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ABSTRACT 

Advocates and policy makers argue that the School Breakfast Program not only improves 

children’s nutrition and physical health, but that it also can promote educational success. I test 

this claim empirically by examining whether eating breakfast at school affects the cognitive 

achievement and social skills of disadvantaged third, fifth, and eighth grade students.  Using data 

from the Early Childhood Longitudinal Survey – Kindergarten Cohort (ECLS-K), I estimate 

cross-sectional ordinary least squares regression models and longitudinal fixed-effects models to 

isolate the effects of eating breakfast at school on child outcomes, net of characteristics of 

children, their families, and schools.  Bivariate analyses show a strong and consistent negative 

relationship between eating breakfast at school and children’s academic and social outcomes.  

However, this relationship is completely explained by children’s characteristics; in multivariate 

and fixed-effects models, I find no effect of consuming breakfast at school on children’s 

cognitive or social outcomes.   
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Introduction and Motivation 

Every day, millions of children eat breakfasts provided by the U.S. Department of 

Agriculture’s School Breakfast Program.  While the program’s primary goal is to supply 

nutritious breakfasts to children who may not otherwise consume them, policymakers and 

advocates expect the program to provide additional benefits to participants.  The Food Research 

and Action Center, an advocacy organization, purports that participants reap health, educational, 

and behavioral benefits from the School Breakfast Program (Food Research and Action Center, 

2009).  A strong link between nutrition and child development and the belief that the School 

Breakfast Program improves children’s consumption of nutritious foods provides the basis for 

these expectations.  Furthermore, research on similar programs suggests that serving breakfasts 

at school benefits students in ways that could promote their school success.  However, a positive 

effect of the School Breakfast Program on children’s educational outcomes has not been 

empirically proven and more research is needed to clarify which outcomes a breakfast program 

can substantively affect.   

In this study, I analyze data from a large survey of school-aged children to test the claim 

that consuming breakfast at school contributes to children’s educational success.  I take a broad 

view of success in school by examining both cognitive and social/behavioral outcomes.  I ask the 

following research question:  Holding other factors constant, does consuming a school breakfast 

affect a child’s likelihood of success in school, as measured by both cognitive achievement and 

social skills exhibited in the classroom?  I use reading and math test scores to represent 

children’s cognitive achievement.  To examine children’s social skills, I use five indices 

measuring different aspects of school behavior, including children’s level of self-control, 

interpersonal skills, approaches to learning, and their exhibition of internalizing and 
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externalizing behavior problems, as reported by their teachers.  I also examine the link between 

consuming school breakfasts and children’s outcomes at various ages to test whether the 

program might affect younger and older children differently.     

If the School Breakfast Program does provide benefits to children apart from reducing 

hunger, than it could be part of a broader set of policies designed to promote positive child 

development and educational success.  This evidence should be included in discussions about 

enhancing participation in the School Breakfast Program.  Learning who benefits most from the 

program will also provide crucial information to policy-makers deciding how to target limited 

federal dollars.  This study is particularly timely.  Child nutrition programs, including the School 

Breakfast Program, are up for reauthorization this year.  As Congress considers whether and how 

to expand access to these programs, researchers must continue to ask how children benefit.   

Furthermore, food insecurity has sharply increased during the current recession, 

highlighting the importance of food assistance programs to children’s well-being. Rising levels 

of food insecurity bring additional participants to these programs and make food and nutrition 

assistance more essential for those who participate.  In 2008, approximately 21 percent of U.S. 

households with children, housing a total of 16.7 million children, suffered from food insecurity, 

meaning they did not have consistent access to adequate amounts of food (Nord, Andrews, and 

Carlson, 2009).  In households with children that have an income-to-poverty ratio under 1.3, 50 

percent experienced food insecurity, and among those with an income-to-poverty ratio less than 

1.85, 42 percent experienced food insecurity (Nord, Andrews, and Carlson, 2009).  The 2008 

food insecurity rate represents a five percentage-point jump since 2007 and is the highest rate of 

food insecurity since the government began collecting data in 1995 (Nord, Andrews, and Carlson, 

2009).  In many food insecure households, adults cut back on their food intake so that children 
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have enough to eat; however, in about half of food insecure households with children, children 

eat fewer or less balanced meals as a result (Nord, 2009).  

