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ABSTRACT

Prekindergarten programs are expanding rapidly, but to date, evidence on their effects is quite

limited. Using rich data from Early Childhood Longitudinal Study, we estimate the effects of

prekindergarten on children's school readiness. We find that prekindergarten increases reading and

mathematics skills at school entry, but also increases behavioral problems and reduces self-control.

Furthermore, the effects of prekindergarten on skills largely dissipate by the spring of first grade,

although the behavioral effects do not. Finally, effects differ depending on children's family

background and subsequent schooling, with the largest and most lasting academic gains for

disadvantaged children and those attending schools with low levels of academic instruction.
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5.  Descriptive Statistics 

Table 1 provides the means and standard errors for all outcomes for the full sample and 

for subsamples stratified by the type of care in the year prior to kindergarten.  Children who 

attended prekindergarten or preschool have the highest test scores, followed by those exclusively 

in parental care or receiving other types of non-parental care (e.g., babysitters); Head Start 

enrollees have the lowest scores in math and reading.  Conversely, children who were in 

exclusive parental care have the best behavior (highest levels of self-control and lowest levels of 

externalizing behavior).  Finally, children who attended prekindergarten were least likely to 

repeat kindergarten, followed by those who attended preschool. 

 The sample characteristics provided in the bottom panel of Table 1 suggest that differing 

family backgrounds may account for at least part of the disparities in the outcomes.  For 

example, children experiencing prekindergarten or preschool programs typically come from 

relatively advantaged families as indicated by their family income.  Thus, although states have 

primarily targeted funding of prekindergarten programs to disadvantaged children, non-

disadvantaged children also have access to prekindergarten.20  

6. Does Prekindergarten Improve School Readiness? 

Table 2 presents results from regressions of children’s academic and behavioral outcomes 

in the fall of kindergarten on prekindergarten attendance, with increasing levels of controls for 

potential selection effects. As in Table 1, absent other controls, model (1) shows that 

                                                                                                                                                             
as additional instruments.  However, child care funding across states is based on a formula that is largely determined 
by the number of low-income children within a state (identified by the number of children who qualify for free and 
reduced lunch), a state’s prior level of spending on child care for welfare recipients, and their ability to match and 
draw down federal funds (Gish, 2002).  Consequently, variation across states in the proportion of publicly funded 
slots available to low income children is much smaller than for prekindergarten funding, and much more likely to be 
driven by error in measuring either the number of poor children or the cost of care per child.  
 
20 Because family poverty is one criterion for Head Start enrollment, it is no surprise that children attending Head 
Start programs had the lowest household income-to-needs ratios. 
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prekindergarten is positively and strongly associated with reading and mathematics skills -- 

children enrolled in prekindergarten have reading scores 3.17 points higher than other children.  

As shown in models (2) through (4), the addition of covariates reduces the prekindergarten 

effects by 60 percent, most of which is due to the inclusion of demographic characteristics. 

We focus below on the results of the most comprehensive specification (model 4), 

because this model includes controls for many family and neighborhood conditions and is likely 

to best account for potential selection factors.  In this case, prekindergarten attendance predicts a 

statistically significant 1.26 higher reading score and 0.93 higher math scores, corresponding to 

an effect size of 0.13 and 0.09 respectively.  This represents about one more question answered 

correctly, and effects of this size would move the average child from the 50th to the 55th 

percentile for reading and from the 50th to the 54th percentile for math.21  The large number of 

covariates included and small changes in estimated effects observed with the addition of more 

controls (beyond the basic demographic variables) increase our confidence that these estimates 

may represent causal effects, rather than remaining heterogeneity.  We use IV models in the 

following section to further test this assumption. 

By contrast, teachers report that children who attended prekindergarten exhibit 

statistically significantly more externalizing (aggressive) behavior than their counterparts and 

insignificantly lower levels of self-control (Table 2, model 1).  The addition of covariates has 

virtually no effect on the estimates for externalizing behavior (effect sizes are 0.12 in all four 

models) and slightly increases the negative associations with self-control – to an effect size of -

0.09 (Table 4 model 4). Effects of these magnitudes imply that prekindergarten is predicted to 

                                                 
21 Percentile changes were calculated by converting the standardized scores into percentile scores using the 
cumulative distribution function (cdf), determining the corresponding position in the cdf, and then adding the 
estimated effect size of prekindergarten. The resulting value was translated back into a percentile using the cdf.   
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raise children from the median to the 55th percentile of externalizing behavior, and lower them to 

the 46th percentile of self-control.22 

7. IV Estimates 

The OLS estimates, discussed above, suggest that prekindergarten has positive effects on 

academic outcomes, but negative effects on classroom behavior.  We have included an 

exceptionally rich set of controls for potential confounding factors, increasing our confidence 

that these results may indicate causal relationships.  Nevertheless, it is possible that some sources 

of selection bias remain, even after including the exhaustive set of covariates.  We address this 

possibility by conducting a set of instrumental variables (IV) estimates. 

In the late 1990s, spending on prekindergarten varied greatly across states, and we take 

advantage of this by using state spending as an instrument for prekindergarten participation. 

