994), children’s physical health 

(Rothstein, 2004), and mother’s education level (Osborne, 2007) have each been found to 

be related to children’s behavior problems.  Because children in the Head Start treatment 

and control groups and the pre-K treatment and control groups were matched on these 

(and other) variables, these factors should not have influenced my estimation of Head 

Start and pre-K program impacts.  However, since I did not directly control for 

differences between the Head Start and pre-K populations, it is possible that the different 

characteristics of the two populations contributed to differences in program impacts, both 

for boys in particular and for the full sample of children.  In short, to the extent that low-

income Head Start boys were more disadvantaged than low-income pre-K boys, they may 

have been more likely to display aggressive behavior. 

It is important to reiterate in the context of this discussion that boys in both the 

Head Start treatment and control groups fell at the lower end of the distribution on each 

of the “negative” items that loaded highly on the aggressiveness factor, and at the high 

end of the distribution on the “positive” items that loaded highly on this factor.  For 

example, 22% of boys in the Head Start sample were rated by teachers as “starting fights 

and rough play during free play,” compared to 9% of boys in the control group, and 10% 

of boys in the Head Start sample were rated as having “made unprovoked attacks on 
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other children,” compared to 1% of boys in the control group.  In contrast, 78% of boys 

in the Head Start sample were rated by teachers as being “respectful of others’ property,” 

compared to 79% of children in the control group.  Thus, while, on average, Head Start 

boys showed higher levels of aggressiveness than control-group boys at kindergarten 

entry, these differences were driven by a minority of the sample. 

Effects of TPS Pre-K and CAP Head Start on Low-Income Children, by Race/Ethnicity 

When I focused my analysis on racial/ethnic subgroups, I found only one 

significant effect: Low-income Hispanic children who participated in CAP Head Start 

showed higher levels of attentiveness than low-income Hispanic control-group children.  

The effect size here was also particularly large (0.44 of a standard deviation).  I found no 

significant effects of TPS pre-K on Hispanic, black, or white children, nor did I find 

significant effects of Head Start on black children.  The particularly strong effect of Head 

Start on low-income Hispanic children’s attentiveness is impressive, and is especially 

meaningful given that Hispanic children constituted the largest racial/ethnic group in my 

Head Start sample and represent the fastest-growing segment of the U.S. child population 

(Calderon, 2007).  It is also important in light of research that suggests that children’s 

early attention-related skills are strong predictors of later school success (Bierman et al., 

2008; Blair, 2002; Duncan, Dowsett, et al., 2007). 

For most Hispanic children in my sample, Spanish was the child’s primary 

language.  Therefore, it could be that the increased attentiveness found for these children 

was related to their English-language acquisition during the Head Start year.  If Head 

Start helps English Language Learners (ELLs) develop a firm grasp of the English 
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language, then it seems likely that this knowledge would, in turn, allow ELLs to engage 

in classroom learning and activities upon kindergarten entry more effectively than their 

ELL peers who did not attend Head Start.  This theory is consistent with other work on 

Hispanic children in Tulsa that has found particularly large effects of participation in TPS 

pre-K on Spanish-speaking children’s pre-reading, pre-writing, and pre-math skills 

(Gormley, 2008). 

The general lack of significant findings for racial/ethnic subgroups is somewhat 

surprising.  Again, it might be a function of the relatively small sample sizes used in each 

of these analyses, which might have made it harder to detect statistically significant 

effects (especially if they were small in magnitude). 

Effects of TPS Pre-K and CAP Head Start on Free-Lunch Children 

Finally, when I limited my sample to children who were eligible for free-lunch, I 

found the same pattern of results that I found for the full sample of low-income children: 

Free lunch children who participated in TPS pre-K showed lower levels of timidity and 

higher levels of attentiveness than free-lunch children who did not participate in either 

TPS pre-K or CAP Head Start.  There were no significant effects of CAP Head Start.  

Furthermore, when I looked at pre-K program effects by half-day/full-day status, I found, 

once again, that there were no significant effects of participation in a half-day program, 

but that participation in a full-day program was associated with decreased timidity and 

increased attentiveness at kindergarten entry.  Thus, the effects for free-lunch children 

mirrored those found for the full sample of low-income children.  This is not surprising, 

given that the vast majority of children in my sample were eligible for free (vs. reduced-
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price) lunch.  These findings are also consistent with those of Gormley et al. (2009).  

When they focused their analysis on children who were eligible for free lunch, they found 

that pre-K participation was associated with a reduction in timidity and an increase in 

attentiveness, but they found no significant effects of Head Start. 

Limitations 

There are a number of limitations to the current study.  First, although I set out to 

compare the effects of TPS pre-K and CAP Head Start on low-income children, it is not 

clear that a direct comparison of these two programs is in fact appropriate.  Indeed, low-

income children who participated in CAP Head Start differed from low-income children 

who participated in TPS pre-K in a number of important ways (outlined above).  These 

differences persisted even when I restricted the sample to free-lunch children.  Ideally, I 

would have matched Head Start alumni with pre-K alumni using propensity scores, and 

then directly compared their mean socio-emotional outcomes.  However, finding good 

matches for the Head Start alumni within the sample of pre-K alumni, while also 

maintaining a reasonable sample size, proved to be quite a challenge.  Specifically, 

depending upon the size of the caliper, I was only able to find suitable matches in the pre-

K sample for a little over half of the children in the Head Start sample.  In short, it is clear 

that the low-income Head Start alumni in my sample were more disadvantaged than the 

low-income pre-K alumni, and my findings must be interpreted in light of this important 

difference. 

Second, I relied exclusively on kindergarten teachers’ ratings of children’s socio-

emotional adjustment.  In light of this, it is possible that individual teacher biases may 
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have affected my outcomes.  For instance, studies have found that children perform better 

when they are assigned to an own-race teacher (Dee, 2002), and that teacher ratings of 

student behavior problems vary by teacher-student racial/ethnic differences, such that 

black students rated by Hispanic or non-Hispanic white teachers have significantly higher 

mean total behavior problem scores than black students rated by black teachers 

(Zimmerman, Khoury, Vega, Gil, & Warheit, 1995).  Although we did not collect data on 

teachers’ race/ethnicity, anecdotal evidence suggests that the pre-K and Head Start 

teachers in Tulsa were notably less racially/ethnically diverse than the children they 

taught.  As a result, having an additional, more objective measure of children’s socio-

emotional skills would have been desirable. 

Third, my subgroup analyses were based on samples that were smaller—and in 

some cases quite a bit smaller—than the full sample.  These smaller sample sizes may 

have made it more difficult to detect significant program effects, especially if they were 

small in magnitude.   Fourth, although I was able to account for the threat of selection on 

observables through the use of propensity score matching and OLS regression, it is 

possible that there were other, unobservable differences between my treatment and 

control groups that might have biased my results.  Fifth and finally, the TPS pre-K and 

CAP Head Start programs in Tulsa are unique (in ways described at the outset of this 

paper).  As a result, my findings may not be generalizable to other ECE programs in the 

U.S. 
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Conclusion 

 A number of policy-relevant conclusions can be drawn from this study.  First, 

results suggest that high-quality state-funded pre-K programs can promote the socio-

emotional adjustment of low-income children, especially when these children are in full-

day classrooms.  Furthermore, I found that girls and the most disadvantaged children also 

benefited from pre-K, especially when they were in full-day classrooms.  These findings 

suggest that when the quality of care is high, full-day ECE programs may represent the 

best investment of public ECE resources for low-income children. 

 Second, I found that Head Start boys were particularly susceptible to the negative 

behavioral effects of group ECE settings.  This finding suggests the need to better 

understand the classroom processes and peer dynamics that might lead to boys’ 

aggressiveness.  If Head Start teachers are struggling with behavior management in the 

classroom, then additional training and/or supports need to be made available to them.  

Third, I found that while boys who participated in Head Start at age 4 displayed increased 

aggressiveness, there were no negative behavioral effects when they participated at both 

ages 3 and 4.  Thus, it may be that boys are better prepared for the socio-emotional 

demands of the kindergarten classroom when they enroll in ECE programs at earlier ages. 

 Fourth, although I found very little evidence of variation in program effects by 

race/ethnicity, I did find that Head Start promoted Hispanic children’s socio-emotional 

adjustment in the form of increased attentiveness at kindergarten entry.  This finding is 

noteworthy, given that more than one-third of all children in the U.S. who are served by 

Head Start are Hispanic (U.S. Department of Health and Human Services, 2008). 
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In conclusion, this study found both good and bad news for the low-income 

children who participated in Tulsa’s early childhood programs.  On the one hand, it 

demonstrated that school-based pre-K programs can support the socio-emotional 

adjustment of low-income children, even when the programs place an emphasis on 

academic instruction, and especially when children are in full-day classrooms.  On the 

other hand, it found negative behavioral effects of participation in Head Start for boys.  

Additional research is needed to identify the classroom processes that might be 

responsible for this finding.  Every cloud has a silver lining, however, and in this case it 

was that the negative behavioral effects of Head Start disappeared when I focused on 

boys with two years of Head Start experience.  Thus, boys who enroll in Head Start at 

earlier ages may be less likely to experience negative behavioral effects than those who 

enroll later.  Furthermore, I found that low-income Hispanic children benefited from 

exposure to Head Start in the form of increased attentiveness.  In short, while we still 

have much to learn about how and why ECE classrooms influence low-income children’s 

socio-emotional adjustment, the current study advances our understanding of these 

relationships and raises questions for future research.  An understanding of the 

developmental effects of ECE programs on low-income children is of pressing 

importance if these programs are to effectively support the development of our neediest 

children.
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Table 1          
Descriptive Statistics for TPS Pre-K Alumni, CAP Head Start Alumni, and Controls (all Low-Income Kindergarten 
Children) 

Variable 
TPS Pre-K Alumni CAP Head Start Alumni  Controls 

n M (%) SD n M (%) SD n M (%) SD 
Child’s Age 1,017 5.50 0.29 345 5.54 0.29 796 5.50 0.30 
Child is Female 1,017 47.69 49.97 345 50.14 50.07 796 48.87 50.02 
School Lunch 
Eligibility 1,017   345   796   
   Free  83.68 36.98  93.33 24.98  83.67 36.99 
   Reduced  16.32 36.98  6.67 24.98  16.33 36.99 
Child’s 
Race/Ethnicity 1,016   345   793   
   Black  39.37 48.88  41.16 49.28  28.37 45.11 
   White  24.70 43.15  8.70 28.22  36.19 48.09 
   Hispanic  26.67 44.25  42.90 49.57  23.46 42.40 
   Native  
   American  8.27 27.55  6.38 24.47  11.10 31.43 
   Asian  0.98 9.88  0.87 9.30  0.88 9.36 
Mother’s 
Education 600   198   457   
   Less than high   
   school  23.67 42.54  26.77 44.39  25.16 43.44 
   High school  
   diploma/GED  32.00 46.69  34.34 47.61  29.32 45.57 
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   Some  
   college/A.A.   
   degree  39.83 49.00  33.33 47.26  40.26 49.10 
   College or  
   graduate school  4.50 20.75  5.56 22.96  5.25 22.33 
Biological Father  
Lives with Child 684 54.82 49.80 211 57.35 49.58 519 48.75 50.03 
Internet Access at 
Home 689 41.07 49.23 212 31.13 46.41 525 37.71 48.51 
Mother’s Marital 
Status 691   209   522   
   Married  49.06 50.03  52.15 50.07  43.68 49.65 
   Never married  31.11 46.33  31.58 46.59  32.57 46.91 
   Remarried  2.32 15.05  1.44 11.92  2.11 14.38 
   Separated  6.37 24.44  6.70 25.06  8.05 27.23 
   Widowed  1.45 11.95  1.91 13.73  0.77 8.73 
   Divorced  9.70 29.61  6.22 24.21  12.84 33.48 
Child’s Health 
Status 726   227   554   
   Fair/good  11.29 31.67  9.25 29.04  11.91 32.42 
   Very good  30.17 45.93  23.79 42.67  31.59 46.53 
   Excellent  58.54 49.30  66.96 47.14  56.50 49.62 
Number of Books 
in the Home 693   214   524   
   Between 0 and  
   25  47.33 49.96  57.94 49.48  50.76 50.04 
   Between 26 and   34.34 47.52  29.91 45.89  31.68 46.57 
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   100 

   101 or more  11.54 31.98  7.48 26.36  8.59 28.05 
Child’s Primary 
Language is 
Spanish 723 19.78 39.86 228 38.60 48.79 553 18.08 38.52 
Early Care and 
Education at Age 
3          
   Child care in  
   someone else’s  
   home 163 54.60 49.94 46 43.48 50.12 136 54.41 49.99 
   Center-based  
   child care 187 62.03 48.66 37 43.24 50.22 166 66.87 47.21 
   Preschool 36 72.22 45.43 14 50.00 51.89 94 29.79 45.98 
   Head Start  132 57.58 49.61 143 40.56 49.27 91 48.35 50.25 
Parent is Foreign 
Born 667 23.24 42.27 210 47.14 50.04 522 20.69 40.55 
Child was in a 
half-day 
classroom (pre-K 
alumni only) 1006 26.14 43.96     

 

 
Child participated 
in CAP Head Start 
for two years 
(Head Start 
alumni only)    345 38.26 48.67  
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Table 2       

Comparison of Mean Observable Characteristics for Matched Low-Income Kindergartners with and without 
Exposure to TPS Pre-K and CAP Head Start 

Variable 
TPS Pre-K CAP Head Start 

Treated 
(n = 832) 

Control 
(n = 424) p-value 

Treated  
(n = 274) 

Control  
(n = 173) p-value 

Child is Female 0.49 0.47 0.30 0.52 0.57 0.23 
Child's Age 5.49 5.51 0.25 5.52 5.52 0.88 
Child's Race/Ethnicity       
   Black 0.37 0.35 0.45 0.43 0.45 0.61 
   White 0.26 0.26 0.96 0.11 0.10 0.78 
   Hispanic 0.29 0.29 0.87 0.38 0.36 0.66 
   Native American 0.07 0.09 0.24 0.07 0.08 0.75 
   Asian 0.01 0.01 0.13 0.01 0.01 0.65 
School Lunch Eligibility       
   Free 0.85 0.83 0.32 0.93 0.93 1.00 
   Reduced 0.15 0.17 0.32 0.07 0.07 1.00 
Mother's Education       
   Less than high school 0.14 0.15 0.78 0.13 0.14 0.71 
   High school diploma/GED 0.18 0.19 0.45 0.16 0.16 0.91 
   Some college/A.A. degree 0.22 0.21 0.95 0.18 0.18 0.91 
   College or graduate school 0.02 0.02 0.72 0.03 0.02 0.59 
Biological Father Lives with Child 0.34 0.36 0.47 0.29 0.32 0.52 
Internet Access at Home 0.24 0.27 0.26 0.17 0.16 0.65 
Mother's Marital Status       
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   Married 0.32 0.32 0.96 0.26 0.29 0.39 
   Never married 0.19 0.20 0.58 0.18 0.14 0.29 
   Remarried 0.01 0.01 0.49 0.01 0.03 0.20 
   Separated 0.05 0.05 0.57 0.04 0.04 0.82 
   Widowed 0.01 0.00 0.74 0.01 0.00 0.18 
   Divorced 0.06 0.07 0.36 0.03 0.03 0.81 
Child's Health Status       
   Fair/good 0.08 0.07 0.64 0.06 0.07 0.60 
   Very good 0.21 0.21 0.95 0.15 0.13 0.62 
   Excellent 0.38 0.40 0.45 0.37 0.35 0.59 
Number of Books in the Home       
   Between 0 and 25 0.32 0.31 0.79 0.28 0.29 0.85 
   Between 26 and 100 0.20 0.22 0.31 0.18 0.15 0.49 
   101 or more 0.07 0.06 0.27 0.05 0.06 0.58 
Child's Primary Language is Spanish 0.15 0.13 0.36 0.22 0.23 0.76 
Early Care and Education at Age 3       
   Child care in someone else's home 0.07 0.08 0.71 0.05 0.05 1.00 
   Center-based child care 0.11 0.12 0.53 0.05 0.07 0.28 
   Preschool 0.02 0.04 0.11 0.01 0.03 0.20 
   Head Start  0.06 0.06 0.76 0.12 0.12 1.00 
Parent is Foreign Born 0.16 0.15 0.79 0.22 0.25 0.48 
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Table 3    
     
Results of OLS Regression Analyses Examining the Effects of Participation in the 
TPS Pre-K and CAP Head Start Programs on Low-Income Children’s Socio-
Emotional Adjustment 

   

Socio-Emotional Outcome 

TPS Pre-K 
 

CAP Head Start 

Treatment 
Effect 

 

Effect 
Size 

Treatment 
Effect 

Effect 
Size 

     
Disobedient -1.00 -0.10 1.19 0.12 
     
Aggressive 0.86 0.09 2.22 0.22 
     
Attention-Seeking/Hyperactive -0.14 -0.01 0.42 0.04 
     
Apathetic/Disengaged -1.34 -0.13 -0.51 -0.05 
     
Timid -2.09* -0.21 -1.06 -0.11 
     
Attentive 0.17* 0.22 0.00 0.00 
     
Number of treatment cases 832  274  
     
% matched 82  79  
     
Number of unique control cases 424  173  
     
Note. Each model included the following covariates: Child’s gender, age, age2, race/ethnicity, and 
health status; mother’s education level and marital status; whether the child was eligible for free 
lunch; whether the child lived with his/her biological father; whether there was internet in the home; 
the number of books in the home; whether the child’s primary language was Spanish; whether the 
child had a foreign-born parent; and a series of missing indicator variables. 
*Statistically significant using a Bonferroni-corrected threshold (p < .008). 
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Table 4    
     
Results of OLS Regression Analyses Examining the Effects of Participation in the 
TPS Pre-K Program on Low-Income Children’s Socio-Emotional Adjustment – by 
Half-Day/Full-Day Status 

   

Socio-Emotional Outcome 

Half-Day Classrooms 
 

Full-Day Classrooms 

Treatment 
Effect 

 