Literature Review and Institutional Background 

The School Breakfast Program 

The School Breakfast Program began in 1966 as a small pilot program where schools 

received grants to help them provide breakfasts to nutritionally-needy students.  The program 

was expanded and permanently authorized in 1975, allowing all schools to provide breakfasts to 

students, still with a priority to feed children in need.  The U.S. Department of Agriculture 

(USDA), who administers the program, provides per-meal reimbursements to schools for each 

breakfast they serve, at different rates for students who qualify for free, reduced, and paid meals.  

Meals for free-eligible students are reimbursed at the highest rate and meals for students not 

eligible for free or reduced price meals are reimbursed at the lowest rates.  The USDA also 

reimburses meals at higher rates to schools determined to be in “severe need”, defined as having 

at least 40 percent of their students eligible for free or reduced price meals.  Schools must serve 

free breakfasts to children whose families live below 130 percent of the poverty line and must 

serve breakfasts at a reduced price (not more than 30 cents) to children whose families live 

between 130 and 185 percent of the poverty line (USDA-FNS Website, 2009).   

Participation in the School Breakfast Program has been growing steadily since the 

program’s inception; it served 10.6 million children every day, on average, in 2008, up from 7.6 

million children in 2000 and 4.1 million children in 1990.  In 2008, 1.8 billion breakfasts were 

served at a total cost to the federal government of $2.36 billion.  Disadvantaged children 

participate in the School Breakfast Program at a much higher rate than more advantaged 
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children; approximately 81% of all breakfasts are served to children who qualify for free or 

reduced price meals (USDA-FNS Website, 2009).   

Schools must serve breakfasts that meet minimal nutritional standards as defined by the 

USDA.  Meals must contain a minimum of 25 percent of the Recommended Dietary Allowance 

of calories and several key nutrients (including protein, calcium, and Vitamin C), and must not 

contain more than 30 percent of calories from fat and 10% of calories from saturated fat (USDA-

FNS Website, 2009).  Despite these regulations, many schools do not meet the nutritional 

standards.  Most schools (over 90 percent) offer breakfasts that contain the minimal amount of 

nutrients, but less than one-quarter serve meals that meet the minimum calorie requirement 

(Gordon, et al, 2007). 

Nutrition and Child Development 

 Research has shown that both the quantity and quality of food consumed impacts 

children’s development.  Research on developing countries has repeatedly linked 

malnourishment and nutritional deficiencies to developmental problems in children (Benton, 

2008).  Inadequate nutrition is not only a problem in the developing world, however.  Children 

who live in food insecure households in the United States have poorer physical and mental health, 

socioemotional development, and cognitive skills, relative to children who live in food secure 

households (Nord, 2009).  Children who are hungry or at nutritional risk are more likely to 

experience anxiety or depression and to suffer from chronic health conditions (Weinreb, et al, 

2002; Dunifon & Kowaleski-Jones, 2003).  Hunger also impacts children’s success at school, as 

it has been linked to lower attendance and punctuality rates, lower grades, and more aggressive 

and oppositional behavior (Kleinman, et al, 2002; Kleinman, et al, 1998; Weinreb, et al, 2002).  

Certain specific nutritional deficiencies impact children’s success; for example, iron deficiency 
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has been shown to negatively affect academic performance and behavior, and increase the risk of 

special education placement (Taras, 2005; Grantham-McGregor & Ani, 2001; Hurtado, et al, 

1999).   

Eating breakfast has been shown to provide multiple benefits to health, socioemotional 

well-being, and cognition.  A recent review of research concluded that children who eat breakfast 

have better overall nutritional intakes than children who skip breakfast (Rampersaud, et al, 

2005).  One study found a positive association between regular breakfast-eating and self-reports 

of general good health (Smith, 2003), and several studies have found a negative association 

between eating breakfast and body mass index (BMI) or weight gain (Keski-Rahkonen, et al, 

2003; Rampersaud, et al, 2005; Berkey, et al, 2003).  Eating breakfast is associated with more 

positive socioemotional and cognitive outcomes, as those who eat breakfast have lower levels of 

depression and stress, have lower levels of behavioral disinhibition, display improved cognitive 

function, and perform better in school (Smith, 1998; Rampersaud, et al, 2005; Berkey, et al, 

2003; Keski-Rahkonen, et al, 2003).   