Figure 1 displays how spending on prekindergarten (per poor child under five years of age) 

varied in 1998 for the 39 states in which children in the ECLS-K study reside.23  Some states 

(e.g., Connecticut, Georgia, New Jersey, and Massachusetts) were making substantial 

investments in prekindergarten, but at least 10 states are not investing any money at all.  In 

constructing our instrument, we further divide state prekindergarten expenditures (per poor 

children under five) by the average cost of center-based care in the state.  This provides a 

measure of the proportion of poor children with access to publicly funded kindergarten.   

It is plausible that access to state-funded programs will predict prekindergarten 

enrollment and have no independent effect on child outcomes (other than through its effect on 
                                                 
22 One concern about using teacher reported outcomes is that children who attended kindergarten may be selected 
into different classrooms than other children.  A solution is to estimate teacher-fixed effect regressions, which 
compares children who attended prekindergarten with children in their classrooms who did not.  Results from such 
analyses are somewhat smaller but consistent with the OLS findings – prekindergarten effects from teacher fixed- 
effects models are about 0.80 for reading, 0.73 for math, -0.66 for self-control, and 0.88 for externalizing behavior. 
Very similar results are obtained from models with school fixed-effects.  
23 We use funding during the 1998-1999 school year because data are unavailable for 1997-1998, the year these 
children would have attended prekindergarten programs. 
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enrollment).24 Results from the first stage indicate that state spending significantly predicts 

children’s participation – the probit estimates indicate that a 10 percentage point increase in the 

number of available slots in a state increases the probability of prekindergarten attendance by a 

highly significant 2.5 percentage points, from the base rate of 17%.  The Chi-square statistic for 

the test of the instrument’s significance is 25.4, well above the recommended guideline of 10 

(Bound, Jaeger, and Baker, 1995).  

 Results from the second stage are presented in Table 3.  For comparison purposes, the 

first row repeats the OLS effects obtained in model 2 of Table 2. The IV estimates are always in 

the same direction as but much larger than the corresponding OLS effects.  For example, the IV 

model suggests an effect size of prekindergarten on reading of 0.73, compared to an OLS effect 

size of 0.13.  For externalizing behavior, the IV estimates predict a prekindergarten effect size of 

.71, whereas the OLS effect size is .12.  In all cases, the predicted effects are much larger for the 

IV estimates than for the OLS estimates.  Our conclusion is that these results provide no 

indication that the OLS results are biased upwards. 

A potential concern with using spending as an instrument is that states that invest money 

in prekindergarten may also invest in other programs that benefit children. If so, the instrument 

could be correlated with the regression error term leading to biased IV estimates. Both the OLS 

and IV estimates shown in Table 3 include controls for two state characteristics-- per capita 

income and per capita spending on education and public welfare. We tested the sensitivity of our 

IV estimates to the inclusion of other state policies and characteristics, by estimating alternative 

specifications with additional measures of state level policies and characteristics including 

proxies for generosity of the welfare system (TANF benefit levels and rules, Medicaid spending) 

                                                 
24 State spending for prekindergarten programs is a state policy decision and is unlikely to be linked to the 
characteristics of children and families within a state, and so may be exogenous. 
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and the state’s political climate (e.g., the percent of representatives in the House and Senate that 

are Democrats, percent of state population that is female, elderly, or black).  Our findings were 

robust to these specification changes.25   

8. Prekindergarten Versus Other Preschool Child Care Arrangements 

Like prekindergarten, preschools and many center-based child care programs provide 

curriculums designed to promote academic skills and enhance school readiness. However, 

because structural indicators, such as levels of teacher education, suggest that prekindergarten 

programs are typically of higher quality, we expect that other early education programs will have 

positive effects on achievement, but that the benefits may be smaller.   It is less clear how the 

other types of early child care and education will be related to behavior.  Although high quality 

care is associated with lower levels of problem behavior (Peisner-Feinberg et al., 2001), there 

may be features of prekindergarten, such as teacher directed basic skill instruction, that are 

associated with less positive social climates and thus more behavior problems.  We expect Head 

Start to have less positive effects on academics and more detrimental effects on behavior 

outcomes because the quality of Head Start centers varies greatly and is often quite poor, partly 

due to low levels of funding.     

The top panel of Table 4 displays the findings of models that include measures of 

participation for prekindergarten, preschool, Head Start, and other non-parental care (e.g., 

babysitters or relative care), with children receiving only parental care as the reference group.  

The results support a “dose-response” model. For all academic outcomes, prekindergarten is 

predicted to yield consistently larger benefits than preschool.  For instance, prekindergarten’s 

                                                 
25 For example, IV estimates in models that controlled for the average level of welfare benefits yielded effect sizes 
of 0.73 for reading and 0.79 for externalizing behavior. 
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effect size for reading is 0.19 and for math is 0.17.  Preschool’s effects are about 0.12 for both 

reading and math.  

We also find a dose-response pattern for classroom behavior but, in this case, with 

prekindergarten having larger adverse effects than other types of center-based care.  The effect 

size of prekindergarten is –0.13 for self-control and 0.19 for externalizing behavior as compared 

with -0.06 and 0.13 respectively for other types of preschool. 26  

Head Start enrollment is associated with higher levels of externalizing behavior and 

possibly lower levels of self-control, but is less strongly related to academic outcomes, whereas 

care in non-center-based settings has no effect on academic skills, but may be associated with 

lower levels of problem behaviors. 

