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Executive Summary 

Operated by the United States Department of Agriculture, the National School Lunch 

Program provides meals to millions of public and non-profit schoolchildren every day.  

Commonly referred to as the “free/reduced lunch program,” the NSLP was passed by the US 

Congress in 1946 as a measure of military readiness, to preserve the welling being of children, 

and to support the consumption of domestic crops.  In regards to the second purpose – children’s 

wellbeing – this paper, guided by several similar studies, attempts to determine if receiving a free 

lunch through the NSLP has any statistically significant impact on test scores.  Using the Early 

Childhood Longitudinal Study – Kindergarten data set, six models test the hypothesis that 

receiving a free meal will have a small positive impact on math and reading test scores.  For the 

five waves of the sample – kindergarten, 1
st
, 3

rd
, 5

th
, and 8

th
 grades – there are indications that 

receiving a free meal through the NSLP has statistically significant positive impact on test scores 

for children who have some level of food insecurity.  These results are especially prevalent for 

reading scores throughout many of the models.  However, several models indicate that NSLP 

participation has negative or no impacts on test scores which is a trend consistent with previous 

research and likely indicative of selection bias, endogeneity, and imperfect survey questions. 

These results suggest that the NSLP may provide cognitive benefits to children who 

would not receive a meal during the school day if it were not for the NSLP.  However, the best 

way to determine the impact of the NSLP in future studies is for the USDA to utilize the great 

volume of lunch-use data available from digital checkouts while improving survey questions to 

capture if children would miss a meal without the NSLP.  This paper also provides additional 

policy and research recommendations are provided to guide future analyses of the NSLP. 
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NSLP History 

The early foundations of the National School Lunch Program began around 1900 when, 

in several large metropolitan cities in the East and Midwest, community and labor organizations 

began providing meals to students during the school day.  One school in Boston even utilized the 

products from a Home Economics class two days a week, while relying on donated food the 

remaining three.  During the early 20
th

 Century, most school lunch programs were funded 

through donations from the community, churches, or charities (Gunderson 2003).   

Gordon Gunderson, a former operator of the NSLP in Wisconsin, suggested that the 

institutionalization of these efforts is attributable to two influential books published in the first 

decade of the twentieth century: John Spargo's The Bitter Cry of the Children and Robert 

Hunter's Poverty.  Both books described the disturbing life of poverty for children in the early 

1900s and the importance of public education in relieving these conditions.  In supporting 

education, these men leveraged the idea that a hungry child cannot learn to his or her full 

potential.  Hunter stated that “learning is difficult because hungry stomachs and languid bodies 

and thin blood are not able to feed the brain.  The lack of learning among so many poor children 

is certainly due, to an important extent, to this cause” (Hunter 1905).  Because of Hunter’s and 

Spargo’s introduction of the issue in the early 1900s, coupled with increased demand for more 

lunch services, local governments begin to provide funding to school lunch programs.  Within 

the next two decades, school boards and principals began to institutionalize lunch programs by 

incorporating them into annual budgets and hiring school employees to prepare and serve meals.  

To this trend, Spargo understood that many parents and school leaders questioned the logic of 

governments adopting the function of serving school lunch still.  He concluded that it would be 
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worse to have a government that “assume(d) the responsibility of educating the child, but not that 

of equipping it with the necessary physical basis for that education” (Spargo 1906). 

The economic poverty of students that led local governments to provide school lunches 

also ensured a structural funding problem for local governments.  The school districts that had a 

high demand from low-income children were inherently poorly funded because of the small tax 

base from which they drew revenues.  School districts’ struggle for funding led to an increasing 

number of states funding and operating school lunch programs.  By the middle of the 1930s, over 

one-fourth of states had taken on the responsibility of funding and serving daily meals for 

students (USDA 1941). 

The upward demand for funding continued through World War II.  In 1946, after the 

conclusion of the war, Congress created the NSLP to assist “the States, through grants-in-aid and 

other means, in providing an adequate supply of foods and other facilities for the establishment, 

maintenance, operation, and expansion of nonprofit school lunch programs.”  The purpose of 

these actions is, according to the original legislation and current US Code, to provide “a measure 

of national security, to safeguard the health and well-being of the Nation’s children and to 

encourage the domestic consumption of nutritious agricultural commodities and other food” 

(National School Lunch Act 1946 and US Code Chapter 13, Section 1751).  In its first year of 

operation, the NSLP provided daily meals to 7.1 million kids at a cost of $70 million every year.  

Currently, 31 million children are served a daily meal through the NSLP at a cost of $10.8 billion 

annually (USDA 2011).  
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NSLP Operation 

Unlike the local meal-providing organizations of the early 1900s, the NSLP does not 

provide meals directly to students.  Rather, the program provides cash subsidies and excess crop-

products to school districts, which provide the meals to the students.  In the 2011-2012 school 

year, the USDA paid schools $2.77 for every free meal and $2.37 for every reduced-price meal.  

The USDA subsidizes every “full price” meal with $0.26 (USDA 2011).  These contributions are 

not “free money” for the participating school districts, however.  Similar to the way Congress 

ties federal transportation dollars to state-level drinking age policies, the NSLP steers local 

school lunch policy.  In return for the money and crops from the federal government, school 

districts agree to provide students with a nutritious meal.  In order to qualify as “nutritious,” the 

meal must provide one-third of the recommended daily amount of calories and several vitamins 

and minerals while containing no more than 30% of the recommended amount of fat and less 

than 10% of the recommended level of saturated fat (USDA 2011).  

In addition to this basic funding structure, there are varying levels of involvement by 

states and school districts.  Such initiatives include special “more fruits” or “eat local” 

campaigns.  Additionally, meals are produced using a variety of methods that vary by state, 

school district, and school. 

Annually, the USDA determines the income qualifications for NSLP meals.  For each 

household size, the USDA establishes a threshold using the federal poverty line (130% of 

poverty for free lunch and 185% for free lunch qualifications).  These qualification cutoffs apply 

to all families except for those living in Alaska and Hawaii, which have lower income 

qualification thresholds.  These two states also receive slightly higher subsidization rates for 

individual meals. 
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Research/Lit Review 

In measuring the impact of participation in the NSLP on academic outcomes, the major 

methodological challenge is isolating the effect that an additional meal provided at low- or no-

cost has on test scores while controlling for the numerous covariates of poverty.  Low-income 

students have lower test scores than their non-impoverished classmates which makes it difficult 

to determine the impact of NSLP when the population is already scoring below their peers 

(Alaimo, et al. 2001, US Department of Education 2006a, US Department of Education 2006b).  

Despite this challenge, several methodological models have attempted to control for the 

detrimental components of poverty, while also assessing the impact of receiving a low-cost or 

free meal every day.  

Meyers et al (1989) measured the impact of a school-based meal program in 

Massachusetts during the mid-1980s.  At this time, the Massachusetts Legislature mandated that 

all schools not already participating in the National School Breakfast Program (SBP) must enroll 

immediately.  This unexpected and exogenous policy shift allowed the authors to run a 

difference-in-difference estimation of the change in test scores at a school district where the SBP 

was implemented.  Comparing students’ scores from before the policy change with those from 

after it, Meyers et al. indicate that participating in the SBP led to about a 1.5% increase in 

“battery” test scores which are a combination of language, reading, and math components.  

While this impact was statistically significant, there were also non-significant impacts on 

separate reading, math, and language test scores.  Even though SBP is not the same as NSLP, 

both provide one meal every day to low income children, making them somewhat comparable.  

This is important because, like the NSLP, the purpose of the SBP is to provide a meal to a student 

that would otherwise not have that food and its accompanying nutrition for that day.  The method 
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that Meyers et al. used is extremely helpful in isolating the impact of participation.  However, 

because of the unique circumstances in which their study was conducted, this is a difficult 

analysis to replicate with NSLP participation (Meyers, et al. 1989). 

Dunifon & and Kowaleski-Jones (2003) use a simple OLS regression on a cross section 

of food-insecure students to assess NSLP’s impact on academic outcomes.  The authors use a 

cross section approach because they assume that that free or reduced lunch participation has 

immediate impacts on test scores.  The downside to their model is the small sample size of 

students with siblings, which limits the generalizability of their results.  Even with extensive 

covariate vectors, the authors admit that endogeneity, omitted variables, and selection bias are 

likely to exist.  In order to adjust for these problems – at least the ones related to family and 

home environment – the authors narrow the sample to NSLP students who have a sibling that 

does not participate in NSLP.  Then, using these pairs, the authors run an OLS regression with 

fixed effects for sibling pairs (i.e. families).  Using this model, the authors find that for the 6- to 

12-year-olds eligible for the NSLP, participating in the program is associated with math and 

reading scores lowered by about 4% and 2%, respectively.  However, only math scores are 

statistically significant.  In response to apparent negative impact of NSLP participation, the 

authors suggest that omitted variables are likely biasing downward the outcomes of the NSLP 

variable (Dunifon & Kowaleski-Jones 2003).  Even though the authors control for numerous 

family characteristics by comparing sibling pairs, there likely are selection bias problems with 

this model.  If a family has one child participating in NSLP lunches and has another that is not 

participating, it is probable that the parents are treating the children differently in some 

unobserved manner – such as encouraging the child with poor grades to get free lunch at school 

–  which  may explain why NSLP participation appears to lower test scores. 
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Kowaleski-Jones and Dunifon (2006) employed another model to approximate the effect 

of NSLP participation.  Using data from the kindergarten and 1
st
 grade waves of the Early 

Childhood Longitudinal Study – Kindergarten sample (ECLS-K), the authors developed a first 

differences estimate of NSLP’s impact.  The basis of this model is an examination of students 

who changed lunch status (free/reduced lunch, full-price lunch, or no lunch participation) to 

another status, compared to how their test scores changed over the same period.  Using this 

method, the authors find that the only significant impact of NSLP participation on test outcomes 

is approximately a 1.8% increase for boys’ reading scores.  Boys paying full price for meals also 

had a significant boost in test scores as a result of participation in lunch.  Because there were no 

other significant results (for females or in other tests) the authors posit that boys may be the 

exclusive beneficiaries from school lunch participation because of the social elements of eating 

lunch together.  However, this seems unlikely because neither the math nor the general 

knowledge scores increased for boys as a result of participating in a free/reduced-price or full-

price lunch (Dunifon and Kowaleski-Jones 2006).  It is also possible that, because the girls are 

already achieving at a higher level than their male classmates, the marginal impacts of NSLP 

participation are larger for the lower-achieving boys. 

Other than for the robust quasi-experimental design utilized by Myers et al., the survey-

based experimental designs employed by Dunifon and Kowaleski-Jones suggest that it is quite 

challenging to measure the impact of participating in the NSLP.  Because these authors are not 

able to isolate the expected positive impact when using multiple covariates and, particularly, 

when controlling for typically unobserved or unobservable characteristics, it is unlikely that 

adding more variables or altering models will reveal different results.  Participating in the free 

lunch program is hypothesized to have a positive impact on test scores.  However, even with 
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controlling for family and environments, most of the results from previous research suggest that 

there is either a negative impact or that participation has not statistically significant impact.  This 

pattern of unexpected results may be an indication that these researchers are not asking the right 

question about NSLP, namely, how does the receipt of a free meal through the NSLP affect 

children who would not otherwise receive a meal during the school day. 

Research Methods 

Given the difficulty that the literature appears to have capturing the impact of 

participating in NSLP, I will attempt to ask a slightly different question than the field has done 

thus far.  The underlying assumption of using participation in free/reduced-price lunch as the 

primary independent variable is that, without the meals, the children would go without a meal 

and the additional nutrition it provides.  Given this assumption, it is understandable as to why the 

impact of participation is so difficult to determine.  Looking at the counterfactual of participation 

– what would happen if a child did not receive free meal at school – may suggest that some 

students would receive a meal anyway.  A hungry student may get an extra sandwich from a 

friend, the student’s family may spend extra income on food to pack a lunch for the child, or the 

family’s benefits from food stamps or a food shelf may be transferred to the child instead of the 

parent.  Essentially, children not receiving a meal at school could supplement this lack of food 

from several sources.  Assuming that there are no large costs associated with participating in the 

free lunch program, lack of student participation could be explained by the fact that NSLP meals 

at school are substituted by meals from other sources.  If this is the case, the impact of 

participation in NSLP could be obscured because the children are receiving a meal anyway – 

whether or not it is through NSLP.  If this is the case, then “participation in NSLP” could simply 
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become a proxy for attendance which would explain the fairly consistent negative effect 

associated with the program. 

An additional problem with measuring the impact of the NSLP could be that all or nearly 

all of the students that need lunch are already receiving it through the NSLP.  This means that 

there is no robust statistical counterfactual to which those participating can be compared.  Even if 

there are a handful of students that are eligible but not participating, it may be such a small 

fraction that it does not represent the whole of the eligible student population in which case. 

With this theoretically altered understanding of the NSLP, this analysis takes a slightly 

different course than previous research.  If participation in the NSLP mitigates hunger, but the 

children would receive a meal regardless, then it is not easy to measure its impact.  That is, 

except for extremely poor children, children that have low food security, or those that do not 

have additional food support such as food stamps, family/community members, or a food shelf.  

These are the students on whom I will focus my analyses. 