Prior research on the effects of nutrition in general and on eating breakfast in particular 

suggests that diet is an important contributor to children’s development and success in school.  

However, this body of research has some limitations, notably the frequent use of small non-

representative samples and a difficulty in disentangling the effect of diet from socioeconomic 

factors that also impact children’s outcomes.  Given the large number of studies that reach 

similar conclusions, however, it is reasonable to conclude that good nutrition can enhance 

children’s likelihood of school success. 

School Breakfast Programs and Children’s Health 
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To the extent that children who have a school breakfast available to them replace an 

inadequate home breakfast or no breakfast at all with a school breakfast, we might expect them 

to reap some of the benefits of improved nutrition.  Although early studies of the program did not 

find an increased likelihood of eating breakfast among children with access to the School 

Breakfast Program (Gleason, 1995; DeVaney & Fraker, 1989), more recent research shows a real 

impact.  One study of elementary school-aged children found that access to the program 

increased the likelihood that children eat breakfast (Bartfeld, et al, 2009).  Another study showed 

an increased likelihood of breakfast consumption among low-income children who had the 

School Breakfast Program available to them when breakfast was defined as having at least 10% 

of the recommended energy allowance (Devaney & Stuart, 1998).   

Researchers interested in the effects of the School Breakfast Program have primarily 

focused on the program’s impact on nutrition and health-related outcomes.  This body of 

research paints a complex picture of the nutritional consequences of participation in the School 

Breakfast Program.  Two nationally representative, methodologically-rigorous studies provide 

some detailed insight into the dietary impacts of the School Breakfast Program.  A propensity 

score matching model comparing School Breakfast Program participants and non-participants 

found that those who ate a school breakfast consumed fewer levels of some nutrients during their 

breakfast meal, including vitamin C and fiber, but also consumed less cholesterol than those who 

did not eat a breakfast at school.  Children who participated in the School Breakfast Program 

consumed more of certain nutrients throughout the day, including phosphorus, magnesium, and 

potassium, but also consumed more sodium, relative to children who did not participate in the 

program (Gordon, et al, 2007).  Another study employed a difference-in-difference model to 

examine the nutritional status of children in schools with and without a School Breakfast 
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Program during the in-school and out-of-school months.  The researchers found a significant 

impact of School Breakfast Program availability on nutritional intake.  Children with the School 

Breakfast Program available had a better overall nutritional profile, consumed a lower 

percentage of calories from fat, consumed lower levels of cholesterol, and had higher intakes of 

certain vitamins (including calcium, folate, and vitamin C) (Bhattacharya, Currie, & Haider, 

2004; Devaney & Fraker, 1989).  Another study found that students who participated in the 

School Breakfast Program consumed more calories at breakfast than students who did not 

participate (Gleason, et al, 2009).  However, a study of preschool aged children who were served 

a school breakfast according to School Breakfast Program nutritional guidelines found that 

children who participated consumed fewer calories, less refined sugar, and more protein and 

complex carbohydrates at breakfast compared to children who ate breakfast at home (Worobey 

& Worobey, 1999).   

One recent study found a lower probability of marginal food insecurity among children 

with access to the School Breakfast Program (Bartfeld, et al, 2009).  A Norwegian experiment 

comparing the effects of a nutrition education program with and without a school breakfast 

component found evidence that high school students who received breakfast improved their 

overall eating habits more than those who only received a nutrition education program (Ask, et al, 

2006).  Other studies have linked participation in school breakfast programs to lower body mass 

index (Gleason & Dodd, 2009; Ask, et al, 2006; Gleason, et al, 2009), which suggests that 

children who participate in the program spread their caloric intake more throughout the day, 

despite consuming more calories at breakfast.  Access to the School Breakfast Program has also 

been shown to have a positive impact on the nutritional intake of children’s family members, 



 8

suggesting that the availability of a free or low-cost meal at school allows families to reallocate 

resources to provide food for other family members (Bhattacharya, Currie, & Haider, 2004).   