9. Do the Effects of Prekindergarten Persist? 

The OLS and IV results indicate that prekindergarten boosts children’s reading and math 

scores, but also increases classroom misbehavior during the fall of kindergarten.  However, prior 

research has found that early academic advantages associated with preschool fade over time, 

lasting only through one or two years of elementary school (Barnett, 1995).  The extent to which 

the effects fade out over time may have important policy implications since the case for using 

public funds to invest in early education is likely to be weakened if the academic gains are only 

temporary, rather than lasting.  

We address this issue in the lower panel of Table 4, by presenting estimates for academic 

and behavior outcomes measured in the spring of the first grade (2000).  Compared to the 

kindergarten fall results (displayed in the top panel), the positive effects of prekindergarten on 

                                                 
26 On average children were attending prekindergarten for longer hours than preschool (23 vs. 20).  However, the 
predicted effects of prekindergarten remain larger when comparing children in similar hours of care.  More 
generally, longer hours of prekindergarten were associated with larger positive benefits for academics and negative 
effects on behavior.  Longer preschool hours were also associated with larger effects on behavior, but not on 
academics.     
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academic outcomes have largely dissipated – effect sizes are 0.04 for reading and 0.05 for math, 

which is only one-third to one-fourth as large as those obtained in the fall of kindergarten. In 

contrast, the negative effects of prekindergarten on classroom behavior persist and actually have 

increased in size by the spring of first grade – effect sizes are -0.14 for self-control and 0.23 for 

externalizing behavior.27    

Children attending early education programs prior to kindergarten are 4 to 6 times more 

likely than their counterparts to be in center-based care before or after school in kindergarten and 

first grade.28 To test whether this accounts for some of the previously observed negative effects 

on behavior, we estimated models that added covariates for attending center based care in 

kindergarten and first grade.  Doing so reduced the effect size of prekindergarten from 0.23 to 

0.20 for externalizing behavior, and from –0.14 to –0.12 for self-control, suggesting that the 

adverse effects of early education programs on behavior persist, but do not increase over time.29  

These results --- that prekindergarten raises academic achievement (although possibly 

only temporarily) while having persistent negative effects on classroom behavior -- raise the 

question as to whether prekindergarten does more harm than good.  Although we cannot 

definitively answer this question, we do note all three types of formal education are associated 

with lower probabilities that the child will be held back in kindergarten, although with such a 

small share (3%) of children being retained, the estimates are small and statistically insignificant.   

10.  Does School Instruction Influence the Persistence of Effects? 

                                                 
27 Effects of this magnitude would raise the average first-grader’s position in the externalizing distribution from the 
50th percentile to the 56th and lower the child from the 50th to the 44th percentile in the self-control distribution. 
Negative effects on children’s behavior are still apparent for Head Start. 
28 The rates of center-based care in kindergarten, by type of care children were in the prior year, are as follows: 
prekindergarten 29%; preschool 29%; Head Start 5%; Other non-parental care 10%; Parental care 5%. In the spring 
of first grade: prekindergarten 25%; preschool 22%; Head Start 9%; Other non-parental care 12%; Parental care 7%.  
29 Coefficients for center-based care in kindergarten and first grade indicate large negative effects on behavior.  For 
instance, the effect sizes of center-based care on externalizing behavior are 1.40 in kindergarten and 1.65 in first 
grade. 
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Researchers have suggested that the effects of preschool fade because children without 

prior early educational experiences “catch up” to their peers when they enter formal schooling.30  

This suggests that the persistence of prekindergarten effects may vary with the amount of 

instruction received in subsequent schooling, with smaller and perhaps less persistent effects of 

early education found for children in classrooms with greater amounts of academic instruction. 

We consider this possibility by examining a subsample of children who are in minimal 

instruction classrooms during the fall of kindergarten and the spring of first grade (n=1,240).31 

The results of this analysis, presented in Table 6, suggest that prekindergarten (and to a 

lesser extent preschool) has larger and more persistent effects on academic outcomes for students 

in low instruction classrooms than other children.  For example, the effect size of 

prekindergarten on reading is 0.46 at school entry and 0.25 in the spring of first grade, compared 

to 0.19 and 0.04 for all children.32 On average children were scoring at the 50th percentile in 

reading in these classrooms, and attending prekindergarten would raise their score to the 68th 

percentile at school entry and the 60th percentile by the spring of first grade.  Moreover, in 

contrast to the full sample, prekindergarten is associated with large reductions in grade retention 

in kindergarten, with substantial benefits also observed for preschool and Head Start.  However, 

given that we have not modeled children’s selection into classrooms, we note that these results 

should be interpreted with caution. 