Effect 
Size 

Treatment 
Effect 

Effect 
Size 

     
Disobedient 0.74 0.07 -1.45 -0.15 
     
Aggressive 0.63 0.06 1.16 0.12 
     
Attention-Seeking/Hyperactive 0.36 0.04 -0.08 -0.01 
     
Apathetic/Disengaged -1.48 -0.15 -1.34 -0.13 
     
Timid 0.33 0.03 -2.71* -0.27 
     
Attentive 0.01 0.01 0.21* 0.28 
     
Number of treatment cases 212  609  
     
% matched 81  82  
     
Number of unique control cases 173  344  
     
Note. Each model included the following covariates: Child’s gender, age, age2, race/ethnicity, and 
health status; mother’s education level and marital status; whether the child was eligible for free 
lunch; whether the child lived with his/her biological father; whether there was internet in the home; 
the number of books in the home; whether the child’s primary language was Spanish; whether the 
child had a foreign-born parent; and a series of missing indicator variables. 
*Statistically significant using a Bonferroni-corrected threshold (p < .008). 
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Table 5    
     
Results of OLS Regression Analyses Examining the Effects of Participation in the 
CAP Head Start Program on Low-Income Children’s Socio-Emotional 
Adjustment – by Number of Years in Head Start 

   

Socio-Emotional Outcome 

Children with One 
Year of Head Start 

 

Children with Two 
Years of Head Start 

Treatment 
Effect 

 

Effect 
Size 

Treatment 
Effect 

Effect 
Size 

     
Disobedient 1.98 0.20 0.89 0.09 
     
Aggressive 2.29 0.23 2.16 0.22 
     
Attention-Seeking/Hyperactive 0.38 0.04 -0.11 -0.01 
     
Apathetic/Disengaged -0.20 -0.02 -0.42 -0.04 
     
Timid -0.85 -0.09 -1.16 -0.12 
     
Attentive 0.00 0.00 0.03 0.04 
     
Number of treatment cases 169  104  
     
% matched 79  79  
     
Number of unique control cases 122  85  
     
Note. Each model included the following covariates: Child’s gender, age, age2, race/ethnicity, and 
health status; mother’s education level and marital status; whether the child was eligible for free 
lunch; whether the child lived with his/her biological father; whether there was internet in the home; 
the number of books in the home; whether the child’s primary language was Spanish; whether the 
child had a foreign-born parent; and a series of missing indicator variables. 
*Statistically significant using a Bonferroni-corrected threshold (p < .008).
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Table 6 
 

    

Results of OLS Regression Analyses Examining the Effects of Participation in the TPS Pre-K and CAP Head 
Start Programs on Low-Income Children’s Socio-Emotional Adjustment – by Gender 
   
 Low-Income Girls Low-Income Boys 

Socio-
Emotional 
Outcome 

Effects of TPS 
Pre-K 

Effects of CAP  
Head Start 

Effects of TPS  
Pre-K 

Effects of CAP  
Head Start 

Treatment 
Effect 

Effect 
Size 

Treatment 
Effect 

Effect 
Size 

Treatment  
Effect 

Effect 
Size 

Treatment 
Effect 

Effect 
Size 

         
Disobedient -0.42 -0.04 0.92 0.09 -1.78 -0.18 0.62 0.06 
         
Aggressive 0.56 0.06 -1.35 -0.14 0.45 0.05 6.20* 0.62 
         
Attention-
Seeking/ 
Hyperactive -0.27 -0.03 0.64 0.06 -0.56 -0.06 0.29 0.03 
         
Apathetic/ 
Disengaged -1.52 -0.15 -1.08 -0.11 -1.16 -0.12 -0.95 -0.10 
         
Timid -3.17* -0.32 -3.16 -0.32 -0.54 -0.05 0.00 0.00 
         
Attentive 0.16 0.22 0.00 0.00 0.17 0.22 0.07 0.10 

 
       

 
 



 

 

88 

Number of 
treatment cases 332  132  359  118  
         
% matched 68  76  68  69  
         
Number of 
unique control 
cases 193  88  193  76  
Note. Each model included the following covariates: Child’s gender, age, age2, race/ethnicity, and health status; mother’s education 
level and marital status; whether the child was eligible for free lunch; whether the child lived with his/her biological father; whether 
there was internet in the home; the number of books in the home; whether the child’s primary language was Spanish; whether the child 
had a foreign-born parent; and a series of missing indicator variables. 
*Statistically significant using a Bonferroni-corrected threshold (p < .008). 
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Table 7    
     
Results of OLS Regression Analyses Examining the Effects of Participation in the 
TPS Pre-K Program on Low-Income Girls’ Socio-Emotional Adjustment – by 
Half-Day/Full-Day Status 

   

Socio-Emotional Outcome 

Half-Day Classrooms 
 

Full-Day Classrooms 

Treatment 
Effect 

 

Effect 
Size 

Treatment 
Effect 

Effect 
Size 

     
Disobedient 1.74 0.17 -1.51 -0.15 
     
Aggressive 1.17 0.12 0.89 0.09 
     
Attention-Seeking/Hyperactive 1.32 0.13 -0.64 -0.06 
     
Apathetic/Disengaged -2.73 -0.27 -1.30 -0.13 
     
Timid -1.69 -0.17 -4.16* -0.42 
     
Attentive 0.07 0.10 0.26* 0.37 
     
Number of treatment cases 79  250  
     
% matched 61  71  
     
Number of unique control cases 66  155  
     
Note. Each model included the following covariates: Child’s gender, age, age2, race/ethnicity, and 
health status; mother’s education level and marital status; whether the child was eligible for free 
lunch; whether the child lived with his/her biological father; whether there was internet in the home; 
the number of books in the home; whether the child’s primary language was Spanish; whether the 
child had a foreign-born parent; and a series of missing indicator variables. 
*Statistically significant using a Bonferroni-corrected threshold (p < .008).
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Table 8    
     
Results of OLS Regression Analyses Examining the Effects of Participation in the 
CAP Head Start Program on Low-Income Boys’ Socio-Emotional Adjustment – by 
Number of Years in Head Start 

   

Socio-Emotional Outcome 

Boys with One Year 
of Head Start (Age 4) 

 

Boys with Two Years 
of Head Start (Ages 3 

and 4) 
 

Treatment 
Effect 

 

Effect 
Size 

Treatment 
Effect 

Effect 
Size 

     
Disobedient 2.78 0.28 0.77 0.08 
     
Aggressive 6.15* 0.62 6.45 0.65 
     
Attention-Seeking/Hyperactive 1.67 0.17 -2.02 -0.20 
     
Apathetic/Disengaged 0.42 0.04 -1.28 -0.13 
     
Timid 1.88 0.19 -2.33 -0.23 
     
Attentive -0.01 -0.01 0.18 0.24 
     
Number of treatment cases 73  45  
     
% matched 66  73  
     
Number of unique control cases 57  32  
     
Note. Each model included the following covariates: Child’s gender, age, age2, race/ethnicity, and 
health status; mother’s education level and marital status; whether the child was eligible for free 
lunch; whether the child lived with his/her biological father; whether there was internet in the home; 
the number of books in the home; whether the child’s primary language was Spanish; whether the 
child had a foreign-born parent; and a series of missing indicator variables. 
*Statistically significant using a Bonferroni-corrected threshold (p < .008).
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Table 9        
Results of OLS Regression Analyses Examining the Effects of Participation in the TPS Pre-K and CAP Head 
Start Programs on Low-Income Children’s Socio-Emotional Adjustment – by Race/Ethnicity 
    

 Low-Income Hispanic Children Low-Income Black Children 
Low-Income White 

Children 

Socio-
Emotional 
Outcome 

Effects of 
TPS Pre-K 

Effects of CAP 
Head Start 

Effects of 
TPS Pre-K 

Effects of 
CAP Head 

Start 
Effects of 
TPS Pre-K 

Effects of 
CAP Head 

Start 

Treatment 
Effect 

Effect 
Size 

Treatment 
Effect 

Effect 
Size 

Treatmen
t Effect 

Effect 
Size 

Treatment 
Effect 

Effect 
Size 

Treatment 
Effect 

Effect 
Size 

(Sample too 
small to 
analyze) 

             
Disobedient -0.04 0.00 -0.41 -0.04 -1.93 -0.19 2.63 0.26 1.05 0.11   
             
Aggressive 1.06 0.11 3.72 0.37 1.28 0.13 1.97 0.20 0.62 0.06   
             
Attention-
Seeking/ 
Hyperactive -0.61 -0.06 -1.21 -0.12 1.18 0.12 1.81 0.18 -2.02 -0.20   
             
Apathetic/ 
Disengaged 0.06 0.01 0.13 0.01 -0.09 -0.01 -1.12 -0.11 -0.29 -0.03   
             
Timid -2.86 -0.29 -4.49 -0.45 -0.90 -0.09 -0.31 -0.03 -1.14 -0.11   
             
Attentive 0.24 0.34 0.29* 0.44 0.10 0.13 -0.10 -0.13 0.18 0.23   
             



 

 

92 

Number of 
treatment 
cases 162  94  244  101  146    
% matched 60  64  61  71  58    
Number of 
unique 
control 
cases 95  63  119  64  101    
Note. Each model included the following covariates: Child’s gender, age, age2, race/ethnicity, and health status; mother’s education 
level and marital status; whether the child was eligible for free lunch; whether the child lived with his/her biological father; whether 
there was internet in the home; the number of books in the home; whether the child’s primary language was Spanish; whether the child 
had a foreign-born parent; and a series of missing indicator variables. 
*Statistically significant using a Bonferroni-corrected threshold (p < .008).
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Table 10    
     
Results of OLS Regression Analyses Examining the Effects of Participation in the 
TPS Pre-K and CAP Head Start Programs on Free-Lunch Children’s Socio-
Emotional Adjustment 

   

Socio-Emotional Outcome 

TPS Pre-K 
 

CAP Head Start 

Treatment 
Effect 

 

Effect 
Size 

Treatment 
Effect 

Effect 
Size 

     

Disobedient -1.16 -0.12 1.27 0.13 
     
Aggressive 1.00 0.10 2.35 0.24 
     
Attention-Seeking/Hyperactive 0.12 0.01 0.78 0.08 
     
Apathetic/Disengaged -1.66 -0.17 -0.28 -0.03 
     
Timid -1.84* -0.18 -0.92 -0.09 
     
Attentive 0.18* 0.24 -0.02 -0.03 
     
Number of treatment cases 674  255  
     

% matched 80  79  

     

Number of unique control cases 349  161  
     
Note. Each model included the following covariates: Child’s gender, age, age2, race/ethnicity, and 
health status; mother’s education level and marital status; whether the child was eligible for free 
lunch; whether the child lived with his/her biological father; whether there was internet in the 
home; the number of books in the home; whether the child’s primary language was Spanish; 
whether the child had a foreign-born parent; and a series of missing indicator variables. 
*Statistically significant using a Bonferroni-corrected threshold (p < .008).
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Table 11    
     
Results of OLS Regression Analyses Examining the Effects of Participation in the 
TPS Pre-K Program on Free-Lunch Children’s Socio-Emotional Adjustment – by 
Half-Day/Full-Day Status 

   

Socio-Emotional Outcome 

Half-Day Classrooms 
 

Full-Day Classrooms 

Treatment 
Effect 

 

Effect 
Size 

Treatment 
Effect 

Effect 
Size 

     
Disobedient 0.24 0.02 -1.55 -0.16 
     
Aggressive 0.86 0.09 1.19 0.12 
     
Attention-Seeking/Hyperactive 0.55 0.06 -0.17 -0.02 
     
Apathetic/Disengaged -1.53 -0.15 -1.57 -0.16 
     
Timid 0.79 0.08 -2.34* -0.23 
     
Attentive 0.03 0.04 0.21* 0.28 
     
Number of treatment cases 149  516  
     
% matched 77  80  
     
Number of unique control cases 127  289  
     
Note. Each model included the following covariates: Child’s gender, age, age2, race/ethnicity, and 
health status; mother’s education level and marital status; whether the child was eligible for free 
lunch; whether the child lived with his/her biological father; whether there was internet in the 
home; the number of books in the home; whether the child’s primary language was Spanish; 
whether the child had a foreign-born parent; and a series of missing indicator variables. 
*Statistically significant using a Bonferroni-corrected threshold (p < .008).
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PAPER TWO: CLASSROOM AND TEACHER PREDICTORS OF LOW-INCOME CHILDREN ’S 

SOCIO-EMOTIONAL ADJUSTMENT IN PRE-K INDERGARTEN AND HEAD START  

Introduction 

Forty-three percent of all children under age 6 in the U.S. live in low-income 

households (Douglas-Hall & Chau, 2008).  These children are at greater risk for poor 

socio-emotional adjustment than their higher-income peers (Bradley & Corwyn, 2002; 

Brooks-Gunn & Duncan, 1997; Campbell, 1995; Dodge, Pettit, & Bates, 1994; Duncan, 

Brooks-Gunn, & Klebanov, 1994; McLoyd, 1998; Ripke & Huston, 2006).  Young 

children’s socio-emotional adjustment is important because it is associated with later 

socio-emotional functioning (Broidy et al., 2003; Kokko & Pulkkinen, 2000; Ladd & 

Burgess, 1999; Tremblay et al., 1992; White, Moffitt, Earls, Robins, & Silva, 1990), and 

may also be associated with later academic achievement (Blair, 2002; Bub, McCartney, 

& Willett, 2007; Duncan et al., 2007; Fantuzzo et al., 2007; McClelland, Morrison, & 

Holmes, 2000; Miles & Stipek, 2006).  Research suggests that early care and education 

(ECE) programs, including high-quality child care (Loeb, Fuller, Kagan, & Carrol, 2004; 

Peisner-Feinberg et al., 2001; Votruba-Drzal, Coley, & Chase-Lansdale, 2004), Head 

Start (Garces, Thomas, & Currie, 2002; Gormley, Phillips, Newmark, & Perper, 2009; 

U.S. Department of Health and Human Services, 2005; Zill et al., 2003), Early Head Start 

(Administration for Children and Families, 2006), and state-funded pre-kindergarten 

(pre-K) programs (Gormley et al., 2009; Lowenstein, 2009) can promote low-income 

children’s socio-emotional adjustment, though results are not always consistent and most 

studies suggest only modest effects.   
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In order to inform sound early childhood policy and practice, knowledge of ECE 

program effects must be coupled with an understanding of the mechanisms through 

which these programs influence children’s development.  Yet, little is known about the 

relationships between ECE teacher and classroom characteristics and young children’s 

social development, especially within the specific contexts of pre-K and Head Start.  At a 

time when total enrollment in state-funded pre-K programs has reached an all-time high, 

and 35% of all 4-year-olds are enrolled in either pre-K or Head Start (Barnett, Epstein, 

Friedman, Boyd, & Hustedt, 2008), it is especially important that we understand not only 

whether, but how these programs affect children’s socio-emotional adjustment.  This 

paper uses data from an evaluation of the universal pre-kindergarten (UPK) program in 

Tulsa, Oklahoma, to identify teacher characteristics (e.g., college major, years of teaching 

experience, use of curricula) and aspects of the classroom (e.g., classroom climate, time 

spent on academic instruction, classroom composition) in pre-K and Head Start that 

predict low-income children’s socio-emotional adjustment at kindergarten entry. 

Most states’ pre-K efforts focus on at-risk children, but three states—Florida, 

Georgia, and Oklahoma—offer voluntary, universal pre-K (UPK) to all 4-year-olds, 

regardless of family income (Barnett et al., 2008).  Of these, Oklahoma’s penetration rate 

of 71% is the highest (Barnett et al., 2008).  In contrast, the federally funded Head Start 

program serves low-income children almost exclusively.  Both UPK and Head Start seek 

to prepare children for the cognitive and socio-emotional demands of formal schooling, 

but the two programs differ somewhat in their approaches, with UPK typically placing an 

emphasis on early learning, and Head Start placing an emphasis on early learning in the 
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context of a broader array goals, including healthy social, emotional, and physical 

development, as well as parent involvement. 

Oklahoma’s UPK program is unique because it requires every lead teacher to 

have a B.A. degree and an early childhood teaching certification.  Furthermore, our Tulsa 

sample includes a large Head Start program that is funded under Oklahoma’s UPK 

system, which also requires its lead teachers to have a B.A. degree and an early childhood 

certification.  Compared to other state-funded pre-K programs and Head Start programs, 

Tulsa’s programs have been found to provide unusually high-quality preschool 

experiences for children (Phillips, Gormley, & Lowenstein, in press).  They have also 

been shown to have positive effects on the cognitive development of children from both 

low- and middle-income families (e.g., Gormley, Phillips, & Gayer, 2008).  Findings 

with regard to socio-emotional outcomes are, however, more mixed.   

Gormley et al. (2009) found that participation in both the Tulsa Public Schools 

(TPS) pre-K program and the Community Action Project (CAP) of Tulsa County Head 

Start program was associated with lower levels of timidity, while participation in the TPS 

pre-K program was also associated with lower levels of attention-seeking behavior and 

apathy and higher levels of attentiveness at kindergarten entry.  When they limited their 

analyses to children who received free lunch, Gormley et al. (2009) continued to see a 

reduction in timidity and an improvement in attention among TPS pre-K alumni, but 

found no significant effects of participation in CAP Head Start.  In a separate analysis 

focused solely on low-income children, as defined by their eligibility for either a free or 

reduced-price lunch, Lowenstein (2009) also found that participation in TPS pre-K was 
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associated with lower levels of timidity and higher levels of attentiveness at kindergarten 

entry, but found no significant effects of participation in CAP Head Start.  It is important 

to note here that the Head Start samples used in these studies were notably smaller than 

the pre-K samples. 

An important next step is to look inside the “black box” of Tulsa’s early 

childhood programs, in order to identify the processes and classroom and teacher 

characteristics that might explain these program effects.  In the current paper, as a follow-

up to the Lowenstein (2009) study, I examine associations between features of 

classrooms and teachers in TPS pre-K and CAP Head Start and low-income children’s 

socio-emotional adjustment at kindergarten entry. 

I begin by reviewing the literature on the effects of socioeconomic disadvantage 

on children’s development.  Next, I discuss the importance of early socio-emotional 

adjustment to children’s later social development and school success.  Following this, I 

review the evidence on the “ingredients” of high-quality ECE, as well as on the 

associations between classroom and teacher characteristics and low-income children’s 

socio-emotional adjustment. 