School Breakfast Programs and Children’s School Performance 

Researchers are beginning to explore the question of how programs that serve breakfast 

to students can affect children’s school performance.  Prior research has asked how school 

breakfasts impact school attendance, behavior, and cognitive achievement.  The most consistent 

evidence points to the program’s ability to improve attendance and punctuality among students.  

This research also suggests that the program may improve behavior and cognitive achievement. 

 Several studies find a significant positive relationship between access to school breakfast 

programs (not limited to the USDA’s School Breakfast Program) and school attendance and 

punctuality (Kleinman, et al, 2002; Simpson, 2001; Powell, et al, 1998; Abell Foundation, 1998).  

Researchers posit that school breakfasts may attract students to school in the morning and that 

eating breakfast might make children healthier and less likely to miss school due to illness. 

Some preliminary research suggests that serving breakfasts in school may improve 

children’s classroom behavior.  A study of the introduction of a universal-free school breakfast 

program concluded that students decreased their nutritional risk once the program began, leading 

to fewer behavior problems as measured by a psychosocial functioning checklist (Kleinman, et al, 

2002).  Students with access to a universal-free school breakfast program are also more likely 

than students without access to believe that eating breakfast gives them energy and helps them 

pay attention (Reddan, et al, 2002).  Some schools that began serving breakfasts in classrooms 

experienced a sharp decline in disciplinary incidents (Abell Foundation, 1998), and other small 

studies have linked participation in a breakfast program with improved on-task behavior (Bro, et 

al, 1996), school engagement (Ask, et al, 2006), alertness, affect, and information uptake 
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(Widenhorn-Muller, et al, 2008).  Most of these studies, however, use small non-representative 

samples and simply measure students’ behavior before and after the introduction of various 

school breakfast programs.  They also focus on universal-free or in-classroom breakfast 

programs, which may have different effects than those in which only some students receive 

breakfasts free of charge.   

A few studies have found that participation in a school breakfast program can impact 

cognitive development, although these findings are limited and inconsistent.  Preschoolers who 

were served breakfasts in school in accordance with School Breakfast Program guidelines 

performed better on a variety of computer tests measuring cognitive skills compared to children 

who did not eat breakfast at school (most of whom ate a less nutritionally sound breakfast at 

home) (Worobey & Worobey, 1999).  Among students in Boston exposed to a universal-free 

school breakfast program, those who lowered their nutritional risk saw improved grades in math, 

but not in other subjects (Kleinman, et al, 2002).  Another study found that students who were 

fed breakfast prior to a standardized test did not earn better scores than those who were not, 

although the breakfasts did have a positive effect of visual spatial memory (Widenhorn-Muller, 

et al, 2008). 

Limitations of Prior Research 

 Although a large body of prior research suggests that an in-school breakfast program can 

improve children’s school outcomes, this research has many limitations.  First, many studies 

utilize small samples that are not representative of all children in the U.S.  Second, these studies 

have analyzed a variety of different in-school breakfast programs, including programs that 

provide breakfasts free of charge to all students or serve breakfasts in the classroom.  Therefore, 

it is not possible to draw definitive conclusions on the nation-wide School Breakfast Program 
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from this work.  Third, the majority of this research fails to adequately deal with selection issues.  

Many studies examining the impact of breakfast programs on student achievement or behavior 

examine student outcomes before and after the introduction of a breakfast program, without 

taking into account which schools chose to implement this program and without controlling for 

the characteristics of the children at that school.  Fourth, prior research does not address what 

groups of students are most likely to benefit from school breakfast programs.  Exploration into 

whether the program imparts different benefits for older or younger children would certainly add 

to our understanding of how the program could best serve children.  Finally, there is a particular 

lack of rigorous studies linking school breakfast programs with social and cognitive outcomes.  

Since research on nutrition suggests that the program could have positive benefits for school 

success, more research is needed to explore specifically whether the program has positive 

implications for children’s achievement and behavior in school.    

Methodological Approach and Underlying Conceptual Model 

 Drawing on a body of literature on nutrition and child development, I hypothesize that 

participation in the School Breakfast Program can promote children’s success in school through 

several mechanisms.  Figure 1 shows the conceptual model that underlies my research.   