Smaller differences are observed for classroom behavior.  Predicted effects of 

prekindergarten on externalizing behaviors are larger for children in low instruction classrooms 
                                                 
30 Consistent with this, we find slightly larger effects of preschool and prekindergarten for children tested earlier in 
the school year (e.g. prekindergarten effect sizes for math are 0.19 for children tested in October and 0.15 for those 
tested in November). Interestingly, this pattern does not hold for children’s classroom behavior. For example, effect 
sizes of prekindergarten on externalizing behavior are 0.20 in both October and November.  
31  Minimal instruction is defined as spending less than an hour a day combined on reading and math instruction. 
32 Analyses with interaction terms for low instruction by prekindergarten indicate that the effects on reading and 
math at school entry and reading at spring of first grade are significantly different for children in low instruction 
classrooms compared to children in classrooms with greater amounts of academic instruction.  
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than for the general population both at school entry (effect sizes of 0.27 vs. 0.19) and in the 

spring of first grade (0.28 vs. 0.23) but insignificantly lower for self control in the fall of 

kindergarten (-0.10 vs. -0.13) and identical in the spring of first grade (–0.14 vs. -0.14)   

In summary, these results provide some indication that early education may have longer 

lasting effects for children provided with little academic instruction in the first years of school.  

However, the fact that these effects are larger even in the fall of kindergarten suggests that 

selection into these types of classrooms may also be a factor. 

11. Disadvantaged Children  
 

Prior studies have suggested that early education programs have larger effects for 

economically disadvantaged populations, primarily because these children come from homes 

with lower quality learning environments (Karoly et al., 1998; Peisner-Feinberg et al., 2001; 

Waldfogel, 2002). Next, we consider this issue, employing two definitions of economic 

disadvantage. The first defines disadvantage broadly, including children in poverty (income-to-

needs ratio of less than one) or whose mother or father who did not complete high school.  The 

second definition is more narrow, children whose parent reported receiving welfare during the 

fall or spring of kindergarten.33  Table 6 summarizes the results of analyses with these 

subsamples.   

As expected, the estimated effects of prekindergarten and preschool on academic 

outcomes are slightly larger for disadvantaged children than the general population.  For 

example, the effect size of prekindergarten on reading scores at school entry is 0.28 for 

disadvantaged children (see Table 6), compared to 0.19 for the full sample (Table 2).  To put this 

in perspective, the average disadvantaged child (in poverty or with an uneducated parent) scored 

                                                 
33 Using other specifications of disadvantage (e.g., living in a single parent family) yield similar results.  
Surprisingly, only 9% of disadvantaged children (using either definition) were in minimal instruction classrooms 
compared to about 13% of non-disadvantaged children. 
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at the 33rd percentile in reading; attending prekindergarten would raise their predicted 

performance to the 44th percentile. The effects of prekindergarten on disadvantaged children’s 

academic outcomes also last longer. By spring of the first grade, the effect sizes for the two 

disadvantaged groups are 0.20 and 0.23 for math, and 0.09 and 0.21 for reading; these compare 

with small and non-significant effect sizes for the general population (Table 5).34   

Prekindergarten does not have consistently larger negative behavioral effects at school 

entry for disadvantaged children than for the full sample – effect sizes on externalizing behavior 

are 0.25 for children in poverty or with less-educated parents and 0.15 for children of welfare 

recipients, compared with 0.19 for the general population.  However, prekindergarten’s 

detrimental effects on externalizing behavior increase over time, for both groups of 

disadvantaged children, such that the effect sizes range from 0.36 to 0.42 by the spring of the 

first grade, as compared with 0.23 for all children (Table 5).35 On average, children in poverty or 

with less-educated parents are in the 55th percentile of the externalizing behavior distribution; 

attending prekindergarten is predicted to raise their score to the 69th percentile. Once again, 

however, prekindergarten does not appear to increase the probability that a child will repeat 

kindergarten, and in one case reduces this probability.  

12. Discussion & Policy Implications 

Using new data from the ECLS-K, this analysis suggests that prekindergarten increases 

school readiness, as measured by math and reading skills at kindergarten entry, but is also 

associated with an increase in classroom behavior problems.  The effect sizes for the academic 

                                                 
34 Analyses with an interaction term for disadvantage by prekindergarten attendance indicate that the effects were 
significantly larger for both groups of disadvantaged children for one outcome—math in first grade spring. In 
addition, prekindergarten’s beneficial effects on being held back were significantly larger for children from welfare 
families.    
35  The effect sizes for prekindergarten fall modestly when controls are added for subsequent center-based care in the 
fall of kindergarten and spring of first grade.  
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outcomes, compared to children cared for only by parents prior to kindergarten, are 0.19 for 

reading and 0.17 for math, which would move the average child from the 50th to the 55th and 54th 

percentiles respectively.  Attending (a nonprekindergarten) preschool has similar, but smaller 

effects (effect sizes of about 0.12 for both outcomes). Conversely, prekindergarten and other 

preschool attendance are predicted to raise externalizing behavior problems (the effect sizes are 

0.19 and 0.13) and reduce self-control (effect sizes are -0.13 and -0.06).  We tested for potential 

bias in the OLS estimates by conducting a series of IV models using state spending on 

prekindergarten to instrument attendance. The results suggest that, if anything, the OLS models 

understate the positive effects on academic skills and negative impact on behavior.  