Covariates 

 

 The covariates for this analysis are listed in Table 1.  These are primarily based on 

previous literature or generally accepted covariates.  They account for the varying factors that 

could affect the provision or consumption of NSLP lunches as well as individual, familial, and 
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school influences on test scores.  Unfortunately, the publicly available ECLS-K dataset does not 

have state identifiers.  Geography is an important component of education and development that 

is loosely captured by the rural and urban dummies and the regional code.  However, the 

components of NSLP and possibly many other aspects of school lunch provision that are 

operated at the state level cannot be captured in this analysis.  In Table 1 and in the descriptions 

below, the variables reflect the current time period of measurement unless otherwise noted 

(Tourangeau et al 2009).
1
 

Race  

The race of the student is coded as a dummy variable.  Black, Hispanic, Asian, and Other are 

included in the regressions while White is excluded and functions as the base from which the 

coefficients on the others are determined.  

Mother’s Age at Birth of First Child  

The self-reported age of the mother at the birth of her first child 

Parents’ Education 

This is the highest level of education the student’s mother and father obtained.  This variable is 

included in the regressions as: a high school degree, vocational/technical college or some 

college, and college degree or higher.  The excluded variable is “less than a high school degree.”  

The parental education variables are, for the sake of the following analyses, considered 

“unchanging” traits because only a negligible fraction of these responses change over the five 

measurement periods. 

Center-based Care 

                                                 
1
 Unless otherwise noted, the variables’ descriptions and structure are as portrayed in the ECLS-K dataset or its 

codebook  
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This variable indicates if the student attended a center-based pre-kindergarten program.  This 

information is self-reported in survey interviews with the students’ parents. 

Age  

The age of the student, in months. 

BMI  

The BMI (calculated from the reported information for the student) is recoded into three 

categories: overweight/obese, normal weight, or underweight.  Each of these classifications is 

based on by the Center for Disease Control’s BMI-for-age Growth Charts and the CDC’s 

definitions of underweight as less than or equal to the 5
th

 percentiles and overweight/obese as 

greater than or equal to the 85
th

 percentile.  All two- to twenty-year-olds weighing between the 

5
th

 and 85
th

 BMI-for-age percentiles are considered normal weight (CDC 2000).  There are 

different classifications for boys and girls and the variables in the dataset are coded accordingly. 

Food Stamps  

There are three categories of food stamp variables: no food stamps, family has been using food 

stamps for a period of time less than 12 months, and the family has been using food stamps for 

12 months or longer.  The base dummy variable excluded from the regressions is “no food 

stamps.” 

Region  

Representing the four major geographic breakdowns of the United States, the dummy variables 

for region are Midwest, Northwest, West, and South.  “South” is excluded from the regressions.   

Location 

The three basic categories of location are urban, rural, and suburban, with the last being the 

base/excluded dummy.  
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Food Security Index  

The ECLS-K research staff created an index of parent responses to a series of questions 

regarding the family’s and the student’s access to and consumption of food.  This index is similar 

to the ones used by the USDA to determine food security.  The higher the index score, the more 

food insecure the family.  In the kindergarten and first grade regressions, the food security index 

is for the whole household while in later waves the variable is only for the child.  The ECLS-K 

survey did not collect child-specific information until the last three waves, but the household 

value serves as a suitable substitute in the first two periods. 

Household Size  

The number of people residing in the home of the student. 

Household Income  

A component of determining the impact of participating in NSLP is controlling for exogenous 

variables that contribute to, or are related to, being below 185% or 130% of the poverty level.  

This income variable is an integer representing the average of the income range, in thousands, as 

indicated on the parental survey.  For example, a response of  $0-$5,000 is coded as 2.5; $5,000-

$10,000 range is 7.5, etc.  

School Breakfast Participation  

A dummy variable indicating that the child receives a breakfast at school. 

Private School  

A dummy variable indicating that the child attends a private school. 

Participation 

In ECLS-K, participation in free and reduced lunch programs is classified in two ways.  First, the 

survey researchers asked the parent if the child participated in a free or reduced-price lunch 
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program.  Second, another question asked how many times in the last week the child ate lunch at 

school.  The primary method for this analysis will be a dichotomous variable derived from the 

continuous variable from the survey.  A response of “zero meals per week” is the base case for 

this dummy and a response of “five meals per week” will be indicated by a 1.  This method 

compares the students who fully participated in free lunch with those who were eligible but did 

not participate. 

Test Scores 

Both math and reading scores are the dependent variables in the proceeding models.  Scores are 

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

 NSLP Eligibility 

There are two possible methods of determining a student's eligibility for participation in 

NSLP.  First, as mentioned above, ECLS-K researchers asked parents whether their child 

received a free or reduced-price lunch at school.  This, like the other data from the survey, is 

subject to the measurement error inherently associated with survey methods.  For example, there 

are several seemingly incongruent instances where households with four members and an income 

of over $100,000 are eligible for free lunch.  While according to the second method of 

determining eligibility – the annually established USDA guidelines – this would appear to be a 

false survey response, it is possible that this particular student attends a school where all students 

receive a free lunch.  However, this is not the standard model.  

The USDA guidelines for free and reduced-price meal eligibility are based on the number 

of people in a household and the annual household income.  While this method would allow me 

to precisely determine eligibility, the ECLS-K contains categorical household income variables, 

not ration data needed for this method of analysis.  Also, there is no state variable available in the 
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public use data set that would allow me to control for the income cutoffs for Hawaii and Alaska 

which are different from the contiguous 48 states.  Unlike the first method of determining 

eligibility, the USDA criteria would not permit me to include students above eligibility cutoffs 

that are eligible for NSLP meal through special programs.  For this reason, and because previous 

researchers used the survey data, I will also use the survey responses determining eligibility.  

However, in order to maintain the conservativeness of the results, any students that, according to 

the USDA’s annual guidelines, would be ineligible for school lunch based in income and 

household size, were dropped from all regression model.
2
  Figure 1 shows the USDA’s household 

income eligibility cutoffs for free and reduced price lunch participation in the 2006-2007 school 

years (the eighth grade year of ECLS-K) (USDA 2006). 

 

                                                 
2
 The USDA guidelines used to determine eligibility in these analyses are kindergarten and 1

st
 grade waves: USDA, 

1999; third grade wave: USDA, 2001; fifth grade wave: USDA, 2003; and eighth grade: USDA, 2006 
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Models 

Most of the models below will only contain students eligible for free lunches because of 

the unobserved or unobservable differences between eligible and non-eligible students. For 

example, the household incomes for a student eligible for free lunch and one eligible for 

reduced-price lunch could be as large as about $40,000.  Additionally, even though full- and 

reduced-price lunch participants still receive benefits from the NSLP, this analysis will only look 

at how free lunch-eligible students benefit, if at all, from the program.  

Model 1 – OLS Simple 

𝑌𝑠𝑡 = 𝛽0 +  𝛽1𝑃𝑡 + 𝛽3𝑋𝑡 + 𝛽4𝐶𝑡 + 𝜖 

Y = test score  

s = test type (math, reading, or a sum of the two) 

t = year 

P = dummy for full participation in NSLP free lunch (full participation = 5 meals/week) 

X = a vector of changing characteristics: Food security index, household income, household size, 

parental education, and child’s age 

C = a vector of unchanging characteristics:  Gender, race, attended center based preschool, and 

mom’s age at birth of first child 

𝜖 = error term 

Note: regression sample constrained to students eligible for free lunch participation 

Model 1 uses an OLS regression for students' test scores and lunch participation from the 

same period.  This model assumes that a student's lunch status in the present time period has the 

greatest impact on test outcomes.  It also assumes that past participation or cumulative 

participation do not have an impact on test scores in the current grade.  This model constrains the 

sample to students eligible for free lunch to ensure that any unobservable characteristics of 

income do not influence NSLP participation’s effect on test scores.  Model 1 will provide a basis 

to which I compare the other models.  
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Model 2 – OLS Modified 

𝑌𝑠𝑡 = 𝛽0 +  𝛽1𝑃𝑡 + 𝛽3𝑋𝑡 + 𝛽4𝐶𝑡 + 𝜖 

Y = test score  

s = test type (math, reading, or a sum of the two) 

t = year 

P = dummy for full participation in NSLP free lunch (full participation = 5 meals/week) 

X = a vector of changing characteristics: Food security index, household income, household size, 

parental education, child’s age, region, location, food stamp participation, school 

breakfast participation, overweight BMI, and underweight BMI. 

C = a vector of unchanging characteristics:  Gender, race, attended center based preschool, and 

mom’s age at birth of first child 

𝜖 = error term 

Note: regression sample constrained to students eligible for free lunch participation 

Model 2 is the same as Model 1 other than the inclusion of variables to the vector of 

changing characteristics.  Compared to Model 1, this model added region, location, food stamp 

participation, school breakfast participation, overweight based on child’s BMI, and underweight 

based on BMI to the changing characteristics vector.  These variables were not included in many 

of the models discussed in the Literature Review section, but are included here because of their 

theoretical impact on test scores and school lunch participation. 

Model 3 –OLS, Low Food Security 

 In order to isolate the impact of participating in an NSLP meal in a way that previous 

research has not, Model 3 will be the same structure as model 2, however, it will constrain the 

sample to those who are eligible for free lunch.  This is the population that would be most likely 

to miss a meal if they were not to receive one through the NSLP.   
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Model 4 – First Differences, Low Food Security 

𝑌𝑠 𝑡 − 𝑌𝑠 𝑡−1 =  𝛽0 +  𝛽1𝐶 +   𝛽2(𝑋𝑡 − 𝑋𝑡−1) + 𝛽3 𝐴 + 𝜖 

Y = test score  

s = test type (math, reading, or a sum of the two) 

t = year 

X = a vector of changing covariates: Food security index, household income, household size, 

parental education, region, location, and age 

C = a vector unchanging covariates: Gender, race, attended center based preschool, and mom’s 

age at birth of first child 

A = Dummy variable for the NSLP status of a student over the two grade period.  1 = switched 

from no free lunch participation to full NSLP participation; -1 = changed from full 

free lunch participation to no participation; 0 = participation status from t-1 to t 

remained the same (either full participation  full participation or no 

participation  no participation) 

𝜖 = error term 

Note: regression sample constrained to students eligible for free lunch participation 

 

Employed by Dunifon and Kowaleski-Jones (2006), the first differences estimation 

technique serves to control for unobservable characteristics for each individual because the 

changes in test scores are compared to the same individual from year to year and not to other 

students.  This model looks at the changes in invitational test scores as a result of changing lunch 

status from participating in free lunch to not participating the following year (or vice versa).  

Ideally, the analysis of the impacts on test scores would capture all of the individual, school, 

family, economic, and geographic traits that cause tests scores to rise or fall.  However, very few 

techniques or data collection methods can capture all of these traits because many are 

unobservable, immeasurable, or indescribable.  While this model does not capture the 

unobservable traits that impact test scores, it does hold them constant across individuals.  
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This technique will compare all students eligible for free lunch and look at those who 

changed from no participation to full participation or vice versa over the two periods of 

observation.  The coefficient of interest in Model 3 is 𝛽3 which measures the change in test 

scores that is attributable to a change in lunch status.  The independent variable that determines 

𝛽3  is A.  A can be one of three values. If a student participates in free lunch in kindergarten and 

remains eligible but does not participate in first grade, then A is -1.  If the opposite participation 

status is true, the variables value will be 1.  If the status is unchanged between kindergarten and 

first grade, then the value will be 0.  This model will be run with several alterations for gender, 

for different test types, and for grades three and five. 

Model 5 – Propensity Score Matching 

Propensity score matching allows for comparison of test scores between the treatment and 

control groups through the creation of counterfactuals based on the observable characteristics 

detailed in Model 2.  Because there is only a small number of students who are eligible for free 

lunch but not participating, and there is possible selection bias into this small group, propensity 

score matching will compare these individuals to other students based on the likelihood of being 

in the treatment group.  This likelihood is composed of variables that theoretically would cause a 

student to participate or not in free lunch.  Nearest neighbor and stratification matching methods 

will be employed. 

Model 6 – Triple Differences 

The triple differences estimation technique attempts to capture external trends or 

influences that may inflate or deflate results by comparing the impact of participating in free 

lunch with a comparable sample that did not receive the same treatment.  For this analysis, the 
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“placebo” group will be students from the ECLS-K sample who received full price lunches.  The 

model for the free lunch-eligible students is similar to that of Model 4.  However, Model 6 does 

not constrain the sample to low food security students. The primary variable of interest in this 

model is the dummy for full free lunch participation.  From this first differences variable the 

corollary variable from the placebo group models will be subtracted to generate normalized triple 

differences estimation.  

Results Analysis 

 Table 2 shows the large discrepancy on test scores between students receiving free lunch 

and those who do not.  Being eligible for free-lunch is negatively correlated – at a level between 

.3 and .4 – with test scores.  The average scores of free-lunch eligible students are between about 

6 and 9 points below their classmates in every grade on both math and reading tests.  Generally, 

the gap between free lunch students and their classmates increases between kindergarten and 

eighth grade.  This trend is shown in Figure 2.  On math tests, free lunch students slightly reduce 

the gap between kindergarten and first grade.  However, the general direction is a widening gap 

over the five periods of observation.  
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Of the students participating in free lunch programs, there is very little correlation 

between test scores and the number of lunches that a student received.  Across both reading and 

math scores and all grades, none of the simple correlations have an absolute value above .07.  