Figure 1. Conceptual framework 

 

School Breakfast School Success Nutrition 

Health Status 

Social Functioning 

Cognitive Functioning 

School Attendance 
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As Figure 1 shows, the primary mechanism through which the School Breakfast Program 

could influence school success is improved nutrition.  To the extent that children who participate 

in the program eat breakfast when they otherwise would not, or children who participate eat 

more nutritious breakfasts than they otherwise would, participation in the School Breakfast 

Program could improve children’s overall nutritional intake.  Improved nutrition promotes 

children’s physical health, cognitive functioning, and social functioning, as a large body of 

research, described above, has shown.  Children who are physically healthier should benefit in 

school, as they miss fewer classes due to illness and may be better able to concentrate in class.  

Improved cognitive functioning increases children’s likelihood of succeeding in school, as it 

results in higher test scores, better focus, and quicker learning speed.  Children with better social 

functioning will be better able to follow directions, interact with their peers and teachers, and 

exhibit self control during class.  Participation in the School Breakfast Program may also 

improve children’s school success through encouraging attendance and punctuality, since having 

breakfast available at school could be an incentive for children to arrive promptly every morning, 

especially if they do not have access to enough food at home. 

 In this study, I examine the link between eating a school breakfast and school success, as 

measured by test scores and the behavior children exhibit in the classroom. This link is 

highlighted below, in Figure 2.  I hypothesize that any link between eating a school breakfast and 

school success is explained by improved nutrition leading to more optimal cognitive and social 

functioning. 
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Figure 2. Conceptual model estimated 
 

 

 I also anticipate that other factors have large effects on children’s success in school, 

including the characteristics of children themselves, their families and schools.  In particular, 

socioeconomic status, school quality, and innate child ability likely explain the bulk of variation 

in children’s school outcomes.  Characteristics of children, their families, and schools also 

impact participation in the School Breakfast Program.  Specifically, socioeconomic status, 

parental employment, and the level of disadvantage at a child’s school may explain why children 

chose to participate.  Individual, family, and school-level characteristics also likely impact 

children’s general nutritional status, possibly by accounting for families’ ability to purchase and 

prepare healthy foods.  Because characteristics of children, their families, and their schools affect 

both breakfast participation (my primary independent variable of interest) and school outcomes 

(my dependent variable), I utilize models that control for observable and unobservable 

characteristics that, if left out, could bias my estimates. 

Empirical Model and Estimation Strategy  

In this paper, I attempt to isolate the link between school breakfast participation and 

school outcomes, net of individual, family, and school characteristics. Participation in the 

School Breakfast School Success Nutrition 
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Social Functioning 

Cognitive Functioning 

School Attendance 
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program is not random according to characteristics that impact children’s cognitive and social 

outcomes; in particular, children who are more disadvantaged in a variety of ways are more 

likely to participate in the School Breakfast Program.  Furthermore, participation is likely not 

random according to unobservable characteristics that are correlated with children’s outcomes, 

such as family motivation and awareness of social service opportunities.  To address these 

endogeneity issues, I estimate the relationship using ordinary least squares (OLS) regression and 

fixed-effects models with both cross-sectional and longitudinal data. 

I first estimate OLS models using cross-sectional data to examine the impact of eating 

breakfast at school on cognitive achievement and social skills separately for children in third, 

fifth, and eighth grade.  I control for characteristics of children and their families that may 

influence breakfast participation and school outcomes.  I also control for prior achievement in 

models where cognitive achievement is an outcome, limiting the potential bias caused by 

omitting a true measure of unobserved ability for each child.  I include school-level fixed-effects 

to control for any characteristics of schools that are correlated with both breakfast participation 

and child outcomes.  In the absence of school fixed-effects, unobservable characteristics of 

schools, such as the length of the school day and year, and the quality, level of disadvantage, and 

location of the school could have biased my estimates.  I weight these cross-sectional models to 

reflect the full population of children and account for clustered standard errors at the school level.  