Socioeconomic Disadvantage and Children’s Socio-Emotional Adjustment 

 Poverty and low socioeconomic status have each been found to predict emotional 

and behavioral problems in children, even after accounting for parent and family 

characteristics (Bradley & Corwyn, 2002; Dodge et al., 1994; Duncan et al., 1994; 

McLoyd, 1998; Patterson, Kupersmidt, & Vaden, 1990; Ripke & Huston, 2006).  Harsh, 

inconsistent parenting and exposure to severe and chronic stressors, such as parental 
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conflict, maternal depression, and overcrowding, seem to be important mediators of the 

relationship between poverty and children’s socio-emotional development (McLoyd, 

1998; Ripke & Huston, 2006).  The link between socioeconomic disadvantage and socio-

emotional well-being emerges in preschool-age children and becomes fairly consistent in 

middle childhood (Bradley & Corwyn, 2002; Campbell, 1995; McLoyd, 1998; Votruba-

Drzal, 2006).  The effects of poverty have generally been found to be more pronounced 

for externalizing behavior problems (e.g., aggression, fighting, acting out) than for 

internalizing behavior problems (e.g., anxiety, social withdrawal, depression) (Bradley & 

Corwyn, 2002; Brooks-Gunn & Duncan, 1997; McLoyd, 1998). 

Importance of Early Socio-Emotional Adjustment 

Socio-emotional development involves the acquisition of certain skills.  These 

include the ability to: identify and understand one’s own feelings, accurately read and 

understand others’ emotional states, manage strong emotions and their expression 

constructively, regulate one’s own behavior, develop empathy for others, and establish 

and sustain relationships (National Scientific Council on the Developing Child, 2005).   

Having externalizing behavior problems in early childhood is a strong predictor of 

low peer acceptance, maladaptive teacher-child relationships, and antisocial disorders in 

middle childhood (Ladd & Burgess, 1999; Nagin & Tremblay, 2001; White et al., 1990), 

violent and non-violent delinquency in adolescence (Broidy et al., 2003), and long-term 

unemployment in adulthood (Kokko & Pulkkinen, 2000).  With regard to internalizing 

behavior problems, some research suggests that behavioral styles marked by inhibition or 

fearfulness in early childhood are related to social anxiety disorders in childhood 
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(Biederman et al., 2001) and adolescence (Schwartz, Snidman, & Kagan, 1996, 1999).  

However, other evidence indicates only moderate stability of behavioral inhibition over 

time (Garcia Coll, Kagan, & Reznick, 1984; Pfeifer, Goldsmith, Davidson, & Rickman, 

2002).  Furthermore, change in behavioral inhibition has been found to be associated with 

the experience of non-parental child care in early childhood (Fox, Henderson, Rubin, 

Calkins, & Schmidt, 2001). 

Evidence regarding links between early socio-emotional adjustment and later 

academic achievement is more mixed.  Findings from research conducted in Head Start 

classrooms suggests that children who are withdrawn or disconnected from classroom 

activities or who display social reticence (shyness) at the beginning of the preschool year 

have lower cognitive skills and lower math and vocabulary scores at the end of the year 

(Fantuzzo, Bulotsky, McDermott, Mosca, & Lutz, 2003; Fantuzzo et al., 2007).  

Similarly, Bub et al. (2007) and Stipek and Miles (2008) found that behavior problems in 

early childhood were negatively related to later cognitive ability and academic 

achievement.  In contrast, Miles and Stipek (2006) found no evidence that early 

aggression predicted later literacy achievement, although they did find that early literacy 

achievement predicted later aggression, and that early prosocial behavior predicted later 

literacy achievement.  McClelland et al. (2000) found that work-related social skills at the 

beginning of kindergarten, including independence, responsibility, and cooperation, were 

related to second-grade reading and math skills, but not to receptive vocabulary or 

general information skills.  These inconsistent findings make it difficult to draw any firm 

conclusions about the relationship between young children’s socio-emotional adjustment 
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and later academic achievement.  Furthermore, as the authors of some of these studies 

note, the relationships at hand are quite complex, and it is often challenging to identify 

the direction of the effects.   

Nevertheless, there is a growing body of research that suggests that early self-

regulatory and attention-related skills—skills necessary for effective learning 

engagement—are predictive of later school success (Bierman et al., 2008; Blair, 2002; 

Duncan et al., 2007; Fantuzzo et al., 2007).  Self-regulatory skills encompass the abilities 

to sustain attention and control one’s own emotions and behaviors.  Teachers rate these 

skills as being critical to children’s school readiness (Blair, 2002). 

What Constitutes High-Quality Early Care and Education? 

 The quality of early care and education (ECE) settings is typically defined and 

measured in two ways: In terms of process and structural characteristics.  Process 

quality refers to the actual experiences that children have in ECE settings with teachers, 

peers, and materials; structural characteristics include such features as the child-adult 

ratio, classroom group size, half-day/full-day status, program auspice, and teachers’ 

formal education, specialized training, and experience (Vandell, 2004; Vandell & Wolfe, 

2000).  Some measures of process quality include global scores that reflect experiences in 

multiple areas, including interactions with teachers, health and safety provisions, and age-

appropriate materials, while others focus on specific activities or experiences, such as 

exposure to academic instruction (Vandell & Wolfe, 2000).  State regulations governing 

the design and structure of ECE programs typically focus on structural characteristics, as 

they are easier to regulate than process features.  For instance, under Oklahoma’s UPK 
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program, every lead teacher must have a B.A. degree and an early childhood teaching 

certificate, and there is a required child-teacher ratio of 10:1 and maximum group size of 

20.  It is unclear, however, to what extent reliance on these structural features actually 

guarantees a high-quality program or improved child outcomes (Pianta, 2005). 

 Studies that have examined relations between structural aspects of quality and 

observed process quality in child care have generally found that positive caregiving is 

more likely when child-adult ratios and group sizes are smaller and caregivers are more 

educated and have more experience in child care (NICHD Early Child Care Research 

Network [ECCRN], 1996, 2000).  In contrast, results of recent studies of state-funded 

pre-K, as well as those of a large-scale study that included samples of Head Start, Early 

Head Start, and child care classrooms, suggest that there is little relation between 

structural and process dimensions of ECE quality.  Specifically, Early et al. (2006, 2007), 

LoCasale-Crouch et al. (2007), and Pianta et al. (2005) found no consistent relationship 

between teachers’ educational attainment or major and observed classroom quality, and 

LoCasale-Crouch et al. (2007) and Pianta et al. (2005) found no relationship between 

child-staff ratio and classroom quality.  The only exceptions were that there was some 

evidence that classroom quality was lower when teachers did not have BA-level training 

in early childhood education (Pianta et al., 2005), and that quality was higher when 

teachers had more years of teaching experience (LoCasale-Crouch et al., 2007; Pianta et 

al., 2005), although these associations were quite small. 

The largely null associations between teacher credentials and classroom quality 

emerging from the pre-K literature are consistent with a fairly well-established literature 
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on predictors of teacher quality and student achievement in elementary and secondary 

schools.  In this literature, neither advanced degrees (i.e., master’s degrees) nor 

certification are related to teacher or classroom quality or student performance (Boyd, 

Goldhaber, Lankford, & Wyckoff, 2007; Boyd, Grossman, Lankford, Loeb, & Wyckoff, 

2005; Hanushek, 1986, 1997; Hanushek, Kain, O’Brien, & Rivkin, 2005; Jacob, 2007; 

NICHD ECCRN, 2002b; Pianta, La Paro, Payne, Cox, & Bradley, 2002).  Consistent 

with some of the findings cited above for ECE, however, is evidence that teacher 

experience does contribute to teacher quality and student achievement (Croninger, Rice, 

Rathbun, & Nishio, 2007; Hanushek, 1986, 1997; Hanushek et al., 2005; Jacob, 2007).  

These associations seem to be driven in part by the somewhat inferior skills of beginner 

teachers who are in their first or second year of teaching.  Similar to Pianta et al. (2005), 

Croninger et al. (2007) also found evidence to suggest that the content of teachers’ BA- 

or graduate-level coursework and their degree type (i.e., elementary education vs. 

something else) were related to student achievement.  In sum, this body of evidence 

points to the importance of examining both teachers’ experience and college major as 

they relate to ECE quality and child outcomes. 

 Phillips et al. (in press) examined program and teacher predictors of classroom 

processes in Tulsa’s pre-K and Head Start programs and, consistent with the above-cited 

literature, found few significant associations.  None of the independent variables was 

associated with observed process quality; however, two of them (program auspice and 

teachers’ years of experience) were significant predictors of the proportion of time spent 

in various instructional activities.  Specifically, children in Head Start classrooms 
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received less exposure to math instruction but more exposure to social studies activities 

than their peers in TPS pre-K classrooms, and teachers’ years of experience predicted 

greater exposure to literacy instruction in both pre-K and Head Start. 

In addition to program auspice (e.g., whether or not the classroom is located in a 

public school), other features of ECE classrooms that have been examined in relation to 

process quality include whether the classroom is on a half- or full-day schedule and the 

socioeconomic composition of the children in the classroom.  With regard to program 

auspice, neither LoCasale-Crouch et al. (2007) nor Pianta et al. (2005) found evidence 

that a pre-K classroom’s location in a public school was related to observed process 

quality, although Pianta et al. (2005) did find that in-school location was related to a 

pattern of activity settings that appeared more formal and school-like.  In contrast, 

evidence from the federally funded, randomized experimental Head Start Impact Study 

provides some support for the importance of program auspice.  Specifically, children who 

participated in Head Start as 3- or 4-year-olds were more likely to be in classrooms with 

higher average classroom quality scores, more frequent positive teacher-child 

interactions, and more frequent use of curriculum and activities than children in other 

center-based programs (U.S. Department of Health and Human Services, 2005).  “Other 

center-based programs” were defined as any type of care other than care that takes place 

in someone’s home or federally funded Head Start programs. 

With regard to half- or full-day status and classroom quality, there is conflicting 

evidence.  LoCasale-Crouch et al. (2007) found that observed classroom quality declined 

as the length of day increased, but neither Pianta et al. (2005) nor Phillips et al. (in press) 
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found such a relationship.  Finally, in terms of classroom composition, research suggests 

that the percentage of low-income children in the classroom is related to process quality, 

such that quality is lower in classrooms with larger percentages of poor children 

(LoCasale-Crouch et al., 2007; Pianta et al., 2002, 2005). 

Associations between Classroom and Teacher Characteristics and Low-Income 

Children’s Socio-Emotional Adjustment 

 The literature on ECE classroom quality highlights five sets of classroom and 

teacher characteristics that might be expected to be related to low-income children’s 

socio-emotional adjustment.  They are: teacher characteristics, classroom quality, 

quantity of academic instruction, use of curricula, and classroom characteristics.  I 

examine each of these in turn. 

 Teacher characteristics.  Studies of child care indicate that structural aspects of 

quality are related to children’s socio-emotional adjustment, but that this association may 

be mediated by process quality.  For example, the NICHD ECCRN (2002a) found 

evidence of a mediated path from caregiver training through quality of non-maternal 

caregiving to children’s social development.  Other studies that have focused on low-

income children in particular have found that aspects of caregiver quality, such as 

education level, are related to fewer social-behavioral problems in young children (Loeb 

et al., 2004; Peisner-Feinberg et al., 2001). 

In contrast to this evidence from the child care literature, studies of state-funded 

pre-K programs suggest that structural aspects of the classroom are merely modest 

predictors of children’s development.  In keeping with the aforementioned null findings 
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with regard to teacher education, training, and credentials and observed classroom 

quality, a growing body of literature indicates that these structural characteristics are not 

consistently related to children’s academic achievement (Early et al., 2006, 2007) or 

social development (Mashburn et al., 2008).  With regard to pre-K teacher experience, no 

studies to date have examined its relationship to children’s social development per se, but 

evidence of its association with dimensions of positive emotional classroom climate 

(LoCasale-Crouch et al., 2007) suggest that it may also be related to children’s socio-

emotional outcomes. 

Finally, in recognition of changing demographics in the U.S. and the fact that 

Hispanic children represent the fastest-growing segment of the U.S. child population 

(Calderon, 2007), an additional line of inquiry has examined associations between the 

teacher’s ability to speak Spanish and Spanish-speaking children’s social skills in pre-K 

classrooms.  This work has found evidence of better social skills and closer teacher-child 

relationships in classrooms in which teachers spoke some Spanish (Chang et al., 2007). 

Classroom quality.  Within the child care literature, and as noted above, observed 

process quality has been found to be related to children’s social development (NICHD 

ECCRN, 2002a).  Research focused specifically on low-income children has found that 

classroom quality appears to be particularly salient for this group.  Specifically, global 

child care quality is related to reductions in children’s rates of internalizing and 

externalizing behavior problems and increases in positive behaviors (Votruba-Drzal et al., 

2004).  Other studies of low-income children indicate that the quality of caregiver-child 



 

107 

social interactions is related to fewer social-behavioral problems (Loeb et al., 2004; 

Peisner-Feinberg et al., 2001). 

 Similarly, in the newer pre-K literature, warmer teacher-child relationships and 

observed quality of emotional interactions between teachers and children have been 

found to be related to increases in children’s social skills and decreases in behavior 

problems during the pre-K year, especially among children from low-income families 

(Howes et al., 2008; Mashburn et al., 2008).  The overall quality of the interactions and 

teaching in pre-K classrooms has also been found to be related to the social behavior of 

children of mothers with less than a high school education, with positive effects found for 

those who spent long hours in high-quality pre-K, and negative effects found for those 

who spent fewer hours in these settings (Burchinal et al., 2008).  Pre-K quality was more 

modestly, but positively, related to the social skills of children whose mothers had a high 

school degree or greater, regardless of the number of hours spent in pre-K (Burchinal et 

al., 2008). 

Quantity of academic instruction.  Although no research to date has examined 

associations between the quantity of academic instruction and children’s socio-emotional 

adjustment, this dimension of children’s pre-K classroom experience has been found to 

be related to children’s academic gains at the end of the pre-K year (Howes et al., 2008).  

Furthermore, there are a number of theoretical and empirical reasons why we might 

expect to see a relationship between the quantity of exposure to different academic 

activities and children’s social and emotional development.  Much debate surrounding 

what constitutes developmentally appropriate practice in early childhood classrooms has 
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emerged in recent years, due in part to the passage of the federal No Child Left Behind 

Act in 2001 and the explicit emphasis on both cognitive development (especially literacy 

skills) and testing that accompanied it (see, for example, Elkind, 2001, and Whitehurst, 

2001).  Most early-childhood experts would argue that too much emphasis on cognitive 

development and formal instruction in reading and math in early childhood classrooms is 

inappropriate, especially if it is to the exclusion of activities that more directly support 

children’s social and emotional development (Zigler & Bishop-Josef, 2004).  This 

perspective is supported by evidence that emotional and motivational factors are closely 

intertwined with human learning and development (Shonkoff & Phillips, 2000).  In 

particular, the ability to regulate one’s own emotions and behaviors appears to be 

especially important for learning (Raver, 2002).   

Research suggests that self-regulatory skills can be developed through 

sociodramatic play (i.e., pretend play with peers, adults, or both) when children take 

turns, regulate each other’s behavior, and learn to work together (Diamond, Barnett, 

Thomas, & Munro, 2007; Zigler & Bishop-Josef, 2004).  There is also evidence that 

sociodramatic play benefits other areas of children’s socio-emotional adjustment, 

including social skills, empathy, and motivation (Bredekamp, 2004).  Furthermore, young 

children learn more and are more motivated when they are in emotionally supportive, 

“child-centered” classrooms—classrooms that typically emphasize autonomy and 

creativity (Stipek et al., 1998).  In contrast, evidence suggests that being enrolled in a 

more didactic early childhood program is related to more negative outcomes on measures 

of children’s motivation, as reflected in expectations for their own academic 
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accomplishment, dependence on adults, and pride in their work (Stipek, Feiler, Daniels, 

& Milburn, 1995).  Therefore, we might expect to see associations between time spent on 

math and literacy activities (activities traditionally associated with more didactic 

instruction), time spent on fantasy play and art and music activities (activities 

traditionally associated with a more child-centered instructional approach), and children’s 

socio-emotional adjustment. 

Use of curricula.  In an attempt to identify elements of high-quality instruction in 

early childhood classrooms that contribute to children’s learning and development, 

another line of research has focused on curricula.  Thus far, however, the results of this 

work have been largely inconclusive.  With regard to effects on children’s socio-

emotional adjustment, studies have found either conflicting or largely null findings.  For 

instance, comparisons of the Direct Instruction curriculum with more child-centered 

curricula have in some cases yielded evidence of negative, long-term behavioral effects 

of Direct Instruction (Schweinhart & Weikart, 1997), and in others yielded no significant 

differences whatsoever (Cole, Mills, Jenkins, & Dale, 2005).  The federally funded 

Preschool Curriculum Evaluation Research Initiative used an experimental design to 

examine the effects of 14 different curricula implemented in preschool settings on the 

school readiness of a predominantly low-income sample of children.  Across all 14 

curricula, only one (Project Approach) was found to have an effect on children’s behavior 

at the end of kindergarten, and it was negative (Preschool Curriculum Evaluation 

Research Consortium, 2008).  A possible explanation for these inconclusive results is that 

the way in which the teacher delivers the curriculum makes all the difference.  In other 
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words, when it comes to influencing children’s learning and development, teacher 

effectiveness may be a more salient factor than the instructional method s/he employs 

(Ryder, Burton, & Silberg, 2006).  Furthermore, looking at isolated use of curricula is not 

very useful, given that most creative teachers are likely to blend curricula, drawing upon 

aspects of each, rather than rely on a single curriculum. 

Classroom characteristics.  Features of the ECE classroom, including whether it 

is on a half- or full-day schedule, whether or not it is located in a public school, and the 

composition of the children in the class have been examined as attributes that might be 

related to children’s development, including their socio-emotional adjustment.  In their 

predominantly low-income sample of children, Howes et al. (2008) found no evidence 

that length of day was related to children’s social gains in pre-K.  Similarly, using data 

from the Early Childhood Longitudinal Study-Kindergarten Cohort (ECLS-K), Loeb, 

Bridges, Bassok, Fuller, & Rumberger (2007) found that while spending long hours in 

center-based care was associated with social-behavioral problems for children from 

higher-income families, there were no such negative effects for children from low-

income families.  Their definition of “center-based care” was inclusive of child care 

centers, preschools, and pre-K programs, and was based on parents’ retrospective reports.  