However, when the number of free lunches is regressed on test scores in a simple regression, first 
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grade reading, third grade math and reading, and fifth grade math and reading all have 

statistically significant negative coefficients of about .5 to about .8 test points associated with 

each additional meal per week.  When using a dichotomous participation independent variable in 

this simple regression, there is one significant positive impact (kindergarten math) and one 

significant negative impact (fifth grade math) on test scores.  Like the simple correlation using 

number of meals per week, the dichotomous measure of NSLP participation has extremely poor 

correlation coefficients. 

Figures 3 and 4 show the average test scores for students receiving a certain number of 

meals by grade.  It is generally observable that students receiving five meals per week have 

about the same or lower average scores than those at fewer meals per week.  These figures 

visually reflect the slightly negative correlations and coefficients between test scores and 

lunches.  Generally, this is counter to the hypothesis that more free lunches would be associated 

with an increase in test scores.  However, this is only an initial snapshot of the relationship 

between test scores and number of NSLP free lunches and does not include numerous covariates 

that, when a part of the equation, will provide the ability to hold constant many more factors and 

reveal a positive relationship between lunches and test scores.  Note: All coefficients discussed 

are significant. 

Model 1 – OLS Simple  

Model 1 is a more refined version of the very simple regressions in Table 3.  With the 

addition of about 16 covariates, the coefficients for free lunch participation remain negative in 

the kindergarten iteration of the model.  In first grade, girls’ reading scores are positively 

associated with free lunch participation.  In third grade, there are positive impacts of lunch 

participation on the reading test scores for boys and all students.  However, these results do not 
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continue into the fifth grade wave where there are two negative and one positive school 

coefficient.  Likewise, the eighth grade version has one positive and one negative free school 

lunch participation coefficient.  Even though there are some indications of positive effects of 

participation in free lunch, there are about just as many negative ones.  These mixed results also 

bring with them relatively poor R
2
 values that hover roughly between .1 and .2 indicating the 

models do not have very strong explanatory power.
3
 

Model 2 – OLS Modified  

With the addition of five more covariates in Model 2, the impact of participating in the 

NSLP free lunch program in the Kindergarten wave still shows four negative coefficients.  There 

are only a handful of significant NSLP coefficients in the remaining versions of Model 2 with 

mixed directionality.  Despite the possible indication of positive impact attributable to school 

lunch participation, there remain several negative coefficients throughout this model and the 

measly R
2
 values present in the Model 1 continue in Model 2.

4
 

Model 3 –OLS, Low Food Security  

 Model 3 replicates Model 2 in every way except for that it only includes students that 

have some level of food insecurity – a food insecurity index value greater than or equal to four.  

Because of the availability of the child food security variable, Model 3 is only run for the third, 

fifth, and eighth grade waves.  For these food insecure and free lunch-eligible students, there is a 

generally consistent positive impact of participating in NSLP on test scores – especially in fifth 

grade where four of the six iterations have positive coefficients with magnitudes hovering around 

                                                 
3
 Regression outputs shown in Tables A1-A5 in Appendix A 

4
 Regression output shown in Tables A6-A10 in Appendix A 
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one standard deviation (or ten points).  In the third and fifth grades, reading scores see nearly 

universal positive improvement as a result of free lunch participation.  The strong results from 

the third and, especially, fifth grade do no fully carry through to the eighth grade wave where the 

whole sample and girls saw negative impacts for reading scores but positive ones for math 

scores.  While the mixed results in the eighth grade wave make it difficult to develop a robust 

theory that describes the impact of free lunch participation on test scores, there is a very strong 

indication that for children with some level of food insecurity, full participation in the NSLP free 

lunch contributes to improved test scores especially in third and fifth grades.
5
 

Model 4 – First Differences, Low Food Security 

Because of the limited availability of the child’s food security index variable, the nature 

of the first differences estimation procedure, and the small number of low income and food 

insecure students, there are only first differences results for all students and girls in the third to 

fifth grade transition.  For these two sub-samples, the trend from Model 3 indicating positive 

impacts on reading scores continues.   However, the mixed results from Model 3’s eighth grade 

wave is also present as the impact of switching into full participation in the free lunch program 

also contributes to negative math scores for these same two sub samples.   

                                                 
5
 Regression output shown in Tables A11-A13 in Appendix A 
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Model 5– Propensity Score Matching 

 

 Model 5 takes a different approach from the previous models in using propensity score 

matching instead of standard or modified OLS regression structures.  Because of the small 

number of low income and food insecure students, this model does not have the same food 

security sample constraints as Models 3 and 4.  The nearest neighbor matching method contains 

has negative average treatment on the treated coefficients for both math and reading scores.  

There are no significant coefficients for first, third, or fifth grade.  However, in eighth grade, 

both test types have significant positive coefficients of about one-half standard deviation.  The 

stratified matching method shows a nearly identical pattern of direction and magnitude of 

coefficients except for eighth grade reading which was not significant.  The results of Model 5 

are shown in Table 4. 
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Model 6 – Triple Differences 

 

 Table 5 shows the NSLP participation variables for the free lunch students normalized by 

the same coefficients from students paying full price for lunch.  After accounting for external 

trends and circumstances, it appears as if there are still positive impacts as a result of 

participating in the NSLP lunches, but there are just as many negative triple difference 

coefficients which is more than were present in the previous models.  However, this is a 

conservative portrayal of the impact of free lunch participation because all free-lunch eligible 

students are included in this sample, while several of the previous models were constrained to 

only those students that had some level of food insecurity.  If both the free lunch- and full price-

eligible samples were constrained to children with low food security it would be expected that 

the number of positive coefficients would increases because, as was shown in previous models, 

these children experience greater positive impacts from lunch participation.  

Discussion 

Assumptions and Qualifications 

 There are several assumptions that underlie the above results.  The first is that the data 

ECLS-K collected through surveys is accurate and reliable.  Even though the researchers took 

much care to prepare a survey that contained mutually exclusive and collectively exhaustive 
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questions, among many other traits of a strong survey, the results cannot necessarily be taken to 

truly reflect the realities of the parent or child.  The sensitivity and social appropriateness of 

certain questions – especially for issues relating to poverty, hunger, and school – suggest that 

respondents may have had some incentives to provide false information. 

 A second consideration of these results is that many are based on the idea of the number 

of meals that the child received in the week previous to completing the questionnaire.  This 

clearly does not provide an accurate assessment of the number of meals that a child consumes 

over a school year.  Additionally, the NSLP participation variables may not reflect a child’s lunch 

use but rather attendance or whether a child was sick.  Parents were asked for the number of 

meals that the child consumed in the previous week.  This assumes that the parent has full 

knowledge of the child’s eating habits at school which is a communication component that 

cannot be adequately controlled for in the regression models. 

 Even if a parent does know exactly how many meals a child had in the previous week, 

there is no standard definition in the survey (or the lunchroom) of what constitutes “one meal.”  

While the USDA provides detailed nutritional requirements for every meal, each child has a 

different understanding of how much she has to eat in order for it to “count” as a meal.  For some 

eating an apple and a bag of chips is enough, while for others it is several hamburgers with side 

dishes. 

 Participating in free lunch could be affected by certain traits.  One possible theoretical 

example of selection into lunch participation would be a school administrator encouraging an 

eligible student to partake in free lunch as a result of consistently low grades.  This would, if 

practiced frequently, mean that the “treatment” group enters the program with lower test scores 

than their classmates.  Conversely, students who may not appear to need additional academic 
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improvement may not receive that same encouragement, resulting in lower use for higher 

achieving students.  If both these cases held true, it is quite possible that snapshot assessments 

(singe time period) would reflect a negative impact of participating in the NSLP.  If receiving a 

free or reduced price lunch does have an impact on academic outcomes, then such a scenario 

means that lunch is reaching the audience that will benefit from it most.  The students not in 

school/with attendance problems/etc. would receive fewer meals and would also have lower test 

scores.  Or, maybe the ones that don’t take the meals don’t need them - this would imply that 

students who need meals (to improve test scores) are already getting 5 meals/week.  This would 

explain lower scores for students eating 5 free meals per week.   

Finally, there are numerous factors of lunch that are not (or cannot be) measured in this 

analysis that may have large impacts on what food and how much a child eats.  These may 

include the presentation of the food (buffet vs. lunch line vs. “stations”); the amount of time for 

lunch; distractions (TV’s, recess, homework); and table orientation (eight person rounds vs. 

rows).  While these factors may have significant impacts on a child’s consumption of a free 

lunch, they are too detailed for an analysis of this type.  However, nutritionist, psychologists, 

food providers, school schedulers, and even school building designers would have reason to do 

further research on these topics. 

Conclusions and Policy Perspectives 

 Given the size of NSLP’s budget and the number of citizens it impacts every day, it is a 

disservice to all stakeholders that the USDA does not collect more detailed data on its use.  .  

While there are already some evaluation efforts in place as a result of plaguing improper 

payment amounts (Payment Accuracy 2012), there is no massive effort to determine if the 

program is meeting is broad outcomes.  A first step to evaluating these outcomes is to collect 
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information on how many meals a student receives during a school year and what composes 

these meals.  Because many schools already have an electronic payment system (either swipe 

card or PIN) for students to claim free/reduced lunch status for their meals, there are two 

information connections that can be made (School Nutrition Association 2009).  The first is tying 

the student’s meal to the types of food and their nutritional content.   The second step of using 

lunch-use data would be tying it to individual school records.  Because information such as 

height, weight, absences, test scores, and health information falls outside the realm of the 

USDA’s provision of food, such information could only be collected with special, explicit 

permission from parents – just like Department of Education collected data for the ECLS-K.  

However, if the electronic purchase and tracking system were in place, tying the number of 

lunches consumed (over and entire year) to a student’s records would be a matter of parental 

signature rather than surveying the parents every week or other intrusive measures.   

Additional benefits of electronic payment methods and data collection include lower 

participation costs for students.  When cash exchanges hands in the lunch room for full price 

lunches, children on free or reduced price lunch have less incentive to participate out of fear of 

being labeled as “poor.”.  According to a report by the USDA’s Economic Research Service 

(USDA 2008), electronic payment systems have the additional benefit of increasing school lunch 

participating particularly among free and reduced-price eligible students.  This increased 

participating is likely because when all students, regardless of free, reduced, or full price lunch 

status, use an ID card or PIN number, there is no visual way to tell what a child paid for the 

meal.  Having data on how many meals are consumed and by who will allow the USDA to better 

understand the impact that the NSLP has on students and, accordingly, retool programmatic 

outputs as to affect program outcomes. 
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Future Research Recommendations 

 With more robust NSLP usage data, OLS, first differences, and regression discontinuity 

research design methods should shed light on the academic (and other) impacts of receiving free 

or reduced-price meals.  Secondly, this information should be complemented by smaller-scale 

observational research on the habits of school lunch consumption.  There are numerous variables 

that cannot easily be captured in a large dataset, but through robust observational studies may 

suggest possible improvements in the impact of lunch.  Possible areas include tray usage, layout 

of food options, layout and types of tables, duration for lunch, and proximity of lunch to recess 

and classes (see Just & Wansink 2009).  Thirdly, the use of the ECLS-K private-use dataset 

which contains state and school district level variables could provide useful controls for lunch-

specific and many other variables. 

Fourthly, an underlying assumption of looking at the academic impact of participating in 

NSLP is that an additional meal has an effect on hunger, nutrition, or physical development and 

these intermediary factors in turn lead to improved learning or test scores.  Therefore, even with 

control for the mediating impacts of lunch participation, it is difficult to directly assess one 

meal’s impact on test scores.  Rather, future researchers may want to diagram the structure of 

these relationships and use it as a model for assessing the NSLP’s impact.  See Figure 5 for an 

example.  In this case, participating in the NSLP may reduce a child’s food security, which in 

turn leads to improved nutrition, which improves cognitive conditions for learning.  Because 

there are numerous outside factors along in this sequence, it is probably not theoretically sound 

to use NSLP meals as an independent variable of interest in a regression for test scores, even if 

this is a desired outcome for the program. 
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Figure 5. NSLP Causation Model 

 

 

 Fifthly, this analysis focused on the cognitive benefits of NSLP participation.  Because, 

the statutory goals of the NSLP include overall child wellbeing, future researchers should 

consider and build on current work that looks at how receiving an NSLP meal affects non-

cognitive development in young children. 

Finally, future researchers should think, model, and analyze the possibility that the 

benefits of the NSLP are may not be localized at the student level but rather at the parental or 

familial levels.  Or, both the student and the parents benefit.  Because parents are likely to 

sacrifice food for their children, students that would go hungry if the NSLP were to not exist, 

may receive a meal anyway.  It will be important for future research to understand how children 

who would not receive if it were not for the NSLP are affected by a free or reduced price meal.  