I estimate the following model:      

Model 1:  SchoolOutcomei = ß0 + ß1BreakfastParticipation + ß2IndividualControls + 

ß3FamilyControls + ß4SchoolFEI + ε 

To the extent that unobservable characteristics of children themselves affect both 

breakfast participation and school outcomes, cross-sectional models may produce biased 
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estimates.  To eliminate this bias, I estimate two additional models using longitudinal child-year 

data in which I control for child-level fixed effects to estimate the impact of changes in school 

breakfast participation on changes in school outcomes.  The model I estimate is: 

Model 2:  SchoolOutcomeit = ß0 + ß1BreakfastParticipation + ß2IndividualControls + 

ß3FamilyControls + ß4School Controls + ß5ChildI 

In the fixed-effects model, I am able to net out all unobserved characteristics of children 

that are constant over time.  Unobservable characteristics of children, such as innate ability, and 

their families, such as motivation and knowledge of social programs, affect participation in the 

School Breakfast Program and a child’s likelihood of success in school.  To the extent that these 

characteristics are correlated with both breakfast participation and school outcomes, estimates 

from models that did not hold these characteristics fixed would be biased.  By including child 

fixed-effects in Model 2, I am able to hold these characteristics, and any other characteristics of 

children that remain constant over time, fixed.  Estimates produced in Model 2 on social skills 

outcomes should be interpreted with caution, however; because teachers may judge social skills 

differently for children of different ages, measuring social skills over time may be problematic 

(Pollack, et al, 2005).   

In Models 1 and 2, ß0 represents the OLS intercept.  ß1 represents the main coefficient of 

interest, which is the difference in average test score between children who eat breakfast at 

school versus those who do not, holding all individual and family controls constant and the 

school the child attended fixed.  ß2, ß3, and ß4 estimate the relationship between control variables 

or school attended and the child’s outcomes. 

Description of Data 

Data 
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I conduct my analyses using the Early Childhood Longitudinal Survey – Kindergarten 

Cohort.  The ECLS-K is a longitudinal survey that began in the 1998-1999 school year with a 

randomly selected nationally-representative sample of kindergartners.  The children were 

followed until eighth grade, participating in surveys in five waves of data collection that 

occurred when the children were in kindergarten, first, third, fifth and eight grades.  Children, 

their parents, teachers, and school administrators were surveyed, and children also completed 

various cognitive assessments administered by survey staff.  Data were collected on children’s 

individual demographic characteristics, the characteristics of their families, their early learning 

experiences, the characteristics of their schools and teachers, and their school success. 

The ECLS-K includes information about whether children eat breakfast at school and 

their educational outcomes.  The ECLS-K also offers several other advantages to my analysis.  

The longitudinal nature of the data allow me to control for prior achievement in estimating 

cognitive success, limiting the potential bias caused by omitting a real measure of unobserved 

ability for each child, and also allows for a child-level fixed effects model.  I am also able to 

compare the effect of the program among children of different ages.  Prior research has focused 

on children at one point in time, and this study will provide information on whether the program 

is more beneficial for older or younger children.  Furthermore, the large sample size and the 

wealth of information collected from children, parents, teachers, and schools, affords me a 

multifaceted picture of each child and allows me to control for many characteristics that impact 

breakfast participation and school success. 

Sample 

I limit my samples to children who were in third, fifth, and eighth grade at the time of the 

2002, 2004, and 2007 waves of the survey.  My samples are also restricted to children with valid 
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assessment data and whose families were under 185 percent of the federal poverty line at the 

time of the survey, meaning they were eligible for free or reduced price meals.  Note that not 

every child who is eligible for free or reduced price meals is actually certified to receive those 

meals. Therefore, some children may technically be eligible for these meals at the time of the 

survey and are included in my sample, but did not fill out an application to receive meals at no or 

a low cost.  Furthermore, the ECLS-K did not ask for exact household income for children whose 

families had an annual income of more than $40,000 a year; these children instead were put into 

broader income categories.  I estimated eligibility for free and reduced price lunch conservatively 

for those families without exact income data; therefore, my sample is likely missing some 

students who did qualify for free or reduced priced meals at the time of the survey but whose 

reported income makes this impossible to determine.   

In cross-sectional analyses, I separately examine data from the third, fifth and eighth 

grade waves to see whether the program’s impacts vary by child’s age.  My full sample sizes are 

1,907 in the third grade, 1,392 in the fifth grade and 1,877 in the eighth grade.  My longitudinal 

sample consists of third, fifth, and eighth graders who meet the restrictions described above.  The 

full longitudinal sample consists of 10,183 child-years representing 6,033 children; however, 

children who were in the sample for one wave only were dropped from the fixed-effects models. 