Loeb et al. (2007) conclude that while half-day programs may be more beneficial for 

children from higher-income families, low-income children may reap the greatest 

benefits from full-day programs, which provide cognitive benefits and few detrimental 

effects on social development. 
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With regard to program auspice, Howes et al. (2008) find no relation between a 

classroom’s location in a school building and children’s social skills at the end of the pre-

K year.  Other research, however, suggests that program auspice might be related to 

children’s development.  Using data from the ECLS-K, Magnuson, Ruhm, & Waldfogel 

(2007) found that participation in pre-K and other types of center-based care 

(“preschool”), as defined by parents, was associated with increased aggression and 

decreased self-control at kindergarten entry for both the full sample of children and 

children from disadvantaged families.  However, behavior problems were not apparent 

among public school children whose pre-K and kindergarten classrooms were located in 

the same school.  It is important to note that because the reliability of parents’ 

retrospective reports of their children’s ECE program type is questionable, caution is 

warranted in drawing firm conclusions from these results.  Nevertheless, they suggest the 

need for further exploration of the potential contribution of program auspice to children’s 

developmental outcomes. 

Finally, another body of literature has examined the influence of classroom 

composition (often deemed “peer effects”) on student outcomes.  Much of this work has 

focused on elementary and secondary school students, and most of it has focused on 

cognitive outcomes.  Perhaps the oldest and most well-known example is the Coleman 

Report, which found that the characteristics of other students in the school (e.g., 

socioeconomic status) explained more of the variation in black and Hispanic students’ 

test scores than did school resources, effectively documenting that these students learn 

better in more socioeconomically integrated classrooms (Coleman et al., 1966).  Since 
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then, other studies have further documented the contribution of peer effects to student 

achievement.  Summers and Wolfe (1977) found that both peer ability levels and the 

racial composition of the school predicted elementary school students’ academic 

achievement, such that low-achieving students benefited from the presence of more high-

achieving students, and both black and non-black students demonstrated the largest 

growth in achievement when they were in racially integrated (vs. more segregated) 

schools.  Peer effects on children’s cognitive outcomes have also been demonstrated in 

early childhood classrooms.  Using a sample of 4-year-olds who attended Head Start, 

state-funded pre-K, or private preschool in Georgia, Henry and Rickman (2007) found 

that the ability level of the peers in a child’s classroom had direct, positive effects on the 

child’s learning gains during the pre-K year.  They also found a positive effect of the 

percentage of boys in the class on children’s expressive language skills, but no effect of 

peers’ race or ethnicity.  They did not look at the socioeconomic composition of the 

classroom. 

It should be noted that, to date, the evidence on peer effects is somewhat 

inconclusive.  This is largely due to the methodological challenges inherent in 

disentangling a true contextual effect from the effects of the characteristics of the 

individual that led him/her to experience the contextual effect (Jencks & Mayer, 1990).  

For example, Evans, Oates, and Schwab (1992) found that peer effects on teenage 

pregnancy and school dropout disappeared completely when the factors that determined a 

student’s peer group (the parents’ choice of neighborhood and school) were taken into 
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account.  In other words, successfully isolating peer effects from other related phenomena 

may not be straightforward. 

Although no study to date has examined the effects of early childhood classroom 

composition on low-income children’s socio-emotional adjustment, there is some 

evidence that children’s behavior in early childhood classrooms is influenced by their 

peers.  Goldstein, Arnold, Rosenberg, Stowe, and Ortiz (2001) found that children in a 

low-income, urban child care center were more likely to behave aggressively when their 

peers acted aggressively, especially if the aggressive act was reinforced by peers or 

teachers.  Similarly, Fabes, Hanish, and Martin (2003) contend that peers can affect 

children’s regulation styles, such that those who spend more time with children who are 

able to regulate their emotions and behaviors are more likely to learn to use these skills 

than those who spend more time with dysregulated peers.  Boys seem to be at particular 

risk for negative behavioral peer effects, in large part because boys’ play tends to be 

rougher and more active than girls’ play (Fabes et al., 1999).  In short, it appears that 

young children’s socio-emotional adjustment may be influenced by their peers’ 

classroom behaviors.  If this is the case, then it seems reasonable to assume that the 

composition of the children in the class may be related to children’s social behavior 

through its influence on peer processes.  

In sum, the literature reviewed above suggests that a closer examination of the 

relation between several features of early childhood classrooms and teachers and low-

income children’s socio-emotional adjustment is in order.  These features are: (1) 

observed classroom quality, (2) quantity of exposure to academic instruction, (3) teacher 
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characteristics, (4) curricula used in the classroom, and (5) classroom characteristics, 

such as half-day/full-day status and classroom composition. 

The Current Study 

 The current study uses data from a large-scale evaluation of the UPK program in 

Tulsa, Oklahoma, to examine associations between features of pre-K and Head Start 

classrooms and teachers and low-income children’s socio-emotional adjustment at 

kindergarten entry.  Tulsa’s early childhood programs, with their relatively stringent 

standards and high classroom quality (Phillips et al., in press) provide a unique 

opportunity to explore the mechanisms through which early childhood classrooms might 

influence low-income children’s development.   

I use hierarchical linear modeling to examine associations between low-income 

children’s socio-emotional adjustment and the following five sets of variables: (1) 

observed classroom climate, reflecting the emotional and instructional support provided 

in the classroom, classroom organization, and the students’ engagement in classroom 

activities; (2) observed exposure to math and literacy instruction, intended to reflect more 

formal, didactic instruction, and observed time spent on fantasy play and aesthetics, 

intended to reflect more child-centered instruction; (3) teacher characteristics, namely, 

the teacher’s years of experience and whether s/he majored in early childhood education, 

had a master’s degree, and spoke Spanish; (4) the curricula used in the classroom; and (5) 

classroom characteristics, namely, half-day/full-day status, program auspice, and the 

percentages of children in the classroom who were female, who were white, who were 

eligible to receive a reduced-price lunch, and who paid full price for lunch.  Not only 



 

115 

does this study explore relationships that have not previously been examined in the pre-K 

literature, but it also explores these relationships in the context of Head Start, a setting in 

which we still have much to learn about how classroom and teacher characteristics relate 

to children’s developmental outcomes. 

Method 

Tulsa’s Universal Pre-K Program 

 I used data from an evaluation of the universal pre-K (UPK) program in Tulsa, 

Oklahoma.  Tulsa is the largest school district in the state of Oklahoma, and its UPK 

program is unusual for a number of reasons.  First, it is run by the Tulsa Public Schools 

(TPS), so it is an entirely school-based pre-K program.  Second, because the Community 

Action Project (CAP) of Tulsa County Head Start program—the largest Head Start 

program in Tulsa—established a collaborative relationship with TPS, my sample of 

classrooms includes all the 4-year-old Head Start programs that are run by CAP.4  These 

Head Start programs have agreed to meet the UPK program’s quality requirements and, 

as such, are eligible for funding under the UPK system.  Third, Oklahoma’s UPK 

program has unusually high standards for teacher quality: Every lead teacher must have a 

B.A. degree and an early childhood teaching certificate.  There is also a required child-

teacher ratio of 10:1 and a maximum group size of 20.  Fourth, Oklahoma pays its pre-K 

teachers at the same rate as other public school teachers, and the salaries and benefits 

                                                 
4 We were unable to visit one of these classrooms, so my sample of classrooms actually includes all but one 
of the 4-year-old CAP Head Start classrooms. 
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offered by CAP Head Start are just as high as those offered by TPS (Gormley et al., 

2008). 

Sample of Children 

My sample of children consisted of 1,150 low-income kindergartners who were 

enrolled in TPS in the fall of 2006, and who had been enrolled in either a TPS pre-K (n = 

875) or CAP Head Start (n = 275) 4-year-old classroom the previous (2005-2006) school 

year (referred to as pre-K and Head Start alumni).  I used free- and reduced-price school-

lunch eligibility, designated by TPS, as proxies for children’s low-income status.  

Children who paid full price for lunch were excluded from the analysis. 

My sample of low-income children was drawn from a larger sample that included 

both low- and higher-income children and that closely approximated the universe of TPS 

pre-K and CAP Head Start alumni.  In the fall of 2006, every TPS kindergarten teacher 

was asked to complete ratings of the socio-emotional adjustment of each of the children 

in his/her class.  Of the 1,594 TPS pre-K alumni who were enrolled in TPS kindergarten 

in the fall of 2006, we received completed forms for 1,312 children (82%).  After 

excluding a handful of children who were either too old or too young to be in 

kindergarten and limiting the sample to children who were eligible for free- or reduced-

price lunch, I was left with a sample of 997 pre-K alumni.  Linking the child-level data 

with the pre-K classroom- and teacher-level data from the previous school year further 

reduced my sample to 875 children.  This was the result of both missing 

classroom/teacher data and the fact that we restricted our sample of pre-K classrooms to 

those with morning sessions (see below for a discussion of how classrooms were 
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sampled).  My final working sample of 875 low-income TPS pre-K alumni reflected 55% 

of all TPS pre-K alumni and 71% of TPS pre-K alumni who were eligible for free- or 

reduced-price lunch. 

Of the 474 CAP Head Start alumni who were enrolled in TPS kindergarten in the 

fall of 2006, we received completed socio-emotional ratings for 360 children (76%).  

After excluding a handful of children who were either too old or too young to be in 

kindergarten and limiting the sample to those who were eligible for free- or reduced-price 

lunch, I was left with 340 Head Start alumni.  Linking the child-level data with the Head 

Start classroom- and teacher-level data further reduced my sample to 275 children, both 

because one of the Head Start classrooms in our sample was not represented in my 

sample of Head Start alumni and because we excluded blended Head Start classrooms 

(i.e., those that included both 3- and 4-year-olds) from our sample (see below for a 

discussion of how classrooms were sampled).  My final working sample of 275 low-

income CAP Head Start alumni reflected 58% of the universe of Head Start alumni and 

61% of Head Start alumni who were eligible for free- or reduced-price lunch.   

Sample of Classrooms and Teachers 

The data on pre-K and Head Start classrooms and teachers used in this study were 

collected in the spring of 2006 through both observational visits made to each classroom 

and teacher questionnaires.  In the 2005-2006 school year, there were 100 TPS pre-K 

classrooms and 29 4-year-old CAP Head Start classrooms in Tulsa.  Because we might 

expect pre-K classrooms to differ from morning to afternoon, we decided to focus 
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exclusively on morning experiences.5  For this reason, we excluded afternoon-only 

classrooms and afternoon sessions of full-day programs from consideration, leaving a 

total of 80 eligible pre-K classrooms and 29 eligible Head Start classrooms.  We also 

excluded blended classrooms (i.e., classrooms that included both 3- and 4-year-olds) 

from our Head Start sample, as these classrooms might be expected to differ from those 

that only serve 4-year-olds.  Our classroom observers made morning visits to 58 of the 59 

full-day TPS classrooms and 20 of the 21 morning TPS classrooms.  They also made 

morning visits to 28 of the 29 full-day Head Start classrooms.  Scheduling problems 

prevented us from visiting three classrooms.  In sum, my sample constitutes virtually the 

entire universe of state-funded morning classrooms for 4-year-olds in Tulsa and 106 of 

the 129 total 4-year-old classrooms in Tulsa.   

Of the 106 (78 pre-K and 28 Head Start) lead teachers in the participating 

classrooms, 104 completed questionnaires about their educational background and 

training, employment history, and use of pre-K curricula.  The vast majority of teachers 

in our sample were female (102), 28 were in their first or second year of teaching, and 

most had had prior experience teaching in a pre-K or Head Start classroom.  Due to 

missing data on some of our classroom and teacher measures, and after linking the 

classroom- and teacher-level data with the child-level data, my final working sample 

                                                 
5 There is some evidence that classroom quality may deteriorate over the course of the day.  Furthermore, 
because there are two kinds of afternoon classrooms in Tulsa (afternoon sessions of full-day classrooms 
and afternoon-only classrooms), we thought that for consistency’s sake, it was best to exclude afternoon 
sessions from the sample altogether. 
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consisted of 73 pre-K classrooms/teachers and 27 Head Start classrooms/teachers (for a 

total of 100 classrooms/teachers).6 

Procedure and Measures 

Children’s socio-emotional adjustment.  Kindergarten teachers assessed the socio-

emotional adjustment of each child in their class in October of the kindergarten year 

(2006) using the Adjustment Scales for Preschool Intervention or ASPI (Lutz, Fantuzzo, 

& McDermott, 2002) and the self-regulation subscale of the Instrumental Competence 

Scale for Young Children (Adler & Lange, 1997).  We asked teachers to complete these 

forms during the week of October 2, 2006, approximately 40 days after the start of the 

school year.  We selected this length of time because we thought it was early enough in 

the year to reflect children’s socio-emotional adjustment at kindergarten entry, but late 

enough to ensure that teachers knew the children well enough to be able to complete the 

forms. 

The ASPI is a measure of emotional and behavioral problems observed within 

routine classroom situations.  It consists of 144 behavioral descriptors that are framed by 

24 contextual situations.  For instance, in response to the contextual question, “How does 

this child greet you as the teacher?”, the assessor can select one or more of the following 

behavioral descriptors: “Greets as most other students do,” “Waits for you to greet 

                                                 
6 The number of pre-K classrooms/teachers for which we had complete data was reduced to 73 for the 
following reasons: In addition to the two teachers who did not complete the teacher questionnaire, one 
teacher did not answer the question about post-graduate education.  Furthermore, due to illness, we were 
unable to administer one of our observational measures (the CLASS) in one TPS classroom and the other 
observational measure (the CE-EAS) in another TPS classroom.  The number of Head Start 
classrooms/teachers in my working sample was reduced to 27 when I linked the child-level data with the 
classroom-level data, as one of the Head Start classrooms in the observational sample was not represented 
in my sample of Head Start alumni. 
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him/her first,” “Does not greet you even after you greet him/her,” “Seems too 

unconcerned about people to greet,” “Welcomes you loudly,” “Responds with an angry 

look or turns away,” and/or “Clings to you.”  The descriptors capture both good 

behaviors and problem behaviors, but the majority of items capture problem behaviors.  

For each child in their class, teachers were asked to indicate whether each of the 144 

behavioral descriptors characterized the child’s behavior over the past month.  

Concurrent validity of the ASPI has been established with other measures of children’s 

behaviors (i.e., The Penn Interactive Peer Play Scale and the Conners’ Teacher Rating 

Scale) (Lutz et al., 2002).  The ASPI was normed on an urban Head Start sample and 

developed in close consultation with Head Start teachers.  It is also being used in the 

federally funded Head Start Impact Study.  As such, it is appropriate for use with the 

current sample of low-income preschool-aged children. 

 The self-regulation subscale of the Instrumental Competence Scale for Young 

Children consists of four items that capture children’s attentiveness, such as 

“Concentrates well and is not easily distractible when doing a task.”  Each item is rated 

on a four-point Likert scale.  Cronbach’s alpha was .92.  The measure had a mean of 2.89 

and standard deviation of .76 for TPS pre-K alumni and a mean of 2.81 and standard 

deviation of .72 for CAP Head Start alumni. 

 Child and family characteristics.  We obtained information on child and family 

characteristics from a survey administered to all parents of TPS kindergarten children in 

August 2006 and from TPS and CAP Head Start administrative records.  The parent 

survey provided information on maternal education, maternal marital status, child health 
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status, and whether or not the parent was foreign-born, among other variables.  We 

received completed surveys for 72% of pre-K alumni and 68% of Head Start alumni.  

However, as is reflected in the varied sample sizes presented in Table 1, there was a 

substantial amount of item non-response on these surveys.  For example, only 59% of 

parents in the sample provided information on mother’s education level.  Multiple 

imputation was used to address this problem (see below for details).  TPS and CAP Head 

Start administrative data provided information on children’s age, gender, race/ethnicity, 

and enrollment in the TPS pre-K or CAP Head Start program. 

Classroom observations.  Between February and May of 2006, classroom 

observations were conducted by pairs of trained observers in the 106 participating 

classrooms.  Observers were undergraduate students at the University of Tulsa who had 

received classroom instruction in child development and/or early education.  Each pair 

spent the morning, from student arrival until dismissal for lunch, observing each 

classroom.  Observations were conducted continuously.  Lead teachers were given a 

questionnaire during the classroom visits to be completed on site or returned post-visit.   

Two instruments were used to observe the pre-K classrooms: the Classroom 

Assessment Scoring System or CLASS (La Paro, Pianta, Hamre, & Stuhlman, 2002; La 

Paro, Pianta, & Stuhlman, 2004; Pianta, La Paro, & Hamre, 2008) and the Child 

Engagement section of the Emerging Academics Snapshot or CE-EAS (Ritchie, Howes, 

Kraft-Sayre, & Weiser, 2002).  The CLASS, which is generally considered a measure of 

classroom quality, captures the instructional and emotional climate of the classroom, the 

teacher’s skill at classroom organization, and the students’ degree of engagement in 
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classroom activities.  The CE-EAS, in contrast, captures children’s exposure to pre-

academic activities.  Its focus is on the quantity—not the quality—of academic 

instruction.  Thus, together, the CLASS and CE-EAS provide an overall picture of 

children’s preschool experiences, with the CLASS focusing on how well the classroom 

functions and the CE-EAS focusing on how much exposure to academic material children 

receive.   