This is important because if a child will receive a meal regardless of NSLP participation, then it 

is impossible to determine the program’s impact. In order to get at this concept, future surveys on 

NSLP could include specific questions about the transferability of food in the household and if 

NSLP allows the parent to eat an additional (or more nutritious) meal.  However, if parents defer 

one of their own meals in order to provide a child with one, then it is possible that the benefits of 

the NSLP are received at the parental – not the child – level.    
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Appendix A 

 

 



Table A1. Kindergarten Test Scores, Model 1: Simple OLS

Female 0.547 -1.155 ** - - - - - - - -

(0.626) (0.552) - - - - - - - -

Black -1.346 -1.689 ** -1.317 -0.75 -1.187 -2.299 *

(0.890) (0.852) (1.386) (1.206) (1.186) (1.213)

Hispaic 0.152 -1.041 0.07 -1.204 0.31 -0.616

(0.801) (0.725) (1.146) (1.006) (1.134) (1.044)

Asian 3.972 *** 3.74 ** 3.911 * 2.973 4.383 ** 4.722 *

(1.510) (1.652) (2.151) (2.130) (2.226) (2.599)

Other Race -3.317 *** -2.257 ** -3.183 ** -1.565 -3.582 ** -2.984 **

(1.105) (1.032) (1.583) (1.465) (1.567) (1.447)

Mom HS Deg. 1.465 ** 2.427 *** 1.735 2.464 *** 1.374 2.49 **

(0.725) (0.679) (1.071) (0.937) (1.000) (1.015)

3.064 *** 3.05 *** 4.146 *** 3.853 *** 2.019 * 2.366 **

(0.896) (0.837) (1.373) (1.242) (1.207) (1.126)

4.039 ** 4.064 ** 3.755 4.348 4.653 * 4.333 *

(1.770) (1.934) (2.823) (2.715) (2.390) (2.584)

Dad HS Deg. -0.202 0.374 -0.172 -0.109 -0.184 0.793

(0.698) (0.666) (1.022) (0.951) (0.968) (0.949)

1.694 * 2.941 *** 0.273 2.061 * 3.305 ** 3.833 ***

(0.967) (0.842) (1.433) (1.132) (1.289) (1.254)

2.361 0.444 2.574 -2.454 1.971 4.302 *

(1.476) (1.873) (2.477) (2.511) (1.751) (2.263)

0.0935 ** 0.0046 0.102 -0.0191 0.0822 0.018

(0.043) (0.045) (0.069) (0.061) (0.055) (0.065)

-0.0846 0.309 -0.386 0.106 0.037 0.373

(0.683) (0.590) (0.983) (0.857) (0.982) (0.828)

-6.448 *** -4.306 *** -8.903 *** -7.418 *** -5.302 * -2.836 *

(2.052) (1.412) (1.766) (2.735) (2.998) (1.626)

Age k 0.229 *** 0.452 *** 0.264 *** 0.446 *** 0.179 ** 0.469 ***

(0.063) (0.064) (0.099) (0.094) (0.086) (0.085)

-0.348 -0.402 * -0.304 -0.424 -0.341 -0.402

(0.240) (0.210) (0.348) (0.292) (0.347) (0.315)

HH Income k 0.143 *** 0.166 *** 0.107 * 0.121 ** 0.186 *** 0.22 ***

(0.041) (0.039) (0.061) (0.054) (0.058) (0.057)

Constant 29.85 *** 13.3 ** 30.6 *** 17.66 ** 31.77 *** 8.806

(5.653) (5.292) (8.618) (8.235) (7.649) (6.912)

Observations 831 1,040 416 524 415 516

R-squared 0.103 0.163 0.105 0.149 0.115 0.186

Standard errors in parentheses

*** p<.01, ** p<.05, *p <.1

All Students Girls Boys

Read Math Read Math Read Math

Mom College Deg or 

Higher

Mom Vo-tech/Some Coll

Household Size k

NSLP Participation k

Center-based Preschool

Mom Age @ birth of 1st 

kid

Dad College Deg. or 

Higher

Dad Vo-Tech/Some Coll.



Table A2. 1st Grade Test Scores, Model 1: Simple OLS

Female 1.341 * -1.152 * - - - - - - - -

(0.757) (0.662) - - - - - - - -

Black -2.809 * -4.636 *** -4.625 ** -5.709 *** -0.921 -3.534 **

(1.436) (1.310) (2.060) (2.012) (1.815) (1.449)

Hispaic 0.517 0.258 1.439 0.36 -0.5 0.192

(0.933) (0.836) (1.220) (1.160) (1.368) (1.181)

Asian 0.238 -0.63 -0.216 -0.308 1.537 -2.124

(1.599) (1.732) (2.133) (2.273) (2.370) (2.498)

Other Race -2.232 * -1.62 -3.378 ** -1.861 -1.256 -1.406

(1.213) (1.101) (1.574) (1.370) (1.693) (1.748)

Mom HS Deg. 2.79 *** 2.716 *** 3.307 *** 2.539 ** 2.077 2.993 **

(0.948) (0.833) (1.246) (1.111) (1.409) (1.251)

5.04 *** 4.558 *** 5.879 *** 4.536 *** 4.371 *** 4.965 ***

(1.209) (1.160) (1.735) (1.719) (1.602) (1.476)

3.275 ** 4.018 ** 4.037 ** 5.352 ** 1.026 2.537

(1.443) (1.559) (2.007) (2.194) (2.122) (2.056)

Dad HS Deg. -1.062 -1.483 * 0.837 -0.614 -2.753 * -2.41 **

(0.972) (0.877) (1.228) (1.188) (1.442) (1.217)

1.578 1.823 2.675 2.361 0.874 1.312

(1.328) (1.130) (1.899) (1.708) (1.712) (1.381)

1.558 1.602 3.59 * -0.126 -0.213 3.716 *

(1.392) (1.811) (2.129) (2.873) (1.832) (1.976)

0.104 * 0.037 0.0446 -0.0122 0.153 ** 0.0859

(0.053) (0.052) (0.074) (0.072) (0.072) (0.071)

-0.596 -0.324 -1.071 -1.233 -0.0772 0.679

(0.752) (0.665) (1.009) (0.954) (1.088) (0.916)

3.418 0.409 7.745 *** 2.394 -0.625 -1.061

(2.495) (2.282) (2.889) (4.036) (1.853) (2.261)

Age 1 0.0474 0.199 ** 0.0615 0.18 0.0283 0.219 **

(0.103) (0.097) (0.146) (0.150) (0.126) (0.106)

-0.908 ** -0.503 -1.158 ** -1.134 ** -0.842 0.139

(0.448) (0.425) (0.573) (0.556) (0.629) (0.616)

HH Income 1 0.206 *** 0.151 *** 0.17 *** 0.167 *** 0.241 *** 0.116 *

(0.048) (0.045) (0.055) (0.060) (0.079) (0.067)

Constant 33.75 *** 26.3 *** 32.38 ** 29.5 ** 37.8 *** 21.57 **

(10.140) (9.597) (14.200) (14.950) (11.890) (9.996)

Observations 1,052 1,132 535 574 517 558

R-squared 0.108 0.117 0.153 0.135 0.099 0.115

Standard errors in parentheses

*** p<.01, ** p<.05, *p <.1

All Students Girls Boys

Read Math Read Math Read Math

Mom College Deg or 

Higher

Mom Vo-tech/Some Coll

Household Size 1

NSLP Participation 1

Center-based Preschool

Mom Age @ birth of 1st 

kid

Dad College Deg. or 

Higher

Dad Vo-Tech/Some Coll.



Table A3. 3rd Grade Test Scores, Model 1: Simple OLS

Female 2.306 *** -1.037 - - - - - - - -

(0.749) (0.694) - - - - - - - -

Black -2.444 * -4.037 *** -3.566 ** -6.446 *** -1.197 -1.834

(1.336) (1.147) (1.409) (1.335) (2.138) (1.727)

Hispaic -1.802 ** -0.731 -1.496 -1.849 -2.456 * 0.123

(0.884) (0.880) (1.196) (1.278) (1.290) (1.164)

Asian 1.036 2.523 -2.666 -1.561 4.516 * 5.488 ***

(2.115) (2.512) (2.203) (3.687) (2.388) (1.888)

Other Race -2.408 * -0.659 -5.003 ** -3.471 ** 0.0471 2.222

(1.446) (1.411) (2.017) (1.624) (1.766) (2.126)

Mom HS Deg. 3.385 *** 2.499 *** 2.369 ** 1.977 * 4.465 *** 3.282 ***

(0.908) (0.853) (1.199) (1.098) (1.290) (1.264)

4.1 *** 3.906 *** 4.616 *** 4.093 *** 3.692 * 3.766 **

(1.179) (1.005) (1.340) (1.238) (1.964) (1.529)

6.659 *** 4.214 ** 4.79 ** 0.75 8.286 *** 8.655 ***

(1.584) (1.982) (2.183) (2.779) (2.297) (2.402)

Dad HS Deg. 0.741 -0.0392 0.579 -1.126 0.857 1.03

(0.932) (0.804) (1.154) (1.056) (1.416) (1.156)

2.798 ** 2.002 ** 3.12 ** 2.488 ** 2.134 1.135

(1.152) (0.920) (1.278) (1.185) (1.890) (1.336)

2.423 * 0.686 2.184 -1.417 2.881 2.48

(1.377) (2.087) (1.631) (3.657) (2.089) (2.394)

0.08 0.0481 0.047 -0.0535 0.134 * 0.171 ***

(0.055) (0.048) (0.077) (0.069) (0.075) (0.060)

-0.812 -0.417 0.752 0.234 -2.272 ** -0.702

(0.770) (0.729) (1.064) (0.969) (1.042) (0.992)

7.203 ** -1.342 2.956 -4.54 18.34 *** 5.128 *

(3.389) (2.713) (2.923) (3.317) (2.425) (2.654)

Age 3 0.0718 0.0693 0.251 ** 0.112 -0.137 -0.00731

(0.095) (0.087) (0.115) (0.138) (0.128) (0.093)

-0.433 -0.367 -0.315 -0.377 -0.572 -0.331

(0.300) (0.291) (0.390) (0.418) (0.461) (0.387)

HH Income 3 0.24 *** 0.212 *** 0.266 *** 0.232 *** 0.185 *** 0.19 ***

(0.052) (0.050) (0.072) (0.073) (0.065) (0.065)

Constant 21.9 ** 34.4 *** 8.108 36.07 ** 34.51 ** 31.32 ***

(10.640) (10.200) (13.130) (15.960) (14.070) (10.650)

Observations 870 878 441 443 429 435

R-squared 0.15 0.116 0.183 0.161 0.157 0.134

Standard errors in parentheses

*** p<.01, ** p<.05, *p <.1

All Students Girls Boys

Read Math Read Math Read Math

Mom College Deg or 

Higher

Mom Vo-tech/Some Coll

Household Size 3

NSLP Participation 3

Center-based Preschool

Mom Age @ birth of 1st 

kid

Dad College Deg. or 

Higher

Dad Vo-Tech/Some Coll.



Table A4. 5th Grade Test Scores, Model 1: Simple OLS

Female 1.365 -1.091 - - - - - - - -

(1.011) (0.867) - - - - - - - -

Black -2.825 * -3.719 ** -0.844 -3.163 -5.8 ** -4.291 ***

(1.547) (1.596) (1.773) (2.331) (2.414) (1.631)

Hispaic -1.205 -0.308 -0.389 1.129 -1.699 -1.036

(1.419) (1.049) (1.192) (1.291) (2.468) (1.540)

Asian 2.603 3.642 3.58 3.86 0.0518 4.366 **

(2.006) (2.951) (2.280) (3.958) (2.518) (1.797)

Other Race 1.046 -0.53 1.901 1.049 1.466 -2.717

(2.229) (2.908) (2.790) (3.823) (3.354) (1.901)

Mom HS Deg. 3.076 ** 2.902 ** 3.348 ** 3.506 ** 2.591 2.649 *

(1.479) (1.249) (1.564) (1.651) (2.133) (1.439)

5.056 *** 6.193 *** 6.193 *** 7.274 *** 3.189 * 4.722 ***

(1.302) (1.308) (1.586) (1.799) (1.653) (1.667)

7.03 *** 5.29 ** 10.65 *** 6.042 * 3.879 * 4.943

(1.898) (2.620) (2.476) (3.584) (2.277) (3.446)

Dad HS Deg. 0.549 -0.69 0.682 -1.695 0.508 0.745

(1.563) (1.184) (1.417) (1.547) (2.475) (1.464)

2.597 2.374 3.253 ** 3.527 2.329 1.6

(1.594) (1.490) (1.535) (2.177) (2.361) (1.728)

3.161 * 3.736 * 1.93 3.462 4.897 * 3.995

(1.695) (1.966) (1.698) (2.594) (2.937) (2.447)

0.11 0.0871 -0.017 -0.103 0.197 * 0.229 ***

(0.075) (0.070) (0.080) (0.090) (0.107) (0.077)

-0.832 -1.278 -2.73 *** -2.285 * 1.347 -0.186

(1.130) (0.909) (1.049) (1.233) (1.989) (1.237)

1.561 -2.265 ** -3.267 -4.63 ** 7.572 * 0.722

(4.616) (1.123) (5.614) (1.936) (4.400) (1.497)

Age 5 0.0904 0.119 0.0759 0.162 0.124 0.0907

(0.090) (0.095) (0.099) (0.128) (0.145) (0.120)

-0.701 * -0.624 * 0.167 0.0745 -1.666 *** -1.249 ***

(0.410) (0.378) (0.456) (0.507) (0.542) (0.415)

HH Income 5 0.157 *** 0.169 *** 0.073 0.0983 0.207 *** 0.185 ***

(0.058) (0.057) (0.060) (0.076) (0.076) (0.065)

Constant 25.82 * 28.27 ** 35.26 ** 27.3 16.77 27.64 *

(13.480) (12.930) (15.060) (17.910) (20.790) (15.970)

Observations 835 836 449 449 386 387

R-squared 0.153 0.159 0.187 0.187 0.186 0.2

Standard errors in parentheses

*** p<.01, ** p<.05, *p <.1

All Students Girls Boys

Read Math Read Math Read Math

Mom College Deg or 

Higher

Mom Vo-tech/Some Coll

Household Size 5

NSLP Participation 5

Center-based Preschool

Mom Age @ birth of 1st 

kid

Dad College Deg. or 

Higher

Dad Vo-Tech/Some Coll.