The second major finding is that, for most children, 70 to 80 percent of the cognitive 

gains associated with attending prekindergarten have faded out by the spring of the first grade 

(leaving effect sizes of 0.04 and 0.05 for reading and math).   In contrast, the correlation with 

problem behaviors persists over time, suggesting that the early socialization of aggressive 

behavior and self control may uniquely influence children’s later behavior, and that exposure to 

subsequent formal schooling does not lead to the same levels of aggressive behavior. By the 

spring of first grade, prekindergarten’s effect sizes are about -0.14 for self-control and 0.23 for 

externalizing behavior.  Children attending preschool or prekindergarten are also more likely to 

attend center-based care during the first two years of formal schooling, which has additional 

negative effects on children’s behavior. Analyses that control for children’s experiences of 

center-based care during kindergarten and first grade indicate that prekindergarten’s and 

preschool’s negative behavioral effects persist, but do not increase over time. 

Two qualifications are important to understanding the observed negative effects on 

children’s behavior. First, classroom behavior is not necessarily indicative of behavior in other 
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settings, so children attending prekindergarten might not exhibit higher levels of aggression at 

home.  Second, in this study, absolute levels of aggressive behavior were typically quite low, and 

levels of self-control quite high, even for children who attended prekindergarten.    

 Why might prekindergarten have larger effects on academic outcomes, but also behavior 

problems, than other forms of child care? As noted, prekindergarten programs usually have 

relatively high quality, as indicated by structural characteristics of the classrooms such as teacher 

education and pay, and probably are more academically oriented, which bodes well for 

children’s reading and math skills. However, structured instruction may also cause greater levels 

of behavior problems if the emphasis on basic skills leads to a less positive social climate in 

which children receive less individual attention and more punitive discipline (Stipek et al., 1998).  

The average effects of prekindergarten and preschool mask considerable heterogeneity 

among subgroups of children. First, the impacts tend to be larger and longer lasting for children 

receiving minimal amounts of instruction in kindergarten or first grade. When children who did 

not attend early education programs are exposed to academic instruction in kindergarten, 

generally they quickly “catch up” to those who did.  However, when children are exposed to only 

minimal levels of instruction in kindergarten or first grade, the gap between children who have 

and have not attended early education programs is larger, and persists through the spring of first 

grade.  Classrooms with low levels of academic instruction appear to be slightly more prevalent 

in schools that serve advantaged children. For example, in this study, classrooms with minimal 

instruction have lower than average proportions of minority and poor children.  If schools with 

relatively high shares of disadvantaged children provide high levels of basic skills instruction, 

this may explain why some studies have noted that effects are more likely to fade among 

disadvantaged children (Currie and Thomas, 1995, 2000).   
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   Second, the initial benefits of prekindergarten and preschool are much larger for 

disadvantaged children (with effect sizes of 0.27 for reading and 0.19 to 0.36 for math in the fall 

of kindergarten).  These effects also decline less over time than for the full sample, with the 

result that effect sizes by the spring of first grade were still substantial, in the range of 0.08-0.21 

for reading and 0.20-0.24 for math.  However, the effects of prekindergarten on behavioral 

problems initially are not larger for disadvantaged children than for the full sample, but are more 

persistent – resulting in effect sizes of 0.36 to 0.46 in the spring of first grade.  Yet, we find no 

evidence that these behavior problems increase grade retention. 

Why might children from disadvantaged backgrounds benefit the most from participating 

in early education programs? One explanation is that they are less likely to experience home 

environments that facilitate early learning (Bradley, Corwyn, McAdoo, and Garcia Coll, 2001). 

For example, on average they have fewer books at home, spend less time reading with their 

parents, and have less stimulating verbal interactions with them than children from middle-class 

households (Linver, Brooks-Gunn, and Kohen, 2002).  Attending a prekindergarten program that 

provides a cognitively stimulating environment may partially compensate for a less stimulating 

home environment (Bradley, Burchinal, and Casey, 2001; Caughy, DiPietro, and Strobino, 1994; 

Hubbs-Tait et al., 2001).    

Our findings should be interpreted in light of at least two limitations. First, without data 

on long-term outcomes, it is difficult to determine how much weight to put on our findings.  In 

particular, it is unclear whether increases in relatively low levels of problem behaviors will be 

consequential for subsequent schooling outcomes.  It is reassuring that although children 

attending prekindergarten display more problem behaviors in first grade, they were not more 

likely to be held back.  In addition, we need to learn more about happens inside the “black box” 



  30 

of prekindergarten. Future research should consider whether these associations are moderated 

by factors such as prekindergarten group sizes, staffing ratios, and curriculums.  Second, 

although we have detailed information on child care in the year before kindergarten, we know 

less about experiences in earlier years, and therefore can not precisely model children’s 

outcomes as a function of their cumulative experiences of preschool or center-based care.  

The main conclusion of this analysis is that prekindergarten has few lasting positive 

effects on advantaged children’s skills and persisting adverse effects on their behavior, but yields 

larger benefits for disadvantaged children.  This suggests that the greatest return to public 

investments in early education may be obtained by using funds to increase disadvantaged 

children’s enrollment in preschool and prekindergarten.  Currently, most state funding initiatives 

do target at-risk children, but funding falls far short of providing all eligible children with access 

to these programs (Ripple et al., 1999). Additional expenditures to increase disadvantaged 

children’s early education experiences are likely to improve their academic skills at school entry. 