The CLASS provides an assessment of 11 dimensions of classroom climate.  Each 

dimension is rated on a scale of 1-7, with 1-2 indicating low levels, 3-5 medium levels, 

and 6-7 high levels.  Each cycle of observation consisted of a 20-minute period of 

watching classroom interaction and taking notes, followed by a 10-minute recording 

period.  In the majority of classrooms, the CLASS observer completed five of these 

cycles, excluding only recess time.  A score for each dimension was created by averaging 

ratings across all cycles.  We created three composites based on the results of a factor 

analysis conducted by the authors of the measure (see Hamre, Mashburn, Pianta, 

LoCasale-Crouch, & La Paro, n.d.).  These three factors are: Emotional Support (a 

composite of Positive Climate, Negative Climate [reversed], Teacher Sensitivity, and 

Regard for Student Perspectives; alpha = .83), Classroom Organization (a composite of 

Behavior Management, Productivity, and Instructional Learning Formats; alpha = .72), 

and Instructional Support (a composite of Concept Development, Quality of Feedback, 

and Language Modeling; alpha = .83).  One dimension, Student Engagement, which 

captures the extent of student participation in classroom activities, is not part of a 

composite score and is thus examined separately.  
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The CE-EAS provides detailed information on the time children spend engaged in 

specific academic activities, such as reading and pre-reading activities, expressive 

language development, math, science, and social studies.  The second observer in each 

classroom focused on four children, selected at random, for a period of 20 minutes.  She 

devoted one minute to each child, observing for 20 seconds and coding for 40 seconds, 

and then turned to the next child.  Once the 20-minute cycle was completed, the observer 

shifted to another group of four children, selected at random, and the process began 

again.  She observed every child in the classroom, rotating among groups of four children 

at a time.  The observer coded throughout all activities, including recess, unless the child 

being observed left the classroom or playground.  In the majority of classrooms, the CE-

EAS observer completed six of these 20-minute cycles. 

The Child Engagement (CE) section of the Emerging Academics Snapshot (EAS) 

includes 14 individual activity codes, of which I focused on seven, that capture individual 

children’s exposure to instruction and activities in a range of skill domains that are rated 

as present or absent within the 20-second observation period (see Ritchie et al., 2002).  

For the purposes of the present study, I created two composite scores: one reflecting the 

proportion of time spent engaged in math and literacy activities, and another reflecting 

the proportion of time spent engaged in fantasy play and aesthetics.  The literacy 

activities variable is a composite that was initially developed by researchers at the 

National Center for Early Development and Learning (D. Early, personal communication, 

June 11, 2008).  It reflects the proportion of time spent engaged in one or more of the 

following activities: being read to, reading, practicing letters and sounds, and building 
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expressive language.  Aesthetics is defined as art and music activities.  Because the total 

observational time varied across classrooms, I present these scores as proportions of the 

observation period.  It is important to note that these categories are not mutually 

exclusive, so an estimate of total instructional time cannot be determined by summing the 

proportions. 

Observer training and reliability.  In January, 2006, we trained a team of eight 

University of Tulsa students on the CLASS and CE-EAS observational measures.  

Trainers were experts who have been closely involved in the development and use of the 

CLASS and EAS measures.  Prior to data collection, reliability was established by 

comparing our observer ratings with expert ratings (“gold standards”) on the two 

measures through videotaped observations.  Mid-point inter-observer reliability 

assessments were conducted to ensure that these reliability levels were maintained.  For 

the CLASS, the mid-point assessment consisted of a mix of live, double-coded 

observations among the observers and coding of expert-rated videotapes.  For the CE-

EAS, this assessment consisted exclusively of coding expert-rated videos.  Because the 

CLASS is coded on a 7-point ordinal scale, inter-rater reliability was established at both 

time points through the calculation of intraclass correlation coefficients.  Observers’ 

mean intraclass correlation coefficients were 0.78 prior to data collection and 0.69 at 

mid-point, demonstrating adequate to good levels of inter-rater agreement.  For the CE-

EAS, inter-rater reliability was established prior to data collection through the calculation 

of percent agreement, and at mid-point through the calculation of weighted Kappas.  

Prior to data collection, on average, 91% of observer responses were exactly the same as 
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the expert’s responses, and all observers achieved at least 89% reliability.  At mid-point, 

observers’ mean weighted Kappa was 0.85, indicating high levels of agreement. 

Teacher characteristics and use of curricula.  Each lead teacher in the 

participating pre-K and Head Start classrooms was provided with a questionnaire that 

inquired about his/her educational background and training, teaching experience (in 

general, and specific to pre-K and/or Head Start), and use of specific pre-K curricula.  For 

the present study, I created variables for whether the teacher had a BA in early childhood 

education (ECE) (vs. a BA in education, human development, or some other field), 

whether or not the teacher had an MA, total years of teaching experience, and, based on 

the most commonly used curricula, use of the Direct Instruction, Integrated Thematic 

Instruction, and Creative Curriculum curricula.  Additionally, because Spanish was the 

primary language spoken by a large proportion of both the pre-K and Head Start children 

in my sample, I created a variable that captured whether or not the lead teacher spoke 

Spanish.7 

Classroom characteristics.  Although we limited our sample of pre-K and Head 

Start classrooms to those with morning sessions, I included a variable in my analyses that 

captured whether each classroom was on a half- or full-day schedule.  Because all the 

Head Start classrooms in my sample were full-day, this variable only applied to pre-K 

classrooms.  In order to capture the composition of the classrooms under study, I also 

included variables for the percentages of children in the class who were female, who 

                                                 
7 Twenty-seven percent of pre-K children and 46% of Head Start children were Hispanic.  Spanish was the 
primary language spoken by approximately 75% of these children. 
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were white, who were eligible for a reduced-price lunch, and who paid full price for 

lunch.  Finally, I created a variable for program auspice (TPS vs. Head Start), which I 

included in the analyses run on the full sample of classrooms. 

Factor Analysis 

 I conducted a factor analysis of the 144 ASPI items using common factor 

analysis.  Because this paper is a follow-up to an earlier paper (Lowenstein, 2009) that 

looked at the effects of the TPS pre-K and CAP Head Start programs on low-income 

children’s socio-emotional adjustment, I employed the same set of factors in this paper 

that I used in the previous paper, to allow for ease of interpretation.  Therefore, I 

conducted my factor analysis using the full sample of low-income TPS kindergarten 

children (i.e., including those who were not TPS pre-K or CAP Head Start alumni).  My 

factor analysis differed from that used by the authors of the ASPI (Lutz et al., 2002) in 

two important ways.  First, Lutz et al. excluded the 22 higher-prevalence items (i.e., the 

items that captured positive behaviors) from their analysis, because they were only 

interested in problem behaviors.  I chose to include all 144 items in my factor analysis 

because I wanted to use as much information as possible.  Second, Lutz et al. used 

principal components analysis (PCA), whereas I used common factor analysis (CFA).  

The primary difference between these two approaches is that the former involves an 

analysis of all the variance in the observed variables, whereas the latter consists solely of 

an analysis of shared variance (Gorsuch, 1983).  I chose to use CFA both because it is 

appropriate when the goal is to capture latent constructs (i.e., the underlying processes 

that are responsible for the relationships seen among the observed variables), and because 
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it is better at producing unbiased factor loadings and smaller standard errors than PCA 

(Snook & Gorsuch, 1989). 

My factor analysis yielded five factors (described below).  I experimented with 

three different rotations of this five-factor solution—promax (oblique), orthogonal 

varimax, and orthogonal equamax—and ultimately selected orthogonal equamax rotation 

for my analysis.  Oblique rotation allows the factors to be correlated with each other, 

whereas orthogonal rotation forces them to be uncorrelated.  When I tried oblique 

rotation, I found modest evidence to suggest that some of the factors were correlated with 

each other.  However, of the three rotations, only orthogonal equamax produced an 

adequate solution with simple structure (i.e., several variables correlated highly with each 

factor, and only one factor correlated highly with each variable).  It should be noted that 

Lutz et al. (2002) also used orthogonal equamax rotation with their five-factor solution. 

The following five factors emerged from my analysis: Disobedient (e.g., 

“Misbehaves when teacher attending to others,” “Is often the cause of trouble in line”), 

Aggressive (e.g., “Starts fights and rough play during free play,” “Answers with threats 

when corrected”), Attention-Seeking/Hyperactive (e.g., “Much too talkative with the 

teacher,” “Doesn’t stay seated when s/he should”), Apathetic/Disengaged (e.g., “Listless, 

seems unmotivated,” “Won’t get involved in games”), and Timid (e.g., “Shy, difficult to 

get to speak to teacher,” “Too timid to ask for help”).  Factor scores were calculated 

using regression coefficients as weights.  Every variable contributed to every factor, in 

order to maximize the amount of information being used.  The five factors were then 

standardized to have a mean of 50 and a standard deviation of 10. 



 

128 

Because the ASPI is a measure of behavior problems (and, as such, consists 

mostly of items that reflect “negative” behaviors), the five factors that emerged from my 

factor analysis reflect problematic behaviors, not positive behaviors.  However, it is 

important to note that the majority of children in both my sub-samples (pre-K alumni, 

Head Start alumni) did not display problematic behavior as captured by the five ASPI 

factors.  For example, most children were obedient rather than disobedient, and most did 

not display aggressive behavior.  Therefore, to the extent that a classroom or teacher 

characteristic was associated with decreased disobedience, for example, it would be most 

appropriate to interpret this as fostering increased obedience. 

Analytic Approach 

I used hierarchical linear modeling (HLM) to examine associations between pre-K 

and Head Start classroom and teacher characteristics and low-income children’s socio-

emotional adjustment at kindergarten entry.  HLM accounts for the nesting of children 

within classrooms and classrooms within TPS and Head Start programs (Raudenbush & 

Bryk, 2002).  Because HLM involves the estimation of separate equations at each level 

(child, classroom, and program), the constraints that it imposes on the number of 

variables that can be included in a model vary by level.  For example, when determining 

the number of independent variables that one can include at level 2, the relevant sample 

size is the number of level-2 observations (in this case, the number of classrooms).  When 

predicting a single outcome at each level (which is the approach I used in the current 

study), Raudenbush & Bryk (2002) suggest that one needs at least 10 observations for 

each predictor.  I used this 10-observation rule when building my HLM models.  Because 
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children are nested within classrooms and classrooms within programs, the number of 

variables that one can include in each model gets progressively smaller as one climbs the 

levels, such that HLM allows for the fewest independent variables at level 3 and the 

greatest number of independent variables at level 1. 

I began by estimating models separately for pre-K and Head Start, as outlined 

below.  Because I began with far more independent variables than I could include in any 

single model (given the power constraints outlined above), the first stage in my analysis 

was exploratory.  Following the technique recommended by Raudenbush & Bryk (2002) 

and used by Bryk & Thum (1989), I divided the level-2 predictors into conceptually 

distinct subsets and ran pre-K and Head Start models for each.  Then, I combined the 

strongest predictors from the pre-K sub-models into a blended pre-K model, and the 

strongest predictors from the Head Start sub-models into a blended Head Start model.  In 

the final stage, I combined the strongest predictors from the pre-K and Head Start models 

into a single overall model, which I ran on the full sample of pre-K and Head Start 

classrooms. 

The dependent variables in my HLM models were each of the five ASPI factors 

and the attentiveness subscale from the Instrumental Competence Scale, all of which 

were measured at the child level (level 1).  I divided the key independent variables into 

the following five groups: (1) measures of the quality of children’s classroom 

experiences, (2) measures of the quantity of children’s exposure to academic instruction, 

(3) teacher characteristics, (4) curricula used in the classroom, and (5) classroom 

characteristics.  All of these variables were measured at the classroom/teacher level (level 
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2).  Each model also included the following child-level controls: Child’s gender, age, 

age2 (based on previous work with the Tulsa data, which suggested there was a nonlinear 

effect of age), race/ethnicity, and health status; mother’s education level and marital 

status; whether the child was eligible for a free (vs. reduced-price) lunch; whether the 

child lived with his/her biological father; whether there was internet in the home; the 

number of books in the home; whether the child’s primary language was Spanish; and 

whether the child had a foreign-born parent.  The models run on the full sample of pre-K 

and Head Start classrooms also included a program-level (level-3) indicator variable for 

program auspice (Head Start vs. TPS).  I grand-mean centered all level-1, level-2, and 

level-3 variables, as is customary when using HLM. 

Child’s race/ethnicity was defined in terms of the following five mutually 

exclusive categories: black, white, Hispanic, Native American, and Asian.  Child’s health 

status was defined in terms of three mutually exclusive categories: fair or good, very 

good, and excellent.  Mother’s education level was defined in terms of four mutually 

exclusive categories: less than high school, high school diploma or GED, some college or 

an A.A. degree, and college or graduate school.  Mother’s marital status was defined in 

terms of six mutually exclusive categories: married, never married, remarried, separated, 

widowed, and divorced.  The number of books in the home was defined in terms of three 

mutually exclusive categories: between 0 and 25, between 26 and 100, and 101 or more. 

 Effect sizes (Cohen’s d) were computed for all significant HLM results (Cohen, 

1988).  For indicator (dichotomous) variables, the effect size was calculated by dividing 

each coefficient by the standard deviation (SD) of the outcome variable.  Effect sizes for 
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continuous variables were calculated by multiplying each coefficient by the SD of the 

predictor, then dividing by the SD of the outcome (see Belsky et al., 2007; NICHD 

ECCRN & Duncan, 2003).  It should be noted that while these measures of effect size are 

commonly used by psychologists, economists often use different measures.  For example, 

Gormley, Gayer, Phillips, and Dawson (2005) calculated effect sizes by dividing the 

treatment effect by the standard deviation of the control group, not the standard deviation 

for the full sample. 

Pre-K models.  With only 73 pre-K classrooms and teachers, I was unable to 

include all the key independent variables in my models at once.  Therefore, I began by 

running five series of models, each of which included one of the five groups of 

independent variables listed above (and no more than four level-2 variables per model).  

The first series, which captured the quality of children’s classroom experiences, included 

the four CLASS scores: the Emotional Support, Classroom Organization, and 

Instructional Support composites, and the Student Engagement dimension.  The second 

series captured the quantity of children’s exposure to academic instruction and included 

the two CE-EAS composites: the proportion of time spent engaged in math and literacy 

activities, and the proportion of time spend engaged in aesthetics and fantasy play.  The 

third series captured teacher characteristics and included variables for the teacher’s years 

of teaching experience, whether the teacher had a BA in early childhood education, 

whether the teacher had a master’s degree, and whether the teacher spoke Spanish.  The 

fourth series captured the curricula used in the classroom and included variables for 

whether the teacher used Integrated Thematic Instruction, Direct Instruction, and/or the 
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Creative Curriculum.  Finally, the fifth series captured classroom characteristics and 

included variables for the percentage of female children in the class, the percentage of 

children in the class who paid full price for lunch, the percentage of white children in the 

class, and whether the classroom was on a half-day schedule.  I ran these models for each 

of the six outcome variables.  These preliminary analyses were used to identify a more 

manageable set of classroom and teacher variables to be included in the final pre-K 

models. 

Based on the above analyses, the following seven variables emerged as significant 

predictors of low-income children’s socio-emotional adjustment in pre-K (based on the 

criterion of reaching statistical significance at p < .05 or better in at least one model): the 

Instructional Support composite, the proportion of time spent engaged in math and 

literacy activities, the teacher’s years of teaching experience, whether the teacher used the 

Direct Instruction curriculum, whether the teacher used the Creative Curriculum, whether 

the classroom was on a half-day schedule, and the percentage of children in the class who 

paid full price for lunch.  I used these variables to build a blended pre-K model, which I 

ran for each of the six outcome variables. 

Head Start models.  With only 27 Head Start classrooms, I was even more limited 

in the number of level-2 variables I could include in my HLM models.  In this case, I 

divided the five groups of variables listed above into smaller—but conceptually 

meaningful—groupings, such that each model included no more than two level-2 

variables.  Specifically, instead of one CLASS model I ran two CLASS models—one that 

included the Emotional Support and Classroom Organization composites, and another 
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that included the Instructional Support composite and the Student Engagement score.  

Instead of one model that captured teacher characteristics, I ran two models—one that 

included variables for the teacher’s years of teaching experience and whether the teacher 

had a BA in ECE, and another that included variables for whether the teacher had a 

master’s degree and whether the teacher spoke Spanish.  Instead of one model that 

captured teachers’ use of curricula, I ran two models—one that included variables for 

whether the teacher used the Integrated Thematic Instruction and Direct Instruction 

curricula, and another that included a variable for whether the teacher used the Creative 

Curriculum.  And, finally, instead of one model that captured classroom characteristics, I 

ran two models—one that included variables for the percentages of children in the class 

who were female and who were white, and another that included variables for the 

percentages of children in the class who were eligible for a reduced-price lunch and who 

paid full price for lunch.  I included the variable for reduced-price lunch in these models 

because very few children in the Head Start classrooms paid full price for lunch.  I ran the 

above models for each of the six outcome variables.  These preliminary analyses were 

used to identify a more manageable set of classroom and teacher variables to be included 

in the final Head Start models. 

Based on this series of analyses, eight variables emerged as significant predictors 

of low-income children’s socio-emotional adjustment in Head Start (based on the 

criterion of reaching statistical significance at p < .05 or better in at least one model).  

Due to power constraints, I was unable to include all of these variables in a single, 

blended model.  Instead, I ran four blended models, each of which included two level-2 
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variables.  Model 1 included variables for the Emotional Support and Classroom 

Organization composites, model 2 included variables for the teacher’s years of teaching 

experience and whether the teacher had an MA, model 3 included variables for the 

percentages of children in the class who were eligible for reduced-price lunch and who 

paid full price for lunch, and model 4 included variables for the Instructional Support 

composite and the percentage of children in the class who were female.  I ran these 

models for each of the six outcome variables. 

Models run on the full sample of pre-K and Head Start classrooms.  Based on the 

results of the pre-K and Head Start HLM analyses described above, I identified a final set 

of variables that were significant predictors of low-income children’s socio-emotional 

adjustment in pre-K and/or Head Start (based on the criterion of reaching statistical 

significance at p < .05 or better in at least one model).  I combined the pre-K and Head 

Start samples and ran a final series of models that included these variables as predictors.  

These models also included a dichotomous variable for program auspice that captured 

whether the classroom was in a Head Start or TPS program. 

Treatment of missing data.  I used Stata’s ice program (Royston, 2004, 2005a, 

2005b) to impute missing child-level data for the following variables: whether the child’s 

primary language was Spanish, mother’s education level and marital status, child’s health 

status, whether the biological father lived with the child, whether there was internet 

access in the home, whether the child had a foreign-born parent, and the number of books 

in the home.  The ice program generates multiple copies of the data, each of which has 

missing values imputed using a regression-based multivariate imputation technique.  I 
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used the ice program to generate five such copies of the data, and then used the HLM 

program to run the two- and three-level hierarchical models on the five imputed datasets.  