Table A5. 8th Grade Test Scores, Model 1: Simple OLS

Female 3.04 *** -0.323 - - - - - - - -

(0.804) (0.879) - - - - - - - -

Black -8.402 *** -5.905 *** -8.617 *** -6.976 *** -7.844 *** -4.479 **

(1.233) (1.466) (1.813) (2.114) (1.601) (1.997)

Hispaic -2.33 ** -0.163 -2.361 * 0.385 -1.044 -0.299

(1.086) (1.094) (1.363) (1.390) (1.536) (1.610)

Asian 7.493 ** 12.57 *** 7.605 * 13.56 ** 5.189 8.919 ***

(3.145) (4.641) (3.880) (5.663) (3.510) (3.152)

Other Race -4.377 ** -2.903 -3.367 -1.34 -5.123 ** -5.395 *

(1.810) (1.808) (2.289) (2.346) (2.308) (2.883)

Mom HS Deg. 2.429 ** 2.298 * 4.812 *** 4.769 *** -0.0588 -0.275

(1.115) (1.191) (1.520) (1.539) (1.324) (1.638)

5.303 *** 4.719 *** 7.809 *** 6.706 *** 1.962 1.993

(1.220) (1.297) (1.560) (1.690) (1.769) (1.838)

3.588 * 6.1 *** 4.898 * 8.434 *** 2.367 3.243

(1.852) (2.214) (2.503) (2.798) (2.633) (3.248)

Dad HS Deg. 2.118 ** 0.176 0.61 -0.569 4.262 *** 2.471

(1.027) (1.128) (1.401) (1.382) (1.453) (1.638)

4.222 *** 2.194 2.428 2.072 6.17 *** 3.543

(1.300) (1.409) (1.712) (1.599) (1.887) (2.199)

0.368 6.106 ** -3.068 3.792 11.12 *** 14.07 ***

(2.216) (2.640) (2.180) (2.920) (3.743) (4.668)

0.0678 0.0945 0.00537 0.104 0.14 0.085

(0.055) (0.068) (0.067) (0.073) (0.085) (0.108)

-0.0299 -0.428 -1.154 -1.541 1.377 0.377

(1.084) (1.059) (1.515) (1.386) (1.300) (1.448)

-1.81 0.0697 -7.76 *** 1.805 5.287 *** -2.925

(3.257) (2.483) (2.147) (1.837) (1.725) (4.733)

Age 8 0.135 0.25 ** 0.204 ** 0.32 ** -0.0424 0.111

(0.087) (0.116) (0.103) (0.156) (0.137) (0.167)

-0.0436 0.0778 0.181 0.0726 -0.278 0.373

(0.358) (0.359) (0.411) (0.474) (0.478) (0.468)

HH Income 8 0.151 *** 0.185 *** 0.0679 0.0818 0.248 *** 0.302 ***

(0.049) (0.052) (0.061) (0.065) (0.067) (0.077)

Constant 15.41 -6.675 15.57 -18.87 34.12 15.8

(15.660) (20.660) (18.790) (28.020) (23.250) (28.820)

Observations 554 561 301 302 253 259

R-squared 0.293 0.212 0.337 0.302 0.278 0.19

Standard errors in parentheses

*** p<.01, ** p<.05, *p <.1

All Students Girls Boys

Read Math Read Math Read Math

Mom College Deg or 

Higher

Mom Vo-tech/Some Coll

Household Size 8

NSLP Participation 8

Center-based Preschool

Mom Age @ birth of 1st 

kid

Dad College Deg. or 

Higher

Dad Vo-Tech/Some Coll.



Table A6. Kindergarten Test Scores, Model 2: Simple OLS

Female 0.358 -1.385 ** - - - - - - - -

(0.624) (0.543) - - - - - - - -

Black -1.875 ** -2.13 ** -2.168 -1.312 -1.623 -2.743 **

(0.948) (0.946) (1.454) (1.357) (1.257) (1.300)

Hispaic -0.597 -1.537 * -2.118 -2.545 * 0.481 -0.468

(0.935) (0.868) (1.396) (1.328) (1.215) (1.141)

Asian 3.313 ** 3.455 ** 2.726 2.384 4.256 * 4.998 *

(1.588) (1.687) (2.199) (2.326) (2.465) (2.769)

Other Race -2.597 ** -1.911 * -1.991 -0.863 -3.217 * -3.068 *

(1.172) (1.095) (1.571) (1.482) (1.711) (1.585)

Mom HS Deg. 1.503 ** 2.493 *** 1.692 2.478 *** 1.413 2.779 ***

(0.729) (0.673) (1.092) (0.941) (0.987) (0.974)

3.011 *** 2.966 *** 4.123 *** 3.885 *** 1.929 2.163 *

(0.893) (0.835) (1.365) (1.231) (1.192) (1.109)

4.054 ** 4.081 ** 4.275 4.773 * 4.761 ** 4

(1.725) (1.905) (2.603) (2.583) (2.265) (2.467)

Dad HS Deg. -0.329 0.25 -0.0486 -0.0505 -0.745 0.216

(0.704) (0.668) (1.011) (0.956) (0.975) (0.953)

1.233 2.622 *** -0.316 1.785 2.525 * 3.254 **

(0.978) (0.862) (1.429) (1.165) (1.304) (1.287)

1.99 0.174 1.611 -2.899 1.467 3.639

(1.468) (1.849) (2.467) (2.500) (1.824) (2.251)

0.0744 * -0.00951 0.0752 -0.0345 0.0575 -0.0139

(0.043) (0.045) (0.065) (0.060) (0.055) (0.062)

0.133 0.567 0.0885 0.298 -0.0472 0.709

(0.687) (0.611) (1.002) (0.898) (0.970) (0.841)

-6.825 *** -4.557 *** -7.737 *** -6.121 * -5.968 -3.469

(2.625) (1.733) (2.735) (3.152) (3.803) (2.530)

Age k 0.22 *** 0.438 *** 0.276 *** 0.456 *** 0.14 0.415 ***

(0.064) (0.064) (0.097) (0.094) (0.086) (0.083)

-0.27 -0.338 -0.196 -0.359 -0.223 -0.266

(0.243) (0.209) (0.349) (0.290) (0.367) (0.314)

HH Income k 0.113 *** 0.143 *** 0.0897 0.121 ** 0.139 ** 0.173 ***

(0.043) (0.040) (0.060) (0.056) (0.062) (0.056)

-1.226 * -0.872 -0.648 -0.0945 -1.914 ** -1.757 **

(0.667) (0.604) (0.980) (0.879) (0.939) (0.834)

-2.23 -2.315 -0.689 -0.89 -4.535 * -3.963 *

(1.550) (1.414) (1.526) (1.589) (2.440) (2.182)

-1.106 -1.084 * -2.816 *** -1.361 * 0.334 -1.161

(0.694) (0.575) (0.948) (0.812) (1.005) (0.808)

-0.0883 0.417 -0.154 -0.285 0.197 1.1

(0.685) (0.589) (0.899) (0.804) (0.930) (0.852)

-2.536 * -1.498 -4.534 * -1.759 -1.445 -1.495

(1.380) (1.472) (2.361) (2.591) (1.757) (1.562)

Urban k 0.956 0.769 2.672 ** 1.578 -0.695 0.26

(0.813) (0.692) (1.075) (0.994) (1.133) (0.960)

Rural  k -0.846 -0.83 0.25 0.106 -1.748 -1.364

(0.929) (0.935) (1.313) (1.288) (1.252) (1.330)

West k -0.866 -1.34 * 0.7 0.142 -2.023 -2.928 ***

(0.870) (0.714) (1.149) (1.039) (1.311) (0.959)

Northwest  k -1.394 -2.003 * -3.333 ** -2.514 * 0.593 -0.923

(1.077) (1.027) (1.565) (1.323) (1.463) (1.537)

All Students Girls Boys

Read Math Read Math Read Math

Mom College Deg or 

Higher

Mom Vo-tech/Some Coll

Underweight BMI k

Overweight BMI k

School Breakfast k

Food Stamp ≥12 mos k

Food Stamp <12 mos k

Household Size k

NSLP Participation k

Center-based Preschool

Mom Age @ birth of 1st 

kid

Dad College Deg. or 

Higher

Dad Vo-Tech/Some Coll.



Midwest  k -0.537 0.0019 -1.963 -1.45 0.712 1.639

(0.936) (0.900) (1.308) (1.254) (1.348) (1.201)

Constant 33.83 *** 16.92 *** 31.27 *** 16.98 ** 38.88 *** 17.03 **

(5.995) (5.455) (8.545) (8.376) (8.330) (7.246)

Observations 830 1,039 415 523 415 516

R-squared 0.123 0.179 0.162 0.165 0.144 0.23

Standard errors in parentheses

*** p<.01, ** p<.05, *p <.1



Table A7. 1st Grade Test Scores, Model 2: Simple OLS

Female 1.311 * -1.088 * - - - - - - - -

(0.736) (0.655) - - - - - - - -

Black -2.867 * -5.083 *** -3.996 ** -5.519 *** -1.633 -4.383 ***

(1.465) (1.318) (1.992) (1.941) (1.825) (1.474)

Hispaic 0.0383 0.387 0.709 0.478 -1.041 0.259

(1.067) (0.963) (1.333) (1.354) (1.564) (1.339)

Asian -0.427 -0.662 -0.195 -0.438 0.188 -1.609

(1.680) (1.793) (2.221) (2.308) (2.316) (2.471)

Other Race -2.155 * -1.778 -3.661 ** -2.276 -0.842 -1.555

(1.262) (1.177) (1.547) (1.388) (1.855) (1.952)

Mom HS Deg. 2.733 *** 2.744 *** 3.057 ** 2.538 ** 1.781 2.821 **

(0.934) (0.834) (1.190) (1.084) (1.446) (1.273)

4.809 *** 4.366 *** 5.678 *** 4.357 *** 4.04 ** 4.8 ***

(1.176) (1.126) (1.624) (1.612) (1.588) (1.472)

2.557 * 3.451 ** 3.106 4.609 ** 0.217 1.84

(1.501) (1.590) (2.033) (2.285) (2.400) (2.097)

Dad HS Deg. -0.69 -1.528 * 1.103 -0.874 -2.206 -2.238 *

(0.960) (0.886) (1.223) (1.204) (1.360) (1.205)

1.903 1.839 2.863 2.323 1.229 1.141

(1.338) (1.169) (1.873) (1.745) (1.693) (1.411)

1.707 1.755 3.898 * 0.146 -0.163 4.075 ***

(1.446) (1.773) (2.093) (2.773) (1.878) (1.539)

0.106 ** 0.0446 0.0336 0.00141 0.15 ** 0.07

(0.054) (0.053) (0.075) (0.074) (0.070) (0.071)

-0.35 -0.243 -0.69 -0.967 0.127 0.531

(0.754) (0.672) (1.036) (0.996) (1.085) (0.927)

3.938 0.127 9.008 *** 2.287 -0.0734 -1.317

(2.533) (2.186) (2.994) (4.086) (2.271) (2.239)

Age 1 0.0806 0.189 ** 0.0668 0.176 0.0299 0.172

(0.103) (0.095) (0.142) (0.148) (0.130) (0.108)

-0.965 ** -0.584 -1.099 * -1.149 ** -0.955 0.226

(0.447) (0.424) (0.587) (0.564) (0.629) (0.624)

HH Income 1 0.216 *** 0.17 *** 0.158 *** 0.177 *** 0.272 *** 0.132 *

(0.053) (0.047) (0.059) (0.060) (0.089) (0.072)

1.339 0.138 -0.336 -0.553 2.633 * 0.619

(1.077) (1.030) (1.354) (1.534) (1.477) (1.253)

1.04 2.422 *** 0.099 2.122 * 2.093 2.621 **

(1.141) (0.921) (1.452) (1.278) (1.733) (1.316)

-1.66 ** -0.907 -2.421 ** -1.557 * -0.93 -0.106

(0.823) (0.705) (1.109) (0.928) (1.135) (0.968)

0.496 0.897 0.225 0.755 1.253 1.596 *

(0.746) (0.674) (0.989) (0.965) (1.033) (0.960)

-0.603 -1.348 -2.282 -0.581 2.282 -0.7

(1.470) (1.384) (1.843) (1.668) (2.339) (2.120)

Urban 1 0.533 -0.233 0.222 -0.87 0.831 0.665

(0.911) (0.806) (1.115) (1.067) (1.366) (1.159)

Rural  1 0.394 -0.613 1.689 -0.0308 -1.253 -1.164

(1.114) (0.968) (1.538) (1.445) (1.451) (1.281)

West 1 1.398 -0.783 1.543 0.135 0.717 -2.23 *

(1.038) (0.863) (1.149) (1.047) (1.588) (1.339)

Northwest  1 1.169 -1.181 -0.105 -0.466 1.62 -2.503 *

(1.126) (1.037) (1.406) (1.537) (1.726) (1.401)

All Students Girls Boys

Read Math Read Math Read Math

Mom College Deg or 

Higher

Mom Vo-tech/Some Coll

Underweight BMI 1

Overweight BMI 1

School Breakfast 1

Food Stamp ≥12 mos 1

Food Stamp <12 mos 1

Household Size 1

NSLP Participation 1

Center-based Preschool

Mom Age @ birth of 1st 

kid

Dad College Deg. or 

Higher

Dad Vo-Tech/Some Coll.