Additional research is needed to determine whether these benefits result in long-term 

improvements in human capital.    
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Table 1: Selected Sample Characteristics, and Mean Child Outcomes, by Child 
CareArrangements in the Year Prior to Kindergarten 

Characteristic All Parental 
Care 

Other Non-
parental Care

Head 
Start 

Prekinder
-garten 

Preschool 
 

Outcomes       
Math Test Score       
     Fall Kindergarten 52.20 50.17 50.39 45.90 54.04 53.12 
 (0.10) (0.10) (0.27) (0.28) (0.23) (0.14) 
     Spring First Grade 51.97 50.93 50.89 46.63 53.28 53.18 
 (0.09) (0.10) (0.26) (0.32) (0.21) (0.12) 
Reading Test Score       
     Fall Kindergarten 51.40 49.20 49.00 45.25 54.16 53.98 
 (0.10) (0.11) (0.28) (0.26) (0.24) (0.14) 
     Spring First Grade 52.00 51.01 50.93 47.06 53.01 53.37 
 (0.09) (0.10) (0.26) (0.31) (0.23) (0.12) 
Self Control Score       
     Fall Kindergarten 0.96 1.78 0.34 -1.70 0.44 1.25 
 (0.10) (0.11) (0.26) (0.33) (0.25) (0.15) 
     Spring First Grade 0.43 1.31 0.16 -2.72 0.00 0.78 
 (0.10) (0.11) (0.28) (0.35) (0.25) (0.15) 
Externalizing Behavior Score      
     Fall Kindergarten -0.64 -2.06 -2.07 1.29 0.39 -0.45 
 (0.10) (0.11) (0.28) (0.33) (0.25) (0.15) 
     Spring First Grade -0.24 -1.66 -0.92 2.33 0.77 -0.55 
 (0.10) (0.11) (0.29) (0.35) (0.23) (0.13) 
Retained in  3 % 4 % 5 % 4 % 2 % 3 % 
Kindergarten (0.18) (0.49) (0.62) (0.64) (0.37) (0.24) 
Demographic Characteristic      
   Black  13 % 10 % 13 % 38 % 18 % 8 %  
 (0.34) (0.77) (0.93) (1.56) (0.96) (0.40) 
   Hispanic 11 % 14 % 15 % 14 % 10 % 8 % 
 (0.31) (0.90) (1.03) (1.13) (0.76) (0.41) 
   Asian 4 % 4 % 5 % 2 % 3 % 4 % 
 (0.20) (0.48) (0.63) (0.48) (0.43) (0.31) 
   Boy 50 % 52 % 50 % 47 % 49 % 51 % 
 (0.51) (1.30) (1.48) (1.61) (1.25) (0.85) 
   Child Age  5.71 5.70 5.70 5.70 5.73 5.73 
 (0.00) (0.01) (0.01) (0.01) (0.01) (0.01) 
   Income-to-Needs 3.36 2.55 2.99 1.27 4.00 3.92 
 (0.04) (0.07) (0.09) (0.04) (.103) (.052) 

Notes:  Data are for children in the ELCS-K study. Math and reading skills are standardized scores 
(mean=50, sd=10). Behavior outcomes are standardized scores (mean=0, sd=10).  See Appendix 
Table 1 for definitions of sample characteristics.  
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Table 2: OLS Estimates of the Effects of Prekindergarten on Academic Outcomes and Classroom Behavior 
in the Fall of Kindergarten 

 
 Reading Math 
 (1) (2) (3) (4) (1) (2) (3) (4) 
Prekindergarten 3.17** 1.77** 1.29** 1.26** 2.36** 1.31** 0.96** 0.93** 
 (0.33) (0.25) (0.24) (0.24) (0.31) (0.23) (0.22) (0.22) 
         
Demographics   X X X  X X X 
Home & Family Environment X X   X X 
Neighborhood & State Characteristics   X    X 
         
R-squared .01 .28 .35 .35 .01 .30 .36 .36 
 Self Control Externalizing 
 (1) (2) (3) (4) (1) (2) (3) (4) 
Prekindergarten -0.63 -0.83** -0.88** -0.91** 1.24** 1.21** 1.21** 1.23**
 (0.32) (0.32) (0.31) (0.31) (0.29) (0.28) (0.28) (0.28) 
         
Demographics   X X X  X X X 
Home & Family Environment  X X   X X 
Neighborhood & State Characteristics   X    X 
         
R-squared .00 .09 .11 .11 .00 .05 .15 .15 

Notes: * p-value<.05; ** p-value<.01. The sample size for all analyses is 9,547. See Appendix Table 1 for 
details on the covariates. The coefficients represent the average difference between children in prekindergarten and 
those experiencing any other type of care in the year before kindergarten. Models have robust standard errors 
clustered at the school level.  Dividing the coefficients by 10 gives effect sizes. 
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Figure 1: State Prekindergarten Spending (per poor child under five years 
old) in 1998, by State
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Table 3: IV and OLS Estimates of the Effect of Prekindergarten on Child Outcomes at 
Kindergarten Fall  