The HLM program estimates each model five times (using each of the imputed datasets 

once), and then averages estimates of the parameters of interest across the five datasets to 

arrive at a single estimate (Raudenbush, Bryk, Cheong, Congdon, & du Toit, 2004).  

HLM only allows for multiply imputed data at level 1, so I was unable to impute missing 

data at the classroom/teacher level. 

Results 

I begin by providing descriptive data on the children, classrooms, and teachers 

included in the study.  Then, I present correlations among the independent variables used 

in the HLM analyses.  Finally, I present results of three sets of HLM analyses: 1) those 

run on the pre-K sample, 2) those run on the Head Start sample, and 3) those run on the 

full sample of pre-K and Head Start classrooms. 

Descriptive Statistics 

Table 1 presents means and standard deviations for all the child-level covariates 

used in the HLM analyses, by pre-K/Head Start status.  On average, children were about 

5.5 years of age when teachers assessed their socio-emotional adjustment, and about half 

the sample was female.  Both the pre-K and Head Start alumni were racially/ethnically 

diverse, with the majority of children in each group consisting of racial/ethnic minorities.  

The two samples had equally large percentages of black children (40%), whereas the 

Head Start sample had a notably larger share of Hispanic children than the pre-K sample 

(46% vs. 27%).  In contrast, there were three times as many white children in the pre-K 
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sample as in the Head Start sample (24% vs. 8%).  The vast majority of children in the 

two samples (84% of pre-K alumni, 93% of Head Start alumni) received free (vs. 

reduced-price) lunch.  Under the U.S. Department of Agriculture’s National School 

Lunch Program, children whose families have incomes at or below 130% of the poverty 

level are eligible for free meals, and those whose families have incomes between 130% 

and 185% of the poverty level are eligible for reduced-price meals (U.S. Department of 

Agriculture, 2008).   

Consistent with the large percentages of Hispanic children in the pre-K and Head 

Start samples, Spanish was the primary language spoken by a substantial number of 

children in both samples (20% of pre-K alumni and 41% of Head Start alumni).  Most 

mothers in both samples had no more than some college education, and most were either 

married or had never been married.  Still, the majority of both pre-K and Head Start 

alumni lived with their biological father.  The vast majority of mothers reported that their 

child’s physical health was either very good or excellent, with more mothers of Head 

Start children reporting that their child was in excellent health than mothers of pre-K 

children (66% vs. 59%).  More pre-K alumni than Head Start alumni had internet access 

at home (41% vs. 31%).  Pre-K alumni were also more likely than Head Start alumni to 

have more than 25 books in the home (46% vs. 36%).  Finally, Head Start alumni were 

more than twice as likely as pre-K alumni to have a foreign-born parent (50% vs. 23%). 

Table 2 presents means and standard deviations for the program- and classroom-

level variables used in the HLM analyses, by pre-K/Head Start status.  The sample 

included a total of 55 programs, 8 (15%) of which were Head Start programs (housing 27 
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Head Start classrooms) and 47 of which were TPS pre-K programs (housing 73 pre-K 

classrooms).  Both pre-K and Head Start classrooms tended to fall, on average, in the 

middle to high range of the CLASS scale (i.e., scores above 4.50) for most composites 

and dimensions.  Nevertheless, these scores were characterized by substantial within-

program variation.  For example, Emotional Support ranged from 3.25 to 6.80 in pre-K 

classrooms (M = 5.23, SD = 0.57) and 3.50 to 6.42 in Head Start classrooms (M = 5.22, 

SD = 0.78).  Scores for Instructional Support were also quite variable, but were notably 

lower than the others, ranging from 1.40 to 5.94 in pre-K classrooms (M = 3.21, SD = 

0.93) and from 1.94 to 5.89 in Head Start classrooms (M = 3.26, SD = 0.94). 

With regard to exposure to academic instruction, there were notable differences in 

the proportion of time that teachers and children in pre-K and Head Start classrooms 

spent on different kinds of activities.  Specifically, pre-K teachers and children devoted a 

larger percentage of time to math and literacy activities than those in Head Start (42% vs. 

32%), whereas Head Start teachers and children spent more time on aesthetics and 

fantasy play than those in pre-K (36% vs. 25%). 

A little over half (57%) of both pre-K and Head Start teachers in my sample had 

received their BA in early childhood education.  Ninety-six percent of pre-K teachers and 

89% of Head Start teachers had an early childhood teaching certificate.  Only 16% of pre-

K teachers and 21% of Head Start teachers had an MA.  On average, pre-K teachers had 

9 years and Head Start teachers had 7 years of teaching experience.  One-third of pre-K 

teachers and one-half of Head Start teachers spoke Spanish. 
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Of the three curricula included in my analysis, pre-K teachers tended to rely on 

Integrated Thematic Instruction and, to a lesser extent, Direct Instruction, whereas Head 

Start teachers relied more on the Creative Curriculum.  The vast majority of teachers who 

indicated using a specific curriculum reported that they used it daily or almost daily.  It is 

important to note, however, that these curricula were not used in isolation from each 

other.  For example, 18% of all teachers used both Direct Instruction and Integrated 

Thematic Instruction, 5% used both Direct Instruction and the Creative Curriculum, 4% 

used both Integrated Thematic Instruction and the Creative Curriculum, and 3% used all 

three curricula.  Thirty-eight percent of all teachers (33% of pre-K teachers and 54% of 

Head Start teachers) did not use any of these three curricula. 

While about one-quarter of the pre-K classrooms were half-day, all of the Head 

Start classrooms covered the full school day.  On average, 46% of children in pre-K 

classrooms and 48% of children in Head Start classrooms were female.  Just under one-

third of children in the average pre-K classroom were white, while only 12% of children 

in the average Head Start classroom were white.  On average, one-quarter of children in 

pre-K classrooms paid full price for lunch and 9% were eligible for a reduced-price 

lunch.  In contrast, an average of only 2% of children in Head Start classrooms paid full 

price for lunch and 4% were eligible for a reduced-price lunch. 

Intercorrelations among the Independent Variables Used in the HLM Analyses 

Table 3 presents intercorrelations among the independent program, classroom, 

and teacher variables used in the HLM analyses.  Several salient patterns emerge.  The 

first is one of positive associations among the CLASS scores, especially among the 
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scores for Emotional Support, Classroom Organization, and Student Engagement.  

Although the two scores for the proportions of time spent engaged in CE-EAS 

instructional activities were not significantly correlated with each other, the variable for 

the proportion of time spent engaged in math and literacy activities was significantly (and 

positively) related to the CLASS scores for Emotional Support, Classroom Organization, 

and Student Engagement.  However, it was not significantly correlated with the CLASS 

score for Instructional Support.  Thus, teachers who devoted more time to math and 

literacy instruction were better able to establish a classroom climate characterized by 

positive, supportive interactions, and to effectively engage children in learning and 

activities than their counterparts who spent less time on math and literacy.  However, 

there was no association between the quantity and quality of the math and literacy 

instruction per se. 

Another salient pattern of association emerged between the variable for whether 

the classroom was located in a Head Start program (vs. a TPS program) and other 

classroom characteristics.  Specifically, teachers and children in Head Start programs 

tended to devote less time to math and literacy activities but more time to aesthetics and 

fantasy play than their counterparts in TPS programs.  Head Start teachers were also less 

likely to use Integrated Thematic Instruction but more likely to use the Creative 

Curriculum than TPS teachers.  Consistent with the descriptive statistics presented in 

Table 2, relative to Head Start classrooms, TPS classrooms had larger percentages of 

children who were eligible for a reduced-price lunch, who paid full price for lunch, and 

who were white.  The final salient pattern of association was between the variable for 
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half-day status (which only applied to pre-K classrooms) and a handful of other 

classroom characteristics.  Pre-K classrooms that were on a half-day schedule tended to 

serve fewer disadvantaged children than those on a full-day schedule, as reflected by 

larger percentages of children who were eligible for a reduced-price lunch, who paid full 

price for lunch, and who were white.   

It is important to note that, for the most part, the curriculum variables were not 

significantly related to the CLASS or CE-EAS variables, indicating that use of specific 

curricula was not associated with higher classroom quality or greater exposure to 

academic instruction.  The one exception was that teachers who used the Creative 

Curriculum devoted more time to aesthetics and fantasy play than those who did not use 

this curriculum. 

Associations between Pre-K Classroom and Teacher Characteristics and Low-Income 

Children’s Socio-Emotional Adjustment 

 Table 4 presents the results of HLM analyses predicting each of the six socio-

emotional outcomes from the seven features of pre-K classrooms and teachers that 

emerged as significant predictors in the preliminary analyses.  Three significant patterns 

of association emerged involving the teacher’s years of experience and use of the Direct 

Instruction curriculum and Creative Curriculum.  Children whose pre-K teachers had 

more years of experience showed lower levels of aggressiveness (p < .05, d = -0.07) and 

timidity (p < .01, d = -0.10) at kindergarten entry than their peers who had less-

experienced pre-K teachers.  Similarly, children whose pre-K teachers reported using the 

Direct Instruction curriculum displayed less aggressiveness (p < .01, d = -0.17) and less 
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timidity (p < .01, d = -0.22) at kindergarten entry than their peers whose pre-K teachers 

did not report using Direct Instruction.  Finally, children whose pre-K teachers reported 

using the Creative Curriculum showed lower levels of attention-seeking/hyperactivity (p 

< .05, d = -0.28) and higher levels of timidity (p < .001, d = 0.86) at kindergarten entry 

than those whose pre-K teachers did not report using this curriculum.  The magnitude of 

most of these effects was quite small, except for that of the Creative Curriculum on 

children’s timidity, which is notably larger than the others.  It is important to note, 

however, that only a handful of pre-K teachers used the Creative Curriculum, so this 

effect was driven by a very small fraction of the sample. 

Associations between Head Start Classroom and Teacher Characteristics and Low-

Income Children’s Socio-Emotional Adjustment 

 Table 5 presents the results of HLM analyses predicting each of the six socio-

emotional outcomes from the eight features of Head Start classrooms and teachers that 

emerged as significant predictors in the preliminary analyses.  Due to power constraints, I 

ran four sets of models, each of which included two independent classroom/teacher-level 

variables.  The results indicate that all eight of these teacher and classroom characteristics 

were related to low-income children’s socio-emotional adjustment at kindergarten entry.  

However, each of the independent variables was only related to one socio-emotional 

outcome.  With regard to classroom climate, I found that higher levels of Emotional 

Support were related to lower levels of disobedience at kindergarten entry (p < .05, d = -

0.16), and that higher levels of Classroom Organization were related to higher levels of 

timidity (p < .05, d = 0.22).  I also found that higher levels of Instructional Support were 
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associated with lower levels of attention-seeking/hyperactivity at the beginning of the 

kindergarten year (p < .05, d = -0.15). 

 With regard to teacher characteristics, the teacher’s years of teaching experience 

was associated with children’s apathetic/disengaged behavior, such that children whose 

Head Start teachers had more experience showed higher levels of apathy/disengagement 

at kindergarten entry than those whose Head Start teachers had fewer years of experience 

(p < .05, d = 0.06).  Additionally, children whose Head Start teachers had a master’s 

degree showed lower levels of aggressive behavior at kindergarten entry than those 

whose Head Start teachers did not have a master’s degree (p < .05, d = -0.27). 

 Finally, the percentages of children in the classroom who were eligible for a 

reduced-price lunch, who paid full price for lunch, and who were female emerged as 

significant predictors of low-income children’s social development in Head Start 

classrooms.  Children who had more classmates who were eligible for a reduced-price 

lunch displayed lower levels of attention-seeking/hyperactivity at kindergarten entry than 

their peers who had fewer such classmates (p < .01, d = -0.17), and children who had 

more classmates who paid full price for lunch showed lower levels of 

apathy/disengagement at kindergarten entry than their peers who had fewer such 

classmates (p < .05, d = -0.07).  Additionally, children who had more girls in their class 

showed lower levels of disobedience at kindergarten entry than those who had fewer 

female classmates (p < .05, d = -0.12). 
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Associations between Pre-K and Head Start Classroom and Teacher Characteristics and 

Low-Income Children’s Socio-Emotional Adjustment 

Based on the results presented in Tables 4 and 5, I developed a final set of 

blended models that included the following ten variables, each of which emerged as a 

significant predictor of low-income children’s socio-emotional adjustment in pre-K 

and/or Head Start (based on the criterion of reaching statistical significance at p < .05 or 

better in at least one model): the Emotional Support, Classroom Organization, and 

Instructional Support composites, the teacher’s years of teaching experience, whether the 

teacher had a master’s degree, whether the teacher used the Direct Instruction curriculum 

or the Creative Curriculum, and the percentages of children in the class who were female, 

who were eligible for a reduced-price lunch, and who paid full price for lunch.  I ran this 

final series of models on the combined sample of pre-K and Head Start classrooms.  In 

addition to the above classroom- and teacher-level variables, the models also included a 

variable for program auspice, which indicated whether the classroom was located in a 

Head Start program (vs. a TPS program). 

Table 6 shows the results of this final set of HLM analyses.  Program auspice 

emerged as a significant predictor of low-income children’s socio-emotional adjustment 

in only one instance.  Low-income children who participated in Head Start as 4-year-olds 

showed higher levels of disobedience at kindergarten entry than their low-income peers 

who participated in TPS pre-K (p < .05, d = 0.16).  In contrast to the results for the Head 

Start sample, no significant associations were found between the measures of classroom 

climate and low-income children’s socio-emotional adjustment in the full sample.  With 
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regard to teacher background characteristics and credentials, the teacher’s years of 

experience was associated with children’s timidity, such that children whose pre-K or 

Head Start teacher had more years of experience showed lower levels of timidity at 

kindergarten entry than their peers whose teachers had less experience (p < .05, d = -

0.08).  However, there were no significant effects found for whether the teacher had a 

master’s degree. 

The teacher’s use of specific curricula emerged once again as a significant 

predictor of low-income children’s social development.  Children whose pre-K or Head 

Start teachers reported using Direct Instruction showed lower levels of aggressive 

behavior (p < .01, d = -0.19), higher levels of apathetic/disengaged behavior (p < .05, d = 

0.11), and lower levels of timidity (p < .01, d = -0.17) at kindergarten entry than their 

peers whose teachers did not use Direct Instruction.  Additionally, children whose 

teachers reported using the Creative Curriculum showed lower levels of attentiveness at 

kindergarten entry than their peers whose teachers did not use this curriculum (p < .05, d 

= -0.17). 

Although neither the percentage of children in the class who were female nor the 

percentage of children in the class who were eligible for a reduced-price lunch was 

significantly associated with any of the socio-emotional outcomes, the percentage of 

children who paid full price for lunch was significantly related to both children’s 

aggressiveness and timidity.  Specifically, children who had more peers in their pre-K or 

Head Start class who paid full price for lunch showed lower levels of aggressiveness (p < 
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.05, d = -0.07) and higher levels of timidity (p < .01, d = 0.11) at kindergarten entry than 

those who had fewer such peers. 

Discussion 

 At a time when more than 80% of all 4-year-olds in the U.S. are enrolled in 

preschool and 39% are enrolled in publicly funded programs (e.g., state-funded pre-K, 

Head Start) (Barnett et al., 2008), it is critical that we be able to identify the features of 

these programs that promote children’s learning and development.  Only then will we be 

able to ensure that the policies that govern these programs represent the best of what we 

know about developmentally appropriate practice.  The purpose of this study was to get 

inside the “black box” of Tulsa’s pre-K and Head Start programs, in order to identify 

specific classroom and teacher characteristics that are associated with low-income 

children’s social and emotional readiness for formal schooling.  I examined these 

relationships in pre-K and Head Start classrooms separately, as well as in the full sample 

of pre-K and Head Start classrooms. 

Classroom and Teacher Predictors of Low-Income Children’s Socio-Emotional 

Adjustment in Pre-K 

 My first set of analyses focused on pre-K classrooms and children.  These 

revealed three patterns of association involving the teacher’s years of experience, use of 

the Direct Instruction curriculum, and use of the Creative Curriculum.  Children whose 

pre-K teachers had more years of experience showed lower levels of aggressiveness and 

timidity at kindergarten entry than their peers whose pre-K teachers had fewer years of 

experience.  These findings are consistent with those from studies of both pre-K and 
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elementary and secondary schools that indicate that teacher experience is related to both 

classroom quality and student achievement (Croninger et al., 2007; Jacob, 2007; 

LoCasale-Crouch et al., 2007; Pianta et al., 2005).  It seems that teachers with more years 

of experience were better able to foster the socio-emotional adjustment of children at 

both ends of the behavioral spectrum: They were able to help children with aggressive 

tendencies learn to manage their strong emotions and behaviors, while simultaneously 

helping more timid children come out of their shell.  It could be that years of experience 

is a proxy for teachers’ commitment to the field of ECE and/or their understanding of 

children’s developmental needs, both of which are likely to be related to positive child 

outcomes.  It should be noted that the magnitude of these effects was quite small. 

 I also found significant associations between the use of specific curricula and 

children’s socio-emotional adjustment.  Children whose pre-K teachers reported using 

Direct Instruction showed lower levels of aggressiveness and timidity at kindergarten 

entry than those whose teachers did not use this curriculum.  Additionally, children 

whose pre-K teachers reported using the Creative Curriculum showed lower levels of 

attention-seeking/hyperactivity and higher levels of timidity than those whose teachers 

did not use this curriculum.   

Direct Instruction is a teaching model that emphasizes carefully planned lessons 

designed around small learning increments and well-defined and prescribed teaching 

tasks (National Institute for Direct Instruction, 2009).  It is teacher-directed and fast-

paced, and includes highly structured presentation of materials with frequent 

opportunities for student response and reinforcement or correction (Cole et al., 2005).  In 
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contrast, the Creative Curriculum is a comprehensive system that combines both teacher-

directed and child-initiated learning.  It emphasizes responding to children’s learning 

styles and building on their strengths and interests (Teaching Strategies, Inc., 2009).   