Midwest  1 0.259 0.563 -0.36 0.399 1.03 0.856

(1.105) (1.108) (1.664) (1.743) (1.350) (1.272)

Constant 29.89 *** 27.65 *** 31.46 ** 30.19 ** 35.95 *** 25.67 **

(10.200) (9.421) (13.940) (14.850) (12.760) (10.420)

Observations 1,039 1,117 530 568 509 549

R-squared 0.121 0.128 0.176 0.15 0.117 0.136

Standard errors in parentheses

*** p<.01, ** p<.05, *p <.1



Table A8. 3rd Grade Test Scores, Model 2: Simple OLS

Female 2.27 *** -1.096 - - - - - - - -

(0.772) (0.704) - - - - - - - -

Black -2.315 -4.171 *** -3.786 ** -7.3 *** -0.677 -1.164

(1.458) (1.244) (1.616) (1.461) (2.260) (1.758)

Hispaic -1.427 -0.674 -1.668 -1.65 -1.598 0.0152

(1.094) (0.997) (1.333) (1.390) (1.713) (1.400)

Asian 1.583 2.979 -2.302 -1.762 5.486 * 5.674 **

(2.285) (2.684) (2.699) (4.067) (2.824) (2.200)

Other Race -2.508 * -0.54 -4.585 ** -2.479 * -0.431 1.957

(1.411) (1.429) (1.802) (1.460) (1.909) (2.249)

Mom HS Deg. 3.355 *** 2.438 *** 2.306 * 2.305 ** 4.829 *** 3.144 **

(0.939) (0.859) (1.301) (1.137) (1.317) (1.221)

4.073 *** 4.119 *** 4.601 *** 4.54 *** 3.49 * 3.525 **

(1.186) (1.007) (1.365) (1.262) (1.977) (1.476)

6.141 *** 3.698 * 4.82 ** 0.651 7.427 *** 8.197 ***

(1.693) (2.112) (2.110) (2.602) (2.444) (2.608)

Dad HS Deg. 0.553 -0.0955 0.0252 -1.797 * 0.981 1.423

(0.941) (0.794) (1.151) (1.064) (1.458) (1.152)

2.577 ** 1.753 * 2.359 * 1.046 2.381 1.514

(1.157) (0.936) (1.263) (1.276) (1.851) (1.371)

2.538 * 0.738 0.973 -1.719 3.03 2.614

(1.319) (2.083) (1.892) (3.804) (2.021) (2.346)

0.0704 0.0542 0.029 -0.0575 0.108 0.169 ***

(0.055) (0.048) (0.073) (0.064) (0.076) (0.060)

-0.824 -0.425 0.605 0.0151 -2.203 ** -0.424

(0.770) (0.726) (1.036) (0.940) (1.087) (0.968)

7.425 ** -1.785 3.462 -5.254 17.63 *** 4.599

(3.070) (2.524) (2.283) (3.364) (3.211) (3.161)

Age 3 0.0589 0.0757 0.259 ** 0.123 -0.157 0.0158

(0.097) (0.087) (0.117) (0.138) (0.124) (0.091)

-0.275 -0.326 -0.25 -0.402 -0.308 -0.261

(0.310) (0.297) (0.385) (0.410) (0.501) (0.400)

HH Income 3 0.22 *** 0.221 *** 0.258 *** 0.244 *** 0.162 ** 0.2 ***

(0.055) (0.051) (0.076) (0.073) (0.073) (0.069)

0.951 1.257 0.936 1.19 -0.0761 0.354

(1.009) (1.060) (1.285) (1.253) (1.421) (1.604)

-1.012 0.146 -1.016 -0.0682 -1.166 -0.143

(1.183) (1.009) (1.374) (1.419) (1.901) (1.305)

-0.475 -0.987 0.584 0.0592 -1.575 -1.946 *

(0.786) (0.737) (0.971) (0.933) (1.097) (1.005)

1.131 1.033 0.794 0.386 1.613 1.402

(0.740) (0.695) (0.957) (0.879) (1.068) (0.974)

-0.537 -1.092 1.629 2.2 -0.55 -3.126 **

(1.900) (1.991) (2.497) (3.627) (2.831) (1.543)

Child's Food Insecurity 3 -0.31 ** 0.0537 -0.38 * 0.067 -0.235 0.0524

(0.143) (0.146) (0.207) (0.211) (0.199) (0.177)

Urban 3 -1.338 -1.281 -1.613 -1.705 -0.852 -0.998

(0.894) (0.870) (1.089) (1.153) (1.371) (1.181)

Rural  3 -1.351 -2.001 ** -3.086 ** -3.699 *** 0.27 -0.651

(1.093) (0.914) (1.449) (1.187) (1.529) (1.212)

West 3 -1.154 -1.447 -0.925 -2.819 ** -1.654 -0.0331

(1.077) (1.047) (1.301) (1.248) (1.583) (1.522)

All Students Girls Boys

Read Math Read Math Read Math

Mom College Deg or 

Higher

Mom Vo-tech/Some Coll

Underweight BMI 3

Overweight BMI 3

School Breakfast 3

Food Stamp ≥12 mos 3

Food Stamp <12 mos 3

Household Size 3

NSLP Participation 3

Center-based Preschool

Mom Age @ birth of 1st 

kid

Dad College Deg. or 

Higher

Dad Vo-Tech/Some Coll.



Northwest  3 -0.955 -1.701 1.711 -1.417 -2.757 -1.118

(1.546) (1.175) (1.723) (1.688) (2.108) (1.500)

Midwest  3 0.103 -0.416 0.000265 -1.024 -0.0248 0.476

(0.980) (0.910) (1.191) (1.214) (1.450) (1.264)

Constant 24.48 ** 35.08 *** 9.123 38.26 ** 38.35 *** 29.36 ***

(10.840) (10.100) (13.250) (16.110) (13.940) (10.240)

Observations 848 856 429 431 419 425

R-squared 0.164 0.131 0.21 0.195 0.18 0.162

Standard errors in parentheses

*** p<.01, ** p<.05, *p <.1



Table A9. 5th Grade Test Scores, Model 2: Simple OLS

Female 1.194 -1.013 - - - - - - - -

(0.938) (0.817) - - - - - - - -

Black -3.488 ** -2.548 -0.68 -1.654 -5.805 ** -3.123

(1.755) (1.585) (1.867) (2.116) (2.490) (1.911)

Hispaic -2.113 1.215 -0.992 2.221 -3.566 0.236

(1.988) (1.399) (1.339) (1.562) (2.708) (1.859)

Asian 1.073 4.347 2.456 3.709 -2.932 5.43 **

(2.216) (2.709) (2.280) (3.402) (3.159) (2.166)

Other Race 0.234 -2.407 1.256 -1.369 -1.647 -3.421

(1.780) (1.936) (1.996) (2.558) (2.659) (2.113)

Mom HS Deg. 2.611 * 2.453 ** 2.897 ** 3.049 ** 1.391 2.127

(1.349) (1.115) (1.152) (1.291) (1.779) (1.459)

4.358 *** 4.915 *** 4.95 *** 5.649 *** 2.931 * 3.906 **

(1.253) (1.166) (1.198) (1.448) (1.706) (1.641)

5.191 *** 2.783 9.202 *** 3.013 2.463 3.093

(1.715) (2.396) (2.037) (3.130) (2.725) (3.376)

Dad HS Deg. 0.628 -0.207 0.649 -0.881 1.124 1.078

(1.407) (1.073) (1.108) (1.257) (1.969) (1.395)

3.709 ** 2.639 ** 3.392 ** 2.829 4.351 ** 2.922 *

(1.456) (1.291) (1.405) (1.873) (2.083) (1.664)

3.114 * 4.392 ** 1.504 3.705 3.903 5.046 *

(1.682) (2.025) (1.648) (2.648) (3.048) (2.578)

0.103 0.112 * -0.0279 -0.0777 0.105 0.216 ***

(0.074) (0.067) (0.077) (0.079) (0.075) (0.079)

-0.542 -1.223 -2.522 *** -2.41 ** 1.649 0.0117

(1.115) (0.863) (0.930) (1.128) (1.785) (1.239)

5.63 -0.405 1.092 -4.929 ** 7.247 2.582

(4.977) (1.289) (7.800) (1.971) (5.257) (1.850)

Age 5 0.164 * 0.145 0.149 0.231 * 0.232 * 0.0718

(0.091) (0.092) (0.098) (0.123) (0.130) (0.123)

-0.417 -0.0414 0.492 0.918 ** -1.278 ** -0.841 **

(0.388) (0.349) (0.417) (0.461) (0.535) (0.417)

HH Income 5 0.0578 -0.000236 -0.032 -0.118 0.0997 0.0812

(0.058) (0.059) (0.074) (0.081) (0.084) (0.073)

-1.569 -1.871 * -0.0149 0.0902 -2.749 -2.908 **

(1.281) (1.136) (1.379) (1.545) (1.788) (1.396)

-0.468 -3 ** -1.794 -4.154 ** 0.493 -2.215

(1.274) (1.256) (1.555) (1.743) (1.654) (1.702)

-3.282 *** -3.367 *** -1.822 * -2.763 ** -4.317 *** -2.916 **

(0.927) (0.918) (1.035) (1.230) (1.444) (1.274)

-0.899 1.262 -0.588 1.408 -1.33 0.896

(0.903) (0.846) (0.874) (1.117) (1.465) (1.160)

-6.423 * -4.776 -5.322 -4.197 -7.145 ** -6.492

(3.521) (2.985) (3.740) (3.417) (3.620) (4.580)

Child's Food Insecurity 5 -0.386 ** -0.312 * -0.553 *** -0.382 * 0.0621 -0.131

(0.194) (0.175) (0.194) (0.215) (0.194) (0.187)

Urban 5 1.739 0.434 0.983 0.618 1.842 -0.151

(1.263) (1.126) (1.081) (1.410) (1.712) (1.471)

Rural  5 0.000631 2.364 ** 1.562 3.134 ** -0.866 1.904

(1.244) (1.179) (1.204) (1.442) (1.633) (1.607)

West 5 0.472 -2.146 * -0.762 -2.414 3.571 * -0.744

(1.416) (1.213) (1.214) (1.475) (1.913) (1.578)

All Students Girls Boys

Read Math Read Math Read Math

Mom College Deg or 

Higher

Mom Vo-tech/Some Coll

Underweight BMI 5

Overweight BMI 5

School Breakfast 5

Food Stamp ≥12 mos 5

Food Stamp <12 mos 5

Household Size 5

NSLP Participation 5

Center-based Preschool

Mom Age @ birth of 1st 

kid

Dad College Deg. or 

Higher

Dad Vo-Tech/Some Coll.