 Reading Math Self Control Externalizing 
 OLS Estimates 
Prekindergarten 1.26** .98** -.84** 1.18** 
 (.24) (.22) (.02) (.02) 
     
 IV Estimates 
Prekindergarten 7.26* 4.01 -3.51 7.07* 
 (2.92) (2.54) (3.76) (3.12) 
     
Notes: * p-value<.05; ** p-value<.01. The sample size for all analyses is 9,547. Models include the same covariates 
for child and family demographics, the home environment, neighborhood environment, and state characteristics as in 
model 4 of Table 2. Models have robust standard errors clustered at the school level. IV standard errors have also 
been correct for the two-stage estimation.  The IV estimates instrument prekindergarten attendance by state spending 
on prekindergarten programs, as detailed in the text.  See notes to Table 2.  Dividing the coefficients by 10 gives 
effect sizes. 
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Table 4: OLS Regressions for Child Outcomes in the fall of Kindergarten and 
Spring of the First Grade 

Year Before Reading Math Self 
Control 

Externalizing Held 
Back 

 Kindergarten Fall 
Prekindergarten 1.93** 1.69** -1.25** 1.91** -- 
 (0.31) (0.30) (0.40) (0.36)  
      
Preschool 1.21** 1.18** -0.62 1.27** -- 
 (0.26) (0.26) (0.32) (0.29)  
      
Head Start -0.52 -0.24 -0.87 0.99* -- 
 (0.34) (0.35) (0.47) (0.43)  
     -- 
Other Non- -0.11 0.48 0.78 -1.20**  
Parental (0.32) (0.32) (0.41) (0.38)  
 First Grade Spring 
Prekindergarten 0.37 0.48 -1.43** 2.28** -0.51 
 (0.29) (0.28) (0.40) (0.38) (0.71) 
      
Preschool 0.18 0.44 -0.89** 1.29** -0.62 
 (0.24) (0.23) (0.31) (0.30) (0.57) 
      
Head Start -0.56 -0.50 -1.27** 1.19** -1.02 
 (0.38) (0.38) (0.48) (0.43) (0.87) 
      
Other Non- -0.03 0.24 0.61 -0.37 0.77 
Parental (0.31) (0.31) (0.39) (0.37) (0.91) 
Notes:  * p-value<.05; ** p-value<.01. See notes on Tables 2 and 3. All models include the full set 
of covariates, corresponding to (model 4, Table 2).  “Held Back” is a dichotomous variable set to 
100 (zero) for individuals who are retained in kindergarten. . 
 



  43 

Table 5: OLS Estimates for  Children in Low Instruction Classrooms 
 Reading Math Self 

Control 
Externalizing Held 

Back 
 Kindergarten Fall 
Prekindergarten 4.62** 3.84** -1.01 2.65* -- 
 (0.87) (0.87) (1.07) (1.07)  
      
Preschool 2.75** 1.43 -0.87 1.77* -- 
 (0.78) (0.86) (0.85) (0.88)  
      
Head Start 0.11 -0.49 -1.09 1.51 -- 
 (1.09) (1.17) (1.50) (1.42)  
      
Other Non- 0.39 -0.53 1.42 -1.65 -- 
Parental (0.92) (0.97) (1.15) (0.97)  
 First Grade Spring 
Pre-K 2.51** 2.14* -1.40 2.76* -9.05** 
 (0.93) (0.92) (1.06) (1.06) (2.50) 
      
Preschool 1.19 1.57* -0.79 1.86* -8.07** 
 (0.80) (0.79) (0.90) (0.92) (2.35) 
      
Head Start -0.96 -1.27 -2.08 1.16 -6.15 
 (1.17) (1.21) (1.61) (1.44) (3.41) 
      
Other Non- 0.00 -0.08 0.94 0.38 -1.64 
Parental (0.89) (0.88) (1.10) (1.10) (3.60) 
Notes: * p-value<.05; ** p-value<.01.. “Low instruction” classrooms are those providing less than 
one hour per day of math and reading instruction.  Sample size for all models is 1,240.  All 
estimates include a full set of covariates (corresponding to model 4, Table 1).  See notes to Tables 2 
through 4.
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Table 6: OLS Estimates for Disadvantaged Children 
Children of Parents with Low Education or in Poverty (N=2083) Children of Welfare Recipients (N=911) 

 Reading Math Self 
Control 

Externalizing Held 
Back 

Reading Math Self 
Control 

Externalizing Held 
Back 

 Kindergarten Fall Kindergarten Fall 
Prekindergarten 2.77** 2.30** -1.74* 2.46** -- 2.78** 1.91* -1.93 1.47 -- 
 (0.65) (0.63) (0.81) (0.82)  (1.00) (0.93) (1.24) (1.45)  
           
Preschool 1.66** 1.97** -1.47* 1.99** -- 2.00** 1.71* -0.57 -0.27 -- 
 (0.52) (0.54) (0.69) (0.65)  (0.77) (0.82) (0.99) (1.13)  
           
Head Start 0.34 1.09* -1.68* 1.53* -- 0.73 0.47 -1.26 -0.59 -- 
 (0.51) (0.55) (0.69) (0.64)  (0.76) (0.78) (1.02) (1.17)  
           