On the face of it, it seems somewhat surprising that the Direct Instruction model, 

with its teacher-directed approach, would be associated with socio-emotional benefits for 

children, while the Creative Curriculum, with its child-centered approach, would be 

associated with increased timidity.  A plausible explanation, however, is that children’s 

experiences with didactic, highly structured instruction in pre-K might have eased their 

transition to kindergarten, where children are typically expected to adjust to the demands 

of formal schooling.  In other words, to the extent that children’s pre-K experiences 

parallel the experiences they will have in kindergarten, we might expect them to find the 

routines in kindergarten classrooms familiar and, therefore, know how to behave 

appropriately in these classrooms.  These children may also be more comfortable 

participating and speaking up in class when they reach kindergarten.  In a discussion of 

curriculum and instructional methods used in kindergarten classrooms, Vecchiotti (2003) 

provided some support for this hypothesis, noting that “the ‘child-centered’ approach [to 

instruction] has been criticized as inadequately preparing children for the academic 

demands of the first grade, underestimating children’s competencies, and placing little 

emphasis on reading,” (p. 8).  She also noted that kindergarten classrooms are 

characterized by great variability in terms of curricular content, methods of instruction, 

and teacher expectations.  In light of this variation, it is difficult to say anything definitive 

about the similarities and differences between pre-K and kindergarten classrooms. 



 

148 

Three more cautionary notes are in order about these curriculum findings.  First, 

only a handful of pre-K teachers reported using the Creative Curriculum, so the effects 

found for this instructional approach reflect only a very small group of teachers.  

Furthermore, a comparison of pre-K teachers who did and did not use the Creative 

Curriculum indicated that those who used it were less likely to have a BA in ECE, less 

likely to have a master’s degree, and had fewer years of teaching experience than those 

who did not use the curriculum.  In short, it appears that these teachers differed from their 

colleagues in notable ways.  Second, because we know very little about how the Tulsa 

teachers actually implemented these curricula (e.g., to what extent they implemented 

them faithfully vs. pulled out parts of them), and because we know that they typically did 

not use them in isolation from each other, it is difficult to discern exactly what these 

curriculum variables are capturing.  Third, it should be reiterated that there was little 

evidence to suggest that use of specific curricula was related to either classroom quality 

or children’s exposure to academic instruction.  In light of all this, these results should be 

seen as suggestive, not definitive. 

Classroom and Teacher Predictors of Low-Income Children’s Socio-Emotional 

Adjustment in Head Start 

 When I focused on Head Start classrooms and children, I found a notably 

different set of results, but no clear patterns of association.  I found that classroom 

climate was related to aspects of low-income children’s socio-emotional adjustment at 

kindergarten entry, such that higher levels of Emotional Support predicted lower levels of 

disobedience, higher levels of Classroom Organization predicted higher levels of 
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timidity, and higher levels of Instructional Support predicted lower levels of attention-

seeking/hyperactivity.   

The finding for Emotional Support is consistent with research on state-funded 

pre-K programs that has found that warmer teacher-child relationships and observed 

quality of emotional interactions between teachers and children are related to increases in 

children’s social skills and decreases in behavior problems during the pre-K year, 

especially among children from low-income families (Howes et al., 2008; Mashburn et 

al., 2008).  In Tulsa’s Head Start classrooms, a positive classroom climate, characterized 

by warm, sensitive teacher-child interactions, was associated with lower levels of 

disobedience for low-income children at kindergarten entry.  Of course, while it seems 

plausible that high levels of emotional support promoted lower levels of disobedience, it 

is also possible that higher levels of emotional support in the classroom were the product 

of better-behaved children. 

It is not entirely clear why higher levels of Classroom Organization would be 

related to increased timidity.  Classroom Organization reflects the teacher’s ability to lead 

the classroom effectively, including his/her skill at managing children’s behavior and 

engaging them in learning and activities.  Since the Classroom Organization composite 

was included in the same models as the Emotional Support composite, the coefficient on 

Classroom Organization is properly interpreted as the effect of this construct over and 

above the effect of Emotional Support.  It could be that after the effect of Emotional 

Support has been partialed out, Classroom Organization is purely reflective of the 

teacher’s ability to keep children on task and manage their behavior.  To the extent that 
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this is done in an insensitive way, it could be related to increased timidity.  Based on the 

strong positive correlation between the Classroom Organization and Emotional Support 

composites shown in Table 3 (r = 0.75, p < .001), however, it appears that high levels of 

these two aspects of classroom climate typically went hand-in-hand in Tulsa. 

With regard to teacher characteristics, I found that Head Start teachers’ years of 

experience were related to higher levels of apathy/disengagement, and that whether the 

teacher had a master’s degree was related to lower levels of aggressiveness.  These 

relationships are more consistent with those found in the child care literature than they 

are with findings from the pre-K literature.  In the child care literature, caregiver’s 

education level and training have been found to predict fewer behavior problems among 

preschoolers (NICHD ECCRN, 1999), but there is conflicting evidence regarding 

caregiver’s years of experience, with some studies finding a positive relationship between 

experience and quality of care (NICHD ECCRN, 2000), others finding no relation 

between the two (Whitebook, Howes, & Phillips, 1990), and still others finding that 

experience is associated with more detached and harsh care (Galinsky, Howes, Kontos, & 

Shinn, 1994).  Correlational data from the Head Start Family and Child Experiences 

Survey (FACES) suggest that Head Start teachers with higher levels of education and 

more experience are in classrooms that are rated as being of higher quality (U.S. 

Department of Health and Human Services, 2003).  My findings regarding teacher 

education level are consistent with this evidence, although my findings with regard to 

teacher experience are not. 



 

151 

Turning to the classroom composition variables, several important findings 

emerge.  First, I found that low-income children whose Head Start classrooms included a 

larger percentage of children who were eligible for a reduced-price lunch displayed lower 

levels of attention-seeking/hyperactivity at kindergarten entry than their peers whose 

classrooms had fewer such children in the class.  I also found that low-income children 

whose Head Start classrooms included a larger percentage of children who paid full price 

for lunch displayed lower levels of apathetic/disengaged behavior at kindergarten entry 

than those with fewer such peers in their classroom.  Finally, I found that low-income 

children whose Head Start classrooms included a larger percentage of female children 

showed lower levels of disobedience at kindergarten entry than their peers whose 

classrooms had fewer girls.  These findings lend support to the idea that peer effects are 

at work in these classrooms.  They are consistent with evidence from other studies that 

indicate that the socioeconomic (Coleman et al., 1966) and gender composition (Henry & 

Rickman, 2007) of the classroom contributes to children’s learning and development.   

My findings with regard to the socioeconomic composition of the classroom are 

also consistent with evidence that pre-K quality is lower in classrooms with a larger 

percentage of poor children (Pianta et al., 2005).  Pianta et al. posit that this phenomenon 

reflects the collective influence of poverty (i.e., peer effects) on the children who attend 

these programs, and the challenges inherent in trying to overcome this collective 

influence using the resources available in the classroom, which may be insufficient.  

These findings (and this theory) have important implications for ECE program design, as 

discussed in the concluding section of this paper.  It should be noted, however, that it is 
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difficult to disentangle peer effects from other related effects, such as neighborhood 

effects, so I cannot say for sure that my findings reflect true peer effects. 

Although the existing research on peer effects has focused largely on children’s 

cognitive outcomes and academic achievement, evidence from the child care literature 

supports the idea that children’s behavior in early childhood classrooms may be 

influenced by that of their peers (Fabes et al., 2003; Goldstein et al., 2001).  Of further 

relevance is evidence that girls’ play tends to emphasize cooperation and verbal 

interaction more than boys’ play, and that girls are more likely to engage in activities and 

behaviors that are structured by adults and governed by social rules than are boys 

(Maccoby, 1998).  In light of all this, my finding with regard to gender composition 

suggests that the presence of more girls may alter the peer processes at work in the 

classroom—perhaps especially those relevant to children’s play. 

Classroom and Teacher Predictors of Low-Income Children’s Socio-Emotional 

Adjustment in Pre-K and Head Start 

My final set of analyses was based on the full sample of pre-K and Head Start 

classrooms.  These analyses examined features of teachers and classrooms that were 

related to low-income children’s socio-emotional adjustment in both pre-K and Head 

Start.  The results of these analyses revealed that program auspice, the teacher’s years of 

experience, the curricula used in the classroom, and the percentage of children in the 

class who paid full price for lunch were each related to low-income children’s social 

development. 
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There was an isolated effect of program auspice, such that children whose early 

childhood classrooms were located in a Head Start program showed higher levels of 

disobedience at kindergarten entry than those whose early childhood classrooms were 

located in a TPS program.  There are at least a couple possible explanations for this 

finding.  It could reflect actual differences between pre-K and Head Start programs, such 

that public-school-based pre-K programs are better able to foster low-income children’s 

socio-emotional adjustment than Head Start programs.8  Or, it could reflect differences in 

the populations of children served by TPS pre-K and CAP Head Start (which would mean 

that I wasn’t able to sufficiently control for these differences using the child-level 

covariates in my models).  There is evidence to support the first of these hypotheses, but I 

can only speculate about the second. 

With regard to the first hypothesis, my findings are consistent with those of 

Magnuson et al. (2007).  They found negative effects of participation in pre-K and other 

types of center-based care (“preschool”), as defined by parents, on low-income children’s 

behavior.  However, the negative effects disappeared when they focused on children 

whose pre-K and kindergarten classrooms were located in the same school.  The authors 

conclude from this that public-school-based pre-K programs may represent the best 

investment of public resources for ECE. 

In a subsequent analysis using pre-K data from six states, LoCasale-Crouch, 

Mashburn, Downer, & Pianta (2008) shed light on why public-school-based pre-K 

                                                 
8 Two of the Head Start programs (housing a total of 11 classrooms) in my sample were located on public 
school grounds. 
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programs might be preferable to those located elsewhere.  They found that children were 

judged by their kindergarten teachers to have more positive social competencies and 

fewer behavior problems when they attended pre-K classrooms in which more transition 

practices were used.  Such practices included discussions between pre-K and 

kindergarten teachers about curricula or specific children.  The associations were 

particularly strong for children from low-income families (LoCasale-Crouch et al., 2008).  

Taken together, the research on program auspice suggests that continuity during the 

transition from pre-K to kindergarten may be important for children’s socio-emotional 

adjustment, perhaps for low-income children in particular. 

An alternative explanation for the significant association found between program 

auspice and children’s disobedient behavior is that there were unobservable differences 

between the children in my pre-K and Head Start samples for which I was unable to 

control that were responsible for the differences in children’s behavior.  Unfortunately, 

there is no way to test this possibility.  However, I included a rich set of child-level 

controls in my models in an attempt to address potential selection effects. 

With regard to teacher characteristics, only one significant effect emerged: 

Children whose pre-K or Head Start teachers had more years of experience displayed 

lower levels of timidity at kindergarten entry than those whose teachers had less 

experience.  This is consistent with the findings for pre-K classrooms, but is somewhat 

inconsistent with that for Head Start classrooms.  It seems as though teacher experience 

might function differently in Head Start and pre-K classrooms, which could explain why 

combining the pre-K and Head Start samples resulted in fewer significant effects for 
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teacher experience than were found for pre-K classrooms alone.  However, it is difficult 

to say why teacher experience might function differently in these two programs.  

Teachers with high and low levels of experience within the two samples did not differ 

from each other in terms of education level, classroom climate, or instructional time 

allocation, so the characteristics that distinguish more experienced teachers from less 

experienced teachers are not readily apparent.    

The curricula used in the classroom emerged once again as significant predictors 

of low-income children’s socio-emotional adjustment.  Specifically, children whose pre-

K or Head Start teachers used Direct Instruction showed lower levels of aggressiveness 

and timidity and higher levels of apathy at kindergarten entry than those whose teachers 

did not use this curriculum.  Additionally, children whose teachers used the Creative 

Curriculum showed lower levels of attentiveness than those whose teachers did not use it.  

For the most part, this pattern of results suggests a similar explanation to the one offered 

previously: Children who were exposed to Direct Instruction as 4-year-olds had a 

somewhat easier time adjusting to the demands of kindergarten than those without this 

exposure, while those who were exposed to the Creative Curriculum had a somewhat 

more difficult time with this transition compared to those in non-Creative Curriculum 

classes.  The only exception to this pattern is the positive association found between use 

of Direct Instruction and children’s apathetic/disengaged behavior.  A possible 

explanation for this effect is that although children with Direct Instruction exposure 

might have found the transition to kindergarten somewhat easier than those without such 

exposure, they may not have found direct instruction as engaging as other instructional 
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approaches.  In turn, upon arrival at kindergarten, they may have displayed higher levels 

of apathy/disengagement than their peers who were exposed to other (perhaps more 

child-centered) curricula. 

Finally, classroom composition emerged once again as a significant predictor of 

low-income children’s socio-emotional adjustment at kindergarten entry.  In these 

models, the significant associations were between the percentage of children in the class 

who paid full price for lunch and both children’s aggressive behavior and timidity.  

Children whose pre-K or Head Start classrooms included larger percentages of children 

who paid full price for lunch showed lower levels of aggressiveness and higher levels of 

timidity at kindergarten entry than their peers whose classrooms included fewer such 

children.  This presents an interesting paradox, because while we would consider lower 

levels of aggressiveness to be a good thing, we would not necessarily consider higher 

levels of timidity to be such a good thing.  This conundrum raises an important question: 

How much less aggressive and more timid are these children?  The effect sizes suggest 

that the answer is: Not very.  A one-standard deviation increase in the percentage of 

children in the class who paid full price for lunch (the equivalent of 23 percentage points) 

was associated with a decrease in aggressive behavior of less than one-tenth of a standard 

deviation, and an increase in timidity of just over one-tenth of a standard deviation.  In 

short, although it appears that classroom composition may exert an influence on low-

income children’s socio-emotional adjustment, the sizes of these effects are so small as to 

render their substantive significance questionable. 
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Nevertheless, some would argue that while these effects on individual children are 

indeed quite small, there are potential collective consequences of these small 

developmental effects for groups of children with varying ECE experiences, especially if 

the effects are enduring (Belsky et al., 2007).  The question of whether these small effects 

on individual children might have larger, more meaningful effects on classroom or peer-

group dynamics is one worthy of consideration.  Addressing it will require the 

development and use of measures that are able to capture these sorts of group-level 

effects. 

In summary, I found evidence to suggest that both structural aspects of ECE 

programs (characteristics of teachers, classrooms, and programs) and dimensions of 

process quality (classroom climate) are related to low-income children’s socio-emotional 

adjustment at kindergarten entry.  I also found that these relationships varied by program 

auspice, such that the patterns of association found for pre-K classrooms and children 

differed from those found for Head Start classrooms and children.  In pre-K classrooms, 

teachers’ years of experience and use of curricula emerged as the most salient predictors 

of socio-emotional adjustment, whereas in Head Start classrooms, the salient predictors 

were dimensions of classroom climate, teachers’ years of experience and post-graduate 

education, and classroom composition.  And, when I combined the pre-K and Head Start 

samples, a combination of the above variables emerged as significant predictors: 

teachers’ years of experience, use of curricula, classroom composition, and program 

auspice.  Although I found significant effects for multiple teacher and classroom 
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characteristics and across multiple socio-emotional outcomes, almost all of these effects 

were of very modest size. 

Limitations 

There are a number of limitations to the current study.  First, it is correlational in 

nature, so I cannot draw any conclusions about causal effects.  For instance, while it 

seems highly plausible that teachers with more years of experience produced children 

with better social skills, it is also possible that more senior teachers were able to select 

schools and classrooms with more socio-emotionally well-adjusted children.  Anecdotal 

evidence from Tulsa suggests that while more experienced TPS pre-K teachers are 

generally not given any sort of advantage when it comes to being assigned or re-assigned 

to classrooms (personal communication with A. McKenzie and W. T. Gormley, May 21, 

2009), more experienced CAP Head Start teachers may receive priority over entry-level 

teachers when requests for transfer are considered (personal communication with C. 

Calhoun, May 26, 2009). 

Second, I relied exclusively on kindergarten teachers’ ratings of children’s socio-

emotional adjustment.  In light of this, it is possible that individual teacher biases may 

have affected my outcomes.  For instance, studies have found that children perform better 

when they are assigned to an own-race teacher (Dee, 2002), and that teacher ratings of 

student behavior problems vary by teacher-student racial/ethnic differences, such that 

black students rated by Hispanic or non-Hispanic white teachers have significantly higher 

mean total behavior problem scores than black students rated by black teachers 
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(Zimmerman, Khoury, Vega, Gil, & Warheit, 1995).9  Although we did not collect data 

on teachers’ race/ethnicity, anecdotal evidence suggests that the pre-K and Head Start 

teachers in Tulsa were notably less racially/ethnically diverse than the children they 

taught.  In light of this, having an additional, more objective measure of children’s socio-

emotional skills (or at least having information on teachers’ race/ethnicity) would have 

been desirable. 

Third, my sample of Head Start classrooms was quite small, such that I was 

limited to including no more than two classroom-level variables in each of my models at 

once.  As a result, some of my Head Start models may have suffered from omitted 

variable bias.  In contrast, I was able to include all the relevant classroom-level variables 

in each of my pre-K models, as well as in the models run on the full sample of 

classrooms.  This may mean that my results for pre-K and the full sample are more 

reliable than those for Head Start.  Fourth and finally, the TPS pre-K and CAP Head Start 

programs in Tulsa are unique (in ways described earlier in the paper).  Therefore, my 

findings may not be generalizable to other ECE programs in the U.S. 

Conclusion 

A number of policy-relevant conclusions can be drawn from this study.  First, it 

appears that a one-size-fits-all approach to ECE program design may be inappropriate, 

because the features of classrooms and teachers that emerged as significant predictors of 

low-income children’s socio-emotional adjustment varied by program auspice.  

                                                 
9 To my knowledge, no one has looked at whether teachers of different racial/ethnic backgrounds use the 
ASPI instrument differently. 
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Specifically, in pre-K classrooms, the teacher’s years of experience appeared to be the 

most consistent predictor of low-income children’s socio-emotional adjustment.  (The 

curricula used in the pre-K classroom were also significantly related to low-income 

children’s social development, but because this was not a rigorous curriculum evaluation 

study I would caution against drawing any firm conclusions from these results.)  When I 

focused on Head Start classrooms, I found a number of isolated associations, but no 

consistent patterns.  This was somewhat disappointing.  Nevertheless, the results suggest 

that observed classroom climate, teachers’ years of experience and post-graduate 

education, and classroom composition may all be related to low-income children’s socio-

emotional adjustment in Head Start classrooms. 