Northwest  5 0.2 -0.553 0.114 0.294 0.723 -1.765

(1.478) (1.344) (1.631) (1.773) (2.490) (1.855)

Midwest  5 -1.044 -0.438 -1.352 -0.865 0.3 0.259

(1.375) (1.102) (1.373) (1.377) (2.156) (1.628)

Constant 16.19 25.08 ** 25.12 20.1 8.537 30.42 *

(13.120) (12.230) (15.740) (17.110) (17.910) (15.860)

Observations 795 796 428 428 367 368

R-squared 0.191 0.21 0.223 0.241 0.278 0.253

Standard errors in parentheses

*** p<.01, ** p<.05, *p <.1



Table A10. 8th Grade Test Scores, Model 2: Simple OLS

Female 3.947 *** -0.217 - - - - - - - -

(0.838) (0.876) - - - - - - - -

Black -9.258 *** -8.287 *** -9.499 *** -9.157 *** -6.929 *** -5.085 **

(1.542) (1.510) (1.753) (1.457) (2.034) (2.229)

Hispaic -0.901 -0.049 -0.214 1.028 1.71 0.987

(1.396) (1.355) (1.487) (1.669) (2.193) (2.171)

Asian 8.089 *** 11.8 ** 8.869 ** 11.89 ** 10 ** 14.24 ***

(3.088) (4.702) (3.884) (5.431) (4.333) (4.630)

Other Race -2.003 0.667 0.407 2.925 -4.282 -2.42

(2.104) (1.822) (2.051) (2.208) (3.077) (3.745)

Mom HS Deg. 2.765 ** 2.022 * 4.27 *** 3.461 *** 1.138 0.108

(1.086) (1.163) (1.264) (1.210) (1.406) (1.790)

5.134 *** 4.157 *** 7.207 *** 5.84 *** 2.254 1.155

(1.292) (1.348) (1.400) (1.538) (1.869) (2.121)

5.544 *** 6.777 *** 6.155 *** 10.5 *** 3.498 2.274

(1.735) (2.098) (1.956) (2.654) (2.137) (2.754)

Dad HS Deg. 1.417 -0.649 0.956 -0.604 3.203 ** 1.653

(1.050) (1.088) (1.345) (1.285) (1.415) (1.541)

3.467 ** 1.995 2.224 1.376 5.446 *** 4.156 *

(1.356) (1.510) (1.841) (1.587) (2.036) (2.293)

-1.229 5.428 ** -4.789 * 2.56 10.87 *** 13.43 ***

(2.764) (2.566) (2.491) (3.171) (3.412) (3.782)

0.0634 0.078 0.0379 0.131 * 0.0651 0.00652

(0.055) (0.068) (0.069) (0.069) (0.079) (0.100)

0.466 -0.0538 -0.591 -0.965 2.463 * 1.194

(1.104) (1.049) (1.265) (1.206) (1.343) (1.554)

-1.646 -0.77 -8.883 *** -1.408 9.228 *** 3.008

(4.279) (1.771) (2.837) (2.124) (1.705) (4.073)

Age 8 0.143 0.218 * 0.146 0.208 * 0.0569 0.171

(0.095) (0.117) (0.103) (0.116) (0.149) (0.191)

-0.00184 0.598 * 0.217 0.388 -0.209 1.032 **

(0.383) (0.350) (0.400) (0.451) (0.432) (0.467)

HH Income 8 0.145 ** 0.0702 0.124 * 0.0611 0.148 ** 0.0989

(0.058) (0.058) (0.066) (0.066) (0.074) (0.088)

-0.978 -0.93 -0.801 -1.326 0.761 1.005

(1.274) (1.335) (1.461) (1.307) (1.836) (2.097)

-1.472 -2.56 ** 1.229 -1.105 -3.596 ** -2.639

(1.177) (1.212) (1.350) (1.356) (1.681) (1.630)

-1.708 * -0.512 -0.442 0.274 -3.489 ** -2.611

(0.934) (1.057) (1.069) (1.090) (1.358) (1.651)

-1.135 -0.479 -3.598 *** -2.787 ** 2.301 ** 2.387

(0.843) (0.996) (1.064) (1.089) (1.138) (1.463)

-14.11 *** -3.67 ** -14.71 *** -5.409 ** - - - -

(1.718) (1.805) (1.765) (2.085) - - - -

Child's Food Insecurity 8 0.0203 -0.321 * -0.0579 -0.223 -0.083 -0.502 *

(0.150) (0.181) (0.177) (0.173) (0.205) (0.295)

Urban 8 0.501 0.00287 -0.341 -0.362 1.805 0.786

(1.069) (1.155) (1.338) (1.369) (1.483) (1.718)

Rural  8 1.435 -0.928 1.116 -0.242 2.605 ** -1.094

(1.134) (1.248) (1.401) (1.501) (1.297) (1.829)

West 8 -3.967 *** -6.109 *** -4.563 *** -5.74 *** -3.073 * -5.26 ***

(1.293) (1.237) (1.295) (1.348) (1.811) (1.930)

All Students Girls Boys

Read Math Read Math Read Math

Mom College Deg or 

Higher

Mom Vo-tech/Some Coll

Underweight BMI 8

Overweight BMI 8

School Breakfast 8

Food Stamp ≥12 mos 8

Food Stamp <12 mos 8

Household Size 8

NSLP Participation 8

Center-based Preschool

Mom Age @ birth of 1st 

kid

Dad College Deg. or 

Higher

Dad Vo-Tech/Some Coll.



Northwest  8 -0.202 -1.511 1.573 2.447 -1.217 -4.89 **

(1.702) (1.912) (2.354) (2.535) (1.812) (2.127)

Midwest  8 -1.721 -2.977 ** -1.747 -2.918 ** 0.0778 -1.493

(1.301) (1.468) (1.359) (1.217) (1.759) (2.442)

Constant 15.58 5.126 26.8 6.236 15.94 6.54

(17.890) (21.090) (19.170) (20.970) (25.310) (32.600)

Observations 476 481 259 260 217 221

R-squared 0.373 0.299 0.477 0.471 0.391 0.286

Standard errors in parentheses

*** p<.01, ** p<.05, *p <.1



Table A11. 3rd Grade Test Scores, Model 3: OLS, Low Food Security

Female 1.384 -0.714 - - - - - - - -

(1.302) (1.268) - - - - - - - -

Black -1.981 -1.589 -3.577 -3.84 -1.036 -0.505

(1.622) (1.792) (2.340) (2.421) (2.073) (2.002)

Hispaic -3.551 ** -0.929 -0.0834 2.483 -6.228 *** -3.032

(1.704) (1.539) (2.307) (1.954) (1.902) (1.873)

Asian 5.383 ** 5.976 ** 9.184 ** 11.47 *** 0.618 -1.711

(2.359) (2.832) (3.599) (3.521) (3.418) (3.189)

Other Race -5.221 *** -2.255 -1.054 -2.415 -12.74 *** -6.706 ***

(1.699) (1.930) (2.558) (2.417) (2.113) (2.256)

Mom HS Deg. 3.084 ** 3.635 ** 2.334 2.468 4.683 *** 5.779 ***

(1.361) (1.492) (2.289) (2.316) (1.548) (1.837)

2.622 3.706 ** 2.25 2.931 * 2.435 4.885 **

(1.621) (1.628) (2.109) (1.766) (2.281) (2.432)

2.5 2.836 -0.847 -0.103 4.35 5.814 *

(2.468) (3.017) (3.594) (4.299) (2.630) (2.995)

Dad HS Deg. 0.156 -0.653 3.35 1.746 -3.328 ** -2.124

(1.500) (1.544) (2.127) (1.819) (1.511) (1.987)

1.372 -0.156 4.021 * 1.934 -2.815 -3.1

(1.917) (1.563) (2.207) (1.824) (2.606) (2.163)

-1.317 -4.192 * 3.745 2.973 -4.42 * -8.932 ***

(1.934) (2.294) (3.227) (3.294) (2.390) (3.074)

-0.0133 0.0203 0.0294 -0.108 0.107 0.25

(0.110) (0.111) (0.142) (0.143) (0.154) (0.153)

-2.545 * -2.23 * 1.216 2.775 -5.981 *** -4.984 ***

(1.375) (1.324) (1.981) (1.949) (1.323) (1.401)

20.41 *** 1.19 16.22 *** 0.404 - - - -

(3.467) (3.167) (4.955) (4.377) - - - -

Age 3 0.176 0.247 * 0.343 0.276 0.0544 0.184

(0.147) (0.133) (0.230) (0.215) (0.165) (0.152)

-0.592 * -0.686 * -0.714 -1.181 ** -0.763 * -0.123

(0.342) (0.365) (0.576) (0.546) (0.399) (0.405)

HH Income 3 0.163 *** 0.119 ** 0.242 *** 0.265 *** 0.143 ** 0.0429

(0.052) (0.055) (0.078) (0.079) (0.069) (0.062)

1.036 3.091 * 2.239 2.088 -0.889 4.461 *

(1.685) (1.714) (2.442) (2.177) (2.276) (2.551)

-2.095 1.324 -0.173 -0.415 -1.703 4.22 **

(1.635) (1.647) (2.394) (2.287) (1.916) (1.893)

-0.78 -1.696 3.127 * 1.436 -2.423 * -4.477 ***

(1.294) (1.191) (1.872) (1.760) (1.416) (1.398)

0.0283 0.294 -2.033 0.138 2.07 1.372

(1.173) (1.150) (1.817) (1.610) (1.533) (1.538)

-4.87 -4.06 -1.117 1.521 -13.57 * -12.43 ***

(4.085) (4.498) (5.047) (5.880) (7.320) (2.365)

-0.476 0.171 -0.213 0.828 -0.874 * -0.275

(0.471) (0.449) (0.598) (0.639) (0.511) (0.458)

Constant 8.361 17.23 -15.78 7.112 47.7 ** 23.06

(16.730) (14.980) (26.640) (24.320) (18.500) (17.430)

Observations 281 283 145 146 136 137

R-squared 0.237 0.149 0.235 0.24 0.45 0.336

Standard errors in parentheses

*** p<.01, ** p<.05, *p <.1

All Students Girls Boys

Read Math Read Math Read Math

Mom College Deg or 

Higher

Mom Vo-tech/Some Coll

Child's Food Insecurity 3

Underweight BMI 3

Overweight BMI 3

School Breakfast 3

Food Stamp ≥12 mos 3

Food Stamp <12 mos 3

Household Size 3

NSLP Participation 3

Center-based Preschool

Mom Age @ birth of 1st 

kid

Dad College Deg. or 

Higher

Dad Vo-Tech/Some Coll.



Table A12. 5th Grade Test Scores, Model 3: OLS, Low Food Security

Female -0.425 -3.126 *** - - - - - - - -

(1.194) (1.047) - - - - - - - -

Black 0.961 0.606 2.784 -0.266 -3.19 -0.256

(2.107) (2.489) (2.114) (2.868) (3.064) (2.447)

Hispaic -1.332 2.094 1.42 3.666 * -5.791 *** 1.362

(1.416) (1.304) (1.651) (1.876) (2.012) (1.556)

Asian 2.014 9.179 * 1.323 7.898 -1.703 6.716 *

(3.214) (4.976) (4.249) (5.838) (3.582) (3.608)

Other Race -0.83 -2.299 -0.143 0.463 -0.635 -0.0108

(2.396) (2.295) (2.822) (2.829) (3.400) (2.971)

Mom HS Deg. 2.732 2.637 * 2.417 2.469 2.132 4.115 **

(1.675) (1.524) (1.668) (1.883) (2.150) (1.920)

3.454 * 5.023 *** 4.133 ** 5.444 ** 0.888 4.945 **

(2.082) (1.775) (1.986) (2.303) (3.115) (2.325)

1.231 5.353 2.372 3.645 -3.817 16.18 ***

(3.006) (3.957) (3.327) (4.409) (4.590) (3.630)

Dad HS Deg. 0.542 0.258 1.409 -0.494 0.296 1.472

(1.407) (1.391) (1.420) (1.801) (2.122) (1.715)

2.923 * 1.866 5.608 *** 3.83 * 1.141 -0.295

(1.743) (1.603) (1.854) (2.094) (3.028) (2.509)

3.334 7.845 ** 5.118 10.19 *** 4.621 7.631

(3.062) (3.296) (3.943) (3.852) (3.376) (4.770)

0.0835 0.129 0.148 0.102 -0.0856 0.174

(0.105) (0.089) (0.111) (0.118) (0.125) (0.107)

-3.314 *** -1.923 * -3.775 *** -3.89 ** -1.746 -0.016

(1.087) (1.107) (1.327) (1.542) (1.620) (1.562)

8.242 *** 6.665 6.955 *** -2.565 13.32 *** 18.93 ***

(1.811) (6.025) (2.525) (2.512) (3.048) (4.349)

Age 5 -0.0479 0.118 0.0645 0.202 0.113 0.0692

(0.137) (0.154) (0.139) (0.164) (0.188) (0.204)

0.256 0.124 0.594 * 0.131 -0.222 0.0649

(0.285) (0.346) (0.353) (0.457) (0.383) (0.358)

HH Income 5 0.0788 0.0537 -0.00162 -0.117 * 0.0936 0.157 **

(0.061) (0.060) (0.060) (0.065) (0.089) (0.065)

-0.748 -3.252 ** 0.263 -3.311 * -2.965 -3.16 *

(1.647) (1.335) (1.955) (1.910) (1.929) (1.854)

-2.322 -4.299 *** -1.312 -5.945 *** -1.428 -0.674

(1.411) (1.617) (1.583) (2.130) (2.464) (1.640)

-1.777 -2.028 -2.624 * -2.711 * -2.294 -0.563

(1.326) (1.353) (1.388) (1.637) (1.982) (1.884)

-0.469 -1.23 -1.576 -1.276 2.563 -0.388

(1.217) (1.102) (1.210) (1.311) (1.760) (1.258)

-16.54 ** -11.24 -16.88 ** -12.89 - - - -

(6.608) (7.126) (7.966) (8.181) - - - -

-0.391 -0.267 -0.757 ** -0.39 0.576 0.377

(0.331) (0.386) (0.350) (0.439) (0.393) (0.466)

Constant 41.61 ** 20.52 26.42 22.24 18.45 3.3

(18.040) (20.600) (19.480) (20.800) (26.470) (26.130)

Observations 311 311 167 167 144 144

R-squared 0.216 0.273 0.353 0.353 0.236 0.264

Standard errors in parentheses

*** p<.01, ** p<.05, *p <.1

All Students Girls Boys

Read Math Read Math Read Math

Mom College Deg or 

Higher

Mom Vo-tech/Some Coll

Child's Food Insecurity 5

Underweight BMI 5

Overweight BMI 5

School Breakfast 5

Food Stamp ≥12 mos 5

Food Stamp <12 mos 5

Household Size 5

NSLP Participation 5

Center-based Preschool

Mom Age @ birth of 1st 

kid

Dad College Deg. or 

Higher

Dad Vo-Tech/Some Coll.