Other Non- 0.61 0.99 0.64 -1.03 -- 0.26 0.41 0.17 -0.70 -- 
Parental (0.59) (0.64) (0.81) (0.75)  (0.92) (0.92) (1.35) (1.29)  
 First Grade Spring First Grade Spring 
Prekindergarten 0.86 2.00** -1.75* 3.62** -1.19 2.14* 2.34* -2.01 4.63** -7.36** 
 (0.70) (0.68) (0.82) (0.91) (1.63) (1.07) (1.07) (1.48) (1.64) (2.56) 
           
Preschool 0.27 0.86 -1.21 2.25** -1.14 0.46 1.30 -0.65 0.44 -4.08+ 
 (0.59) (0.54) (0.68) (0.66) (1.18) (0.97) (0.98) (1.10) (1.11) (2.40) 
           
Head Start -0.22 0.46 -1.02 1.72* 0.01 -0.56 0.32 -0.38 0.55 -3.12 
 (0.64) (0.59) (0.71) (0.69) (1.65) (1.01) (0.97) (1.07) (1.16) (2.73) 
           
Other Non- 0.57 1.02 0.71 0.37 2.67 -0.16 0.77 1.36 0.18 2.21 
Parental (0.64) (0.65) (0.75) (0.75) (2.13) (1.10) (1.15) (1.27) (1.48) (3.96) 
Notes: * p-value<.05; ** p-value<.01..  All estimates include a full set of covariates (corresponding to model 4, Table 1).  See notes to Tables 2 through 4. 
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Appendix Table 1: Definitions, Additional Details, and Notes about Covariates Used in Analyses 

Constructs and Variables Definition, Details, and Notes 

Demographic Characteristics 

Child characteristics   

Child age  Continuous variable. Child age in months (specific to timing of assessment). 

Child gender Dummy variable 

Birth weight 2 dummy variables for: < 1500 grams, 1500-2500 grams.  

Child weight Average of two interviewer assessed measurements in lbs. 

Child height Average of two interviewer assessed measurements in inches. 

Race and ethnicity Black, Hispanic, Native American, Asian. (4 dummy variables). 

Parental reports of family characteristics 

# of children in household  Ordinal variable. Ranges from 1 to 11. 

Family structure  Single parent (one biological parent), blended family (one biological and one 

non-biological parent), adopted or foster parents (3 dummy variables).  

City vs. Rural residency  

 

Locality is city or town (2 dummy variables). 

Region of country   

 

North, South, Midwest (3 dummy variables). 

Early maternal employment Mother ever employed between child’s birth and entry into kindergarten 

(dummy variable) . 

Father and mother’s education  Less than high school degree through advanced post-graduate degree (6 

dummy variables for each parent). 

English only spoken in home Mother never vs. ever speaks foreign language to child  (dummy variable). 

Father’s & Mother’s 

employment status  

 

Full-time (35 or more hours per week), part-time work (fewer than 35 hours 

per week), or no work (2 dummy variables for each parent). 

Use of WIC Mother or child ever participated in Women, Infants and Children nutritional 

supplement program (dummy variable). 

Household income-to-needs 

ratio 

Household income vs. federal poverty level (9 dummy variables). 

Home and Family Environment Variables 

Parental reports of educational expectations, kindergarten fall  

Educational expectations 
 

Parental Expectations for Child’s education (4 dummy variables) 

Importance of skills Importance of skills: counting, sharing, communication, drawing, knowledge 
of letters (5 variables) 
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Appendix Table 1 Continued 
 

Family member school involvement, kindergarten fall  

Attendance or participation in 

school activities 

Attendance since beginning of school year at PTA meetings, open houses, 

parent groups, parent advisory meetings; volunteered at school, 

participated in school fundraiser (6 dummy variables). 

Parental reports of parent-child relationship, kindergarten spring 

Parenting stress and depression 

composites 

Two continuous variables (averages of 8 and 12 items).  Higher scores 

indicate more stress, depression. 

Spanking Parent spanked child in last week (dummy variable). 

Parental reports of neighborhood quality, kindergarten spring 

Neighborhood quality composite Mean of 6 items asking about neighborhood problems.  

 

Parental reports of home learning activities, kindergarten fall 

Choice of home location  Parents chose home location for current school (dummy variable). 

Home learning activities Frequency of 7 activities: building things, teaching about nature, playing 

sports, doing art, doing chores, singing songs, playing games.. 

# of children’s books in home  Ordinal variable. Ranges from 0 to 200.  

# of music tapes, CDs, or 

records in home  

Ordinal variable. Ranges from 0 to 100. 

Reading outside of school  Frequency of child looking at picture books/reading outside of school (2 

variables). 

Parental reports of family routines, structured activities, and learning opportunities, kindergarten spring 
Eating Habits. Days per week family usually eats meals together, at regular time (4 

variables). 

Family has computer  Dummy variable. 

T.V  Number of hours child watches TV on weekdays. 

Reading, visiting educational 

settings outside of school  

Frequency of child looking at picture books/reading outside of school, 

visiting zoo, library, museum, concert (6 variables). 

Other non-school activities  Child has ever taken lessons or participated in performing arts or organized 

clubs outside of school (7 dummy variables). 