Second, findings from the analyses run on the full sample of classrooms suggest 

that even though the mechanisms through which pre-K and Head Start programs 

influence children’s development may not be identical, there is some overlap.  

Specifically, teachers’ years of experience and classroom composition emerged as 

significant predictors of low-income children’s socio-emotional adjustment at 

kindergarten entry.  (The curricula used in the classroom were also significant predictors, 

but, as noted above, I have less confidence in these results.)  These findings raise 

questions about what it is about a teacher’s experience that might make him/her more 

effective.  Is it a reflection of commitment to the field, knowledge about child 

development, comfort in working with children, or something else? 

The classroom composition findings highlight the need to consider not just 

teacher characteristics but also the socioeconomic composition of the children in the class 
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in future research on ECE.  The question of whether low-income children benefit from 

the presence of higher-income peers is particularly relevant to state-level debates 

surrounding whether to support targeted vs. universal approaches to ECE.  This is a 

timely issue, as a number of states and jurisdictions have opted to create universal 

programs in recent years (Barnett et al., 2008).  If low-income children benefit from 

being in socioeconomically integrated classrooms, then a strong case can be made for 

universal pre-K.  Although arguments both for and against universal pre-K abound 

(Barnett, Brown, & Shore, 2004; Fuller, 2007), empirical evidence on this question 

remains elusive.  Unfortunately, I found conflicting results with regard to whether low-

income children benefited from the presence of higher-income peers in Tulsa. 

Third, the results of this study suggest that program auspice may be an important 

variable to consider in future research on ECE.  I found evidence that low-income 

children who participated in school-based pre-K programs showed somewhat lower 

levels of disobedience than those who participated in Head Start programs.  However, 

this was an isolated effect, so caution is warranted in drawing any firm conclusions from 

it. 

Fourth and finally, this study adds to a growing body of literature that suggests 

that ECE program regulations that rely heavily on such structural characteristics as 

teacher’s education level and college major may be misguided.  I found no consistent 

evidence that either of these teacher characteristics mattered for children’s socio-

emotional adjustment. 
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Publicly funded early childhood programs hold the potential to level the playing 

field for low-income children, so that they start formal schooling on equal footing with 

their higher-income peers.  The crucial tasks of designing and regulating these programs 

typically fall to policymakers and program administrators, but the extent to which the 

standards used in these decisions actually align with what we know about how ECE 

programs influence children’s development is unclear.  As social scientists, our jobs are 

to elucidate these mechanisms to the best of our ability, and then help to translate them 

for policymakers and practitioners.  These tasks are of the utmost importance, for it is 

only through the identification of features of ECE programs, classrooms, and teachers 

that foster low-income children’s healthy development that the potential of these 

programs—and the children they serve—will be realized.
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Table 1       
Descriptive Statistics for Child-Level Covariates Used in HLM Analyses  

   

Variable TPS Pre-K Alumni 
CAP Head Start 

Alumni 
n M (%) SD n M (%) SD 

       
Child's Age (years) 997 5.50 0.29 287 5.53 0.29 
       
Child is Female 997 47.84 49.98 287 47.74 50.04 
       
Child's Race/Ethnicity 997   287   
       
   Hispanic  26.68 44.25  46.34 49.95 
       
   Black  39.52 48.91  39.72 49.02 
       
   White  24.47 43.01  7.67 26.65 
       
   Native American  8.32 27.64  5.23 22.29 
       
   Asian  1.00 9.97  1.05 10.19 
       
Child is Eligible for Free Lunch 997 83.65 37.00 287 93.03 25.51 
       
Child's Primary Language is 
Spanish 709 19.61 39.73 194 41.24 49.35 
       
Mother's Education 588   169   
       
   Less than high school  23.30 42.31  27.22 44.64 
       
   High school diploma/GED  31.97 46.68  34.91 47.81 
       
   Some college/A.A. degree  40.14 49.06  33.14 47.21 
       
   College or graduate school  4.59 20.95  4.73 21.30 
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Mother's Marital Status 678   178   
       
   Married  49.26 50.03  54.49 49.94 
       
   Never married  30.97 46.27  30.34 46.10 
       
   Divorced  9.73 29.66  5.62 23.09 
       
   Remarried  2.36 15.19  1.69 12.91 
       
   Separated  6.19 24.12  6.18 24.15 
       
   Widowed  1.47 12.06  1.69 12.91 
       
Child's Health Status 712   194   
       
   Fair/good  11.10 31.43  9.79 29.80 
       
   Very good  30.20 45.94  24.23 42.96 
       
   Excellent  58.71 49.27  65.98 47.50 
       
Biological Father Lives with Child 671 54.99 49.79 180 59.44 49.24 
       
Internet Access at Home 675 41.33 49.28 182 30.77 46.28 
       
Parent is Foreign Born 654 23.09 42.17 179 50.28 50.14 
       
Number of Books in the Home 679   183   
       
   Between 0 and 25  47.28 49.96  59.56 49.21 
       
   Between 26 and 100  34.17 47.46  27.87 44.96 
       
   101 or more  11.63 32.09  8.20 27.51 
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Table 2       
Descriptive Statistics for Program- and Classroom-Level Variables Used in HLM 
Analyses 
       

Program-Level Variables n M SD 
    
Head Start Program 55 0.15 0.36 
       

Classroom-Level Variables 
TPS Pre-K CAP Head Start 

n M SD n M SD 
       

Classroom Assessment Scoring System 
(CLASS) Scores 77   28   
       
   Emotional Support Composite  5.23 0.57  5.22 0.78 
       
   Classroom Organization Composite  4.96 0.69  4.80 0.84 
       
   Instructional Support Composite  3.21 0.93  3.26 0.94 
       
   Student Engagement Score  5.23 0.71  5.09 0.77 
       

Exposure to Academic Instruction 
Composites (CE-EAS) 77   28   
       

   Proportion of time spent engaged in    
   math and literacy activities  0.42 0.15  0.32 0.11 
       

   Proportion of time spent engaged in  
   aesthetics and fantasy play  0.25 0.11  0.36 0.12 
       
Teacher Characteristics 76   28   
       
   Teacher’s years of teaching experience  8.94 7.37  7.38 8.66 
       
   Teacher has BA in early childhood  
   education (ECE)  0.57 0.50  0.57 0.50 
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   Teacher has MA 75 0.16 0.37  0.21 0.42 
       
   Teacher speaks Spanish  0.33 0.47  0.50 0.51 
       
Use of Curricula 76   28   
       
   Teacher uses Integrated Thematic  
   Instruction  0.57 0.50  0.18 0.39 
       
   Teacher uses Direct Instruction  0.30 0.46  0.14 0.36 
       
   Teacher uses Creative Curriculum  0.04 0.20  0.39 0.50 
       
Classroom Characteristics/Composition 78   28   
       
   Half-day classroom  0.23 0.42  0.00 0.00 
       
   % Female children  45.90 10.16  48.03 10.64 
       
   % White children  31.01 25.90  12.28 10.05 
       
   % Children who pay full price for lunch  24.88 23.81  1.58 2.68 
       
   % Children eligible for reduced-price  
   lunch  8.73 7.08  4.22 4.75 
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Table 3 
Intercorrelations among Program, Classroom, and Teacher Variables Used in HLM Analyses 

 
Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

                    
1. Head 
Start 
Program --                   

                    
2. Emotional 
Support 
Composite -0.01 --                  

                    
3. 
Classroom 
Organization 
Composite -0.10 0.75*** --                 

                    
4. 
Instructional 
Support 
Composite 0.02 0.38*** 0.28** --                

                    
5. Student 
Engagement 
Score -0.08 0.61*** 0.80*** 0.22* --               

                    
6. 
Proportion 
of time spent 
engaged in 
math and 
literacy 
activities -0.30** 0.28** 0.43*** -0.03 0.26** --              

                    
7. 
Proportion 
of time spent 
engaged in 
aesthetics 
and fantasy 
play 0.39*** 0.01 -0.01 0.02 -0.04 -0.11 --             

                    
8. Teacher’s  
years of 
teaching 
experience -0.09 -0.04 0.08 0.01 0.03 0.12 -0.03 --            
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9. Teacher 
has BA in 
ECE 0.01 -0.04 -0.03 -0.12 0.01 0.11 -0.06 -0.07 --           

                    
10. Teacher 
has MA 0.06 -0.07 -0.12 -0.09 -0.07 -0.07 0.08 0.10 -0.33*** --          

                    
11. Teacher 
speaks 
Spanish 0.16 0.19 0.10 0.03 0.08 -0.02 0.15 -0.23* -0.01 0.02 --         

                    
12. Teacher 
uses 
Integrated 
Thematic 
Instruction -0.34*** 0.01 0.01 0.07 0.04 0.11 -0.11 0.18 -0.05 0.08 -0.12 --        

                    
13. Teacher 
uses Direct 
Instruction -0.16 -0.01 0.03 0.08 -0.01 0.15 -0.08 -0.10 0.03 -0.04 0.13 0.29** --       

                    
14. Teacher 
uses 
Creative 
Curriculum 0.46*** -0.03 -0.07 -0.04 -0.01 -0.17 0.24* -0.09 -0.05 0.12 0.28** -0.14 0.09 --      

                    
15. Half-day 
classroom -0.27** 0.09 0.05 0.09 0.03 0.10 0.07 -0.07 -0.01 -0.01 0.07 0.09 0.08 -0.11 --     

                    
16. % 
Female 
children 0.09 0.07 0.03 0.09 0.11 0.05 0.19 0.16 -0.29** 0.23* -0.05 0.21* -0.08 0.09 -0.03 --    

                    
17. % 
Children 
who pay full 
price for 
lunch -0.45*** 0.06 0.08 0.04 0.07 0.16 -0.06 0.05 0.05 -0.09 -0.02 0.22* 0.11 -0.21* 0.76*** -0.07 --   

                    
18. % 
Children 
eligible for 
reduced-
price lunch -0.29** 0.06 0.05 0.01 0.01 0.01 -0.33*** 0.07 -0.05 0.05 0.03 0.11 -0.06 -0.11 0.28** 0.02 0.25** --  

                    
19. % White 
children -0.34*** 0.08 0.07 0.09 -0.06 0.06 -0.04 -0.06 0.00 -0.06 0.06 0.15 0.13 -0.13 0.60*** -0.11 0.68*** 0.27** -- 

Note. *p < .05. **p < .01. ***p < .001.
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Table 4       
 
HLM Analyses Predicting Low-Income Children's Socio-Emotional Adjustment from Pre-K Classroom and Teacher 
Characteristics (TPS Pre-K classrooms only; n = 875 children and 73 classrooms) 
       

Variable Disobedient 
 

Aggressive 
 

Attention-
Seeking/ 

Hyperactive 
 

Apathetic/ 
Disengaged 

 
Timid 

 
Attentive 

 
B (SE) B (SE) B (SE) B (SE) B (SE) B (SE) 

       
Instructional Support 
Composite 0.18 -0.18 0.66 -0.16 0.02 0.00 
 (0.38) (0.25) (0.38) (0.30) (0.28) (0.03) 
       
Teacher’s years of teaching 
experience -0.09 -0.09* 0.00 -0.05 -0.13** 0.01 
 (0.05) (0.03) (0.04) (0.04) (0.04) (0.00) 
       
Teacher uses Direct 
Instruction -0.39 -1.66** 0.27 1.14 -2.17** -0.01 
 (0.80) (0.57) (0.81) (0.65) (0.73) (0.05) 
       
Teacher uses Creative 
Curriculum 1.51 2.04 -2.83* -3.80 8.60*** -0.15 
 (1.55) (2.00) (1.19) (3.26) (1.05) (0.11) 
       
Half-day classroom -0.52 -0.92 1.59 0.10 2.13 0.01 
 (1.21) (0.94) (1.29) (1.06) (1.10) (0.10) 
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Proportion of time spent 
engaged in math and literacy 
activities 1.88 -1.90 -2.42 -0.46 2.33 -0.08 
 (2.56) (1.79) (2.91) (1.72) (2.53) (0.14) 
 
       
% Children who pay full 
price for lunch 0.01 -0.01 -0.05 0.00 0.01 0.00 
 (0.02) (0.02) (0.03) (0.02) (0.02) (0.00) 
       

Note. Each model included the following child-level covariates: Child’s gender, age, age2, race/ethnicity, and health status; mother’s education 
level and marital status; whether the child was eligible for free lunch; whether the child lived with his/her biological father; whether there was 
internet in the home; the number of books in the home; whether the child’s primary language was Spanish; and whether the child had a foreign-
born parent. 
*p < .05. **p < .01. ***p < .001. 
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Table 5       
 
HLM Analyses Predicting Low-Income Children's Socio-Emotional Adjustment from Head Start Classroom and 
Teacher Characteristics (CAP Head Start classrooms only; n = 275 children and 27 classrooms) 

        

Variable Disobedient 
 

Aggressive 
 

Attention-
Seeking/ 

Hyperactive 
 

Apathetic/ 
Disengaged 

 
Timid 

 
Attentive 

 
B (SE) B (SE) B (SE) B (SE) B (SE) B (SE) 

        
Model 1: Emotional Support 

Composite -2.01* -0.41 -0.59 -0.42 -2.38 0.12 
  (0.87) (1.44) (1.20) (0.65) (1.39) (0.08) 
        
 Classroom 

Organization 
Composite 0.80 0.24 -0.51 -0.43 2.63* -0.06 

   (0.91) (1.46) (1.23) (0.68) (1.20) (0.08) 
        
        
Model 2: Teacher’s years of 

teaching experience 0.04 0.02 -0.13 0.07* 0.01 0.00 
  (0.04) (0.06) (0.06) (0.03) (0.08) (0.00) 
        
 Teacher has MA -1.37 -2.68* -1.97 1.17 -1.07 0.10 
   (1.15) (1.05) (1.33) (1.02) (1.03) (0.09) 
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Model 3: % Children eligible 

for reduced-price 
lunch -0.05 -0.08 -0.36** 0.16 -0.02 0.00 

  (0.15) (0.23) (0.12) (0.10) (0.14) (0.01) 
        
 % Children who 

pay full price for 
lunch -0.03 0.26 -0.04 -0.25* -0.11 0.02 

   (0.21) (0.29) (0.20) (0.11) (0.19) (0.01) 
        
        
Model 4: Instructional 

Support Composite -0.10 -0.57 -1.64* -0.04 0.36 0.06 
  (0.50) (0.65) (0.73) (0.42) (0.69) (0.05) 
        
 % Female children -0.11* -0.08 -0.03 0.03 -0.03 0.00 
  (0.05) (0.05) (0.06) (0.04) (0.05) (0.00) 
        
Note. Each model included the following child-level covariates: Child’s gender, age, age2, race/ethnicity, and health status; mother’s education 
level and marital status; whether the child was eligible for free lunch; whether the child lived with his/her biological father; whether there was 
internet in the home; the number of books in the home; whether the child’s primary language was Spanish; and whether the child had a foreign-
born parent. 
*p < .05. **p < .01. ***p < .001.
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Table 6       
 
HLM Analyses Predicting Low-Income Children's Socio-Emotional Adjustment from Pre-K and Head Start 
Program, Classroom, and Teacher Characteristics (TPS Pre-K and CAP Head Start classrooms combined; n = 
1,149 children, 100 classrooms, and 54 programs) 
       

Variable Disobedient 
 

Aggressive 
 

Attention-
Seeking/ 

Hyperactive 
 

Apathetic/ 
Disengaged 

 
Timid 

 
Attentive 

 
B (SE) B (SE) B (SE) B (SE) B (SE) B (SE) 

       
Program-level 
variables       
Head Start Program 1.60* 0.39 -0.26 0.33 -0.07 -0.10 
 (0.72) (0.98) (0.67) (0.70) (0.94) (0.05) 
       
Classroom-level 
variables       
Emotional Support 
Composite -0.14 -1.13 -1.06 0.11 -0.85 -0.02 
 (0.67) (0.90) (0.92) (0.71) (0.64) (0.04) 
       
Classroom 
Organization 
Composite -0.66 0.49 0.21 -0.36 0.33 0.05 
 (0.60) (0.67) (0.63) (0.64) (0.50) (0.03) 
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Instructional Support 
Composite 0.17 -0.20 0.40 -0.05 0.19 0.01 
 (0.34) (0.29) (0.34) (0.29) (0.26) (0.02) 
       
Teacher’s years of 
teaching experience -0.03 -0.04 -0.04 0.01 -0.10* 0.00 
 (0.04) (0.03) (0.04) (0.03) (0.05) (0.00) 
       
Teacher uses Direct 
Instruction 0.03 -1.89** 0.09 1.09* -1.74** 0.00 
 (0.65) (0.55) (0.62) (0.47) (0.64) (0.05) 
       
Teacher uses Creative 
Curriculum -0.39 0.61 -0.07 -0.29 2.16 -0.13* 
 (0.84) (1.12) (0.70) (1.10) (1.37) (0.05) 
       
Teacher has MA -0.94 -1.10 -0.20 0.02 -0.96 0.09 
 (0.60) (0.84) (0.83) (0.56) (0.64) (0.05) 
       
% Female children 0.01 0.00 0.03 0.00 0.02 0.00 
 (0.03) (0.03) (0.03) (0.02) (0.03) (0.00) 
       
% Children eligible 
for reduced-price 
lunch -0.03 0.05 -0.06 -0.01 0.02 0.00 
 (0.04) (0.05) (0.03) (0.03) (0.03) (0.00) 
       
% Children who pay 
full price for lunch 0.00 -0.03* -0.03 0.00 0.05** 0.00 
 (0.01) (0.01) (0.02) (0.01) (0.02) (0.00) 



 

 

192 

       
Note. Each model included the following child-level covariates: Child’s gender, age, age2, race/ethnicity, and health status; mother’s 
education level and marital status; whether the child was eligible for free lunch; whether the child lived with his/her biological father; 
whether there was internet in the home; the number of books in the home; whether the child’s primary language was Spanish; and 
whether the child had a foreign-born parent. 
*p < .05. **p < .01. ***p < .001. 

 
 
 
 

 
 
 