Table A13. 8th Grade Test Scores, Model 3: OLS, Low Food Security

Female 4.872 *** 1.896 - - - - - - - -

(0.980) (1.348) - - - - - - - -

Black -2.932 * -0.259 -3.65 -1.339 -2.453 0.349

(1.497) (1.814) (2.429) (2.158) (2.200) (2.435)

Hispaic 1.285 2.801 0.0888 4.529 ** 1.98 1.135

(1.725) (1.957) (2.532) (2.236) (2.195) (2.719)

Asian 13.87 *** 11.45 ** - - - - 14.72 *** 11.01 **

(2.662) (4.479) - - - - (3.030) (4.820)

Other Race -0.3 1.92 -5.311 * 0.711 3.595 -0.226

(2.566) (2.911) (3.167) (3.114) (3.507) (4.588)

Mom HS Deg. 2.131 2.257 -0.727 2.583 4.455 ** 2.143

(1.329) (1.652) (2.111) (2.094) (1.959) (3.002)

1.668 -1.126 0.339 -0.803 3.484 0.172

(1.742) (1.824) (2.091) (1.933) (2.982) (3.908)

-1.734 -0.533 -4.062 4.225 -1.235 -3.984

(1.735) (2.554) (3.207) (2.976) (2.751) (3.240)

Dad HS Deg. 4.564 *** 2.034 3.661 ** 1.321 4.293 * 3.896

(1.311) (1.316) (1.612) (1.410) (2.211) (2.490)

4.901 *** 6.752 *** 4.911 *** 5.697 *** 3.131 6.566 **

(1.414) (1.642) (1.843) (1.852) (2.311) (3.186)

5.338 * 7.121 *** -0.353 3.048 11.47 *** 10.05 **

(3.037) (2.375) (3.421) (2.868) (2.964) (4.031)

-0.012 0.036 0.0641 0.00444 -0.0127 0.00138

(0.087) (0.075) (0.111) (0.086) (0.130) (0.157)

0.449 -2.018 1.963 1.632 0.604 -5.329 **

(1.286) (1.551) (1.807) (1.916) (1.933) (2.403)

-7.468 *** 4.514 * -7.46 ** 5.184 ** - - - -

(2.364) (2.492) (2.884) (2.113) - - - -

Age 8 -0.0081 0.00901 -0.164 -0.02 0.0284 -0.0715

(0.107) (0.136) (0.172) (0.195) (0.158) (0.201)

-0.828 *** -0.337 -1.073 *** -0.332 -0.691 -0.0179

(0.262) (0.244) (0.258) (0.308) (0.579) (0.495)

HH Income 8 0.364 *** 0.244 *** 0.38 *** 0.191 *** 0.365 *** 0.227 **

(0.057) (0.047) (0.077) (0.070) (0.076) (0.092)

2.675 * 2.115 2.984 0.511 2.187 3.463

(1.447) (1.855) (1.933) (2.072) (2.807) (3.267)

-0.137 -0.884 1.191 -3.198 * -1.522 -0.00277

(1.507) (1.497) (1.864) (1.895) (2.198) (2.557)

0.243 -1.564 0.533 -1.809 -0.246 -0.83

(1.325) (1.180) (1.573) (1.147) (1.777) (2.411)

0.3 0.0949 -0.355 -0.175 1.023 0.846

(0.996) (1.263) (1.312) (1.270) (1.436) (2.183)

-0.0427 -0.753 *** -0.304 -0.902 *** 0.415 -0.584

(0.250) (0.289) (0.314) (0.332) (0.451) (0.654)

42.43 ** 35.01 75.4 ** 43.09 24.11 53.1

(19.330) (23.920) (29.300) (34.440) (28.390) (37.320)

Observations 172 175 93 94 79 81

R-squared 0.601 0.382 0.597 0.514 0.573 0.374

Standard errors in parentheses

*** p<.01, ** p<.05, *p <.1

All Students Girls Boys

Read Math Read Math Read Math

Mom College Deg or 

Higher

Mom Vo-tech/Some Coll

Constant

Child's Food Insecurity 8

Overweight BMI 8

School Breakfast 8

Food Stamp ≥12 mos 8

Food Stamp <12 mos 8

Household Size 8

NSLP Participation 8

Center-based Preschool

Mom Age @ birth of 1st 

kid

Dad College Deg. or 

Higher

Dad Vo-Tech/Some Coll.



Table A14. 3rd-5th Grade Test Scores, Model 4: First Differences, Low Food Security

Female -2.365 * 1.585 - - - - - - - -

(1.315) (1.066) - - - - - - - -

Black 0.53 3.067 * 4.153 6.221 ** 4.09 ** -1.441

(2.432) (1.726) (3.383) (2.415) (1.870) (1.236)

Hispaic 1.451 4.022 *** 3.971 *** 3.801 ** 0.256 -1.092

(1.382) (1.194) (1.460) (1.463) (2.269) (1.769)

Asian -3.039 8.753 *** -2.939 9.601 *** 1.252 9.704 ***

(3.176) (2.931) (3.247) (2.533) (2.928) (1.548)

Other Race 1.908 3.769 6.585 ** 8.727 *** 0.741 -10.29 ***

(3.332) (2.960) (2.611) (1.823) (2.343) (1.228)

Mom HS Deg. -0.125 -0.503 0.0533 0.293 0.585 -7.432 ***

(1.350) (1.159) (1.572) (1.452) (3.692) (2.254)

-1.532 -3.091 ** -3.399 * -3.316 * -14.61 *** -8.366 ***

(1.667) (1.429) (1.753) (1.752) (2.564) (1.606)

-6.458 0.165 -21.2 *** -3.154 - - - -

(5.527) (4.110) (6.731) (4.885) - - - -

Dad HS Deg. -0.312 -0.491 -0.401 -0.924 3.599 7.679 ***

(1.667) (1.512) (2.020) (1.910) (2.727) (1.592)

-2.024 2.619 ** -2.333 3.97 *** 12.75 *** 4.155 **

(2.025) (1.298) (2.138) (1.452) (3.537) (1.904)

0.272 * 0.104 0.626 *** 0.107 -0.333 ** 0.271 **

(0.138) (0.099) (0.142) (0.141) (0.153) (0.128)

1.631 -0.888 5.473 *** -3.048 -2.065 -1.912

(1.373) (1.304) (1.414) (1.944) (2.346) (1.504)

11.61 *** -12.43 *** 21.35 *** -8.555 ** - - - -

(2.784) (2.232) (3.631) (3.699) - - - -

-0.259 ** -0.27 ** -0.239 ** -0.0532 -0.44 -0.6 ***

(0.112) (0.112) (0.114) (0.083) (0.276) (0.109)

Household Size 35 -0.845 * 0.116 -3.849 ** -0.556 -1.138 ** 0.475

(0.472) (0.359) (1.438) (1.359) (0.544) (0.349)

0.223 *** 0.0517 0.265 *** 0.0985 -0.0132 0.0175

(0.069) (0.048) (0.063) (0.092) (0.083) (0.063)

1.932 -0.00627 -0.55 -2.657 0.125 -1.457

(1.446) (1.478) (2.460) (2.388) (2.927) (1.347)

-0.0798 1.67 -2.432 -1.761 -6.635 * 2.625

(1.902) (1.779) (2.350) (2.496) (3.300) (3.014)

0.101 0.263 -1.738 -1.014 3.811 * -3.532

(1.551) (1.063) (2.672) (2.062) (2.257) (2.266)

-1.08 -1.363 -4.829 ** 3.048 2.976 * -3.489 **

(0.990) (1.323) (1.892) (1.863) (1.721) (1.375)

5.797 ** 6.285 ** 4.986 * 10.72 *** - - - -

(2.702) (3.146) (2.508) (2.164) - - - -

-1.463 *** 0.182 -1.935 *** -0.0197 0.923 0.297

(0.385) (0.252) (0.545) (0.284) (0.666) (0.178)

Constant 28.25 30.5 ** 7.6 2.78 69.15 * 75.71 ***

(17.340) (14.320) (16.490) (13.590) (40.310) (14.090)

Observations 82 84 41 42 41 42

R-squared 0.481 0.563 0.72 0.774 0.702 0.835

Standard errors in parentheses

*** p<.01, ** p<.05, *p <.1

All Students Girls Boys

Read Math Read Math Read Math

Mom College Deg or 

Higher

Mom Vo-tech/Some Coll

Child's Food Insecurity 

35

Underweight BMI 35

Overweight BMI 35

School Breakfast 35

Food Stamp ≥12 mos 35

Food Stamp <12 mos 35

HH Income 35

Age 5

NSLP Participation 35

Center-based Preschool

Mom Age @ birth of 1st 

kid

Dad Vo-Tech/Some Coll.



Table A15. 5th-8th Grade Test Scores, Model 4: First Differences, Low Food Security

Female 0.698 -2.117 - - - - - - - -

(1.167) (1.323) - - - - - - - -

Black -0.007 2.831 * 1.517 -0.846 1.403 8.327 *

(1.668) (1.629) (1.920) (1.609) (2.260) (4.387)

Hispaic 1.438 0.275 -1.428 -0.46 8.592 *** 3.97

(1.557) (1.479) (1.768) (1.488) (3.096) (3.900)

Asian 2.929 8.395 *** - - - - 7.724 * 4.494

(2.371) (2.572) - - - - (4.048) (7.348)

Other Race 2.162 -0.795 -13.42 *** -11.3 *** 3.498 -3.366

(3.769) (3.827) (4.007) (3.399) (2.874) (8.233)

Mom HS Deg. -0.949 2.068 -3.039 -0.00694 1.277 0.935

(1.556) (1.339) (2.288) (1.311) (1.942) (2.418)

1.267 5.14 *** 0.93 6.922 *** 1.898 5.485

(1.929) (1.647) (1.936) (1.483) (3.929) (6.609)

4.131 1.721 8.708 *** 5.344 ** 3.072 7.944

(4.310) (3.211) (2.785) (2.335) (4.153) (6.716)

Dad HS Deg. 2.015 -0.928 2.013 -0.395 4.84 *** 0.46

(1.338) (1.257) (2.220) (1.749) (1.484) (3.163)

2.035 -4.276 *** -0.21 -4.015 *** 6.323 ** -6.723

(2.029) (1.341) (2.003) (1.425) (2.536) (5.501)

0.0883 -0.0678 0.144 0.0803 -0.148 -0.204

(0.072) (0.071) (0.112) (0.070) (0.190) (0.223)

3.385 ** -2.857 ** 3.631 ** -0.611 3.302 -2.686

(1.404) (1.241) (1.518) (1.371) (2.662) (2.006)

-1.044 -9.123 ** 4.222 -2.22 1.691 -8.24

(3.004) (4.506) (2.665) (2.490) (3.977) (8.569)

0.36 ** 0.249 ** 0.169 -0.0878 0.234 0.17

(0.161) (0.121) (0.154) (0.123) (0.321) (0.419)

Household Size 58 1.047 -1.12 ** 1.758 ** -1.563 ** -0.823 -0.988

(0.668) (0.526) (0.664) (0.668) (1.288) (1.149)

0.0576 0.079 0.0925 * 0.0262 0.143 ** 0.186 *

(0.046) (0.066) (0.049) (0.054) (0.054) (0.101)

0.252 -0.319 -4.022 * -1.927 3.114 *** -1.221

(1.098) (1.174) (1.988) (1.764) (1.099) (1.581)

-0.856 2.77 ** 0.607 1.859 0.316 5.017 **

(1.840) (1.355) (2.111) (1.684) (2.368) (2.198)

0.263 -0.26 -3.243 ** -4.347 *** 0.855 4.068 *

(1.003) (1.155) (1.565) (1.494) (1.919) (2.173)

-1.76 -2.403 ** -11.41 *** -3.372 0.289 -1.428

(1.422) (1.176) (2.245) (2.193) (1.686) (1.713)

-15.94 *** -8.883 *** -29.46 *** -13.69 *** - - - -

(2.962) (2.133) (2.388) (2.443) - - - -

0.384 0.243 0.356 0.15 0.423 -0.469

(0.288) (0.279) (0.376) (0.350) (0.350) (0.488)

Constant -68.09 ** -38.86 * -34.31 11.37 -44.96 -24.2

(28.140) (21.370) (27.320) (21.450) (59.390) (78.050)

Observations 69 69 35 35 34 34

R-squared 0.481 0.372 0.746 0.743 0.66 0.564

Standard errors in parentheses

*** p<.01, ** p<.05, *p <.1

All Students Girls Boys

Read Math Read Math Read Math

Mom College Deg or 

Higher

Mom Vo-tech/Some Coll

Child's Food Insecurity 

58

Underweight BMI 58

Overweight BMI 58

School Breakfast 58

Food Stamp ≥12 mos 58

Food Stamp <12 mos 58

HH Income 58

Age 8

Dad College Deg. or 

Higher

Center-based Preschool

Mom Age @ birth of 1st 

kid

Dad Vo-Tech/Some Coll.