Measures 

My primary dependent variables measure cognitive achievement and social skills 

exhibited in the classroom.  I examine two measures of cognitive achievement: test scores in 

math and reading.  Children were assessed using 154-question math and reading tests 

administered by survey staff.  A t-score was constructed to have a mean of 50 and standard 
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deviation of 10 across the entire population of children surveyed.  I use t-score measures of math 

and reading test scores in order to examine children relative to their peers.   

To examine classroom behavior, I use five Social Rating Scales calculated by the ECLS-

K based on a series of 26 questions answered by the children’s reading teachers.  Teachers were 

asked to report on how often children demonstrated certain behaviors or skills from a range of 

one (never) to four (very often).  Scales were calculated by averaging these responses, producing 

ranges of possible values for each score of one to four.  The Social Rating Scales were not 

included in the eighth grade survey, so I only conduct analyses of behavior on the third and fifth 

grade samples. 

The five scales measure children’s approaches to learning, self-control, interpersonal 

skills, externalizing problem behaviors, and internalizing behavior problems.  The approaches to 

learning scale measures how well a child learns in the classroom, specifically his/her 

attentiveness, eagerness, and persistence. The self-control scale measures how well students pay 

attention and control their emotions and behavior while interacting with peers and teachers.  The 

interpersonal scale measures how skilled children are in their interactions with peers and adults.  

The externalizing behavior scale measures how often children demonstrate behavior problems 

towards their environment, for example by displaying excessive aggression and hyperactivity.  

The internalizing behavior scale measures how often children demonstrate inward-facing 

behavior problems, including anxiety, depression, and acting withdrawn.  For all social skills 

scales, higher scores indicate higher levels of social development.   

My main independent variable of interest is whether the child usually ate a breakfast at 

school, as reported by his/her parents.  It should be noted that a child who eats a breakfast at 

school does not necessarily eat a breakfast paid for by the USDA’s School Breakfast Program, 
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but could instead have purchased other foods offered by the school.  Also, parents may not 

reliably know how often their children eat breakfast at school; different parents may also 

interpret “usually” differently.  Parents who report that their children usually ate school 

breakfasts were also asked how many days in the last week their children ate breakfast at school.  

I include a binary independent variable indicating whether the child ate at least four breakfasts at 

school in the last week, allowing me to assess the impact of the intensity of program 

participation.     

I control for several individual and family characteristics in my models; these variables 

are listed in Table 1.  Gender is entered as a dummy variable indicating whether the child is male.  

Race/ethnicity is a categorical variable indicating whether the child is non-Hispanic white, non-

Hispanic black, Hispanic, or of another race.  To control for age, which is measured differently 

in each round, I use a binary measure of whether the child was older than the average of all 

children surveyed in that wave.  I include a dummy variable indicating whether the child’s parent 

reported that he/she had any disability.  I entered a categorical measure of total household 

income over the last year and an indicator of whether the child’s family spoke English at home.  

I control for family structure using a categorical variable indicating whether the child lived with 

two biological parents, one biological parent and one non-biological parent, a single biological 

parent, or in some other family structure (such as living with other relatives or a foster family), 

and a continuous measure of the number of siblings the child has.  I control for the highest level 

of education attained by either parent using a categorical measure indicating whether the child’s 

parent did not complete high school, completed only high school, or attended some college.  I 

include a categorical measure of mother’s employment status, which indicates whether the 

child’s mother did not work, worked up to thirty-five hours a week, or worked thirty-five hours 
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or more.  My model includes a control for whether the child resided in the Northeast, Midwest, 

South, or West.  Only time-varying measures are included in longitudinal models, including age, 

income, family structure, number of siblings, and mother’s employment status.   

In cross-sectional analyses, I run fixed-effects models to control for the schools the 

children attended.  However, a significant number of children in my sample did not attend a 

school with any other child in the sample.  These children are kept in all analyses and are 

grouped into one “school” category.  Approximately 33% of the children in my third grade 

sample, 45% in the fifth grade sample, and 50% in the eighth grade sample fall into this category. 

Results 

Cross-Sectional Analyses   

Sample Characteristics.  Table 1 displays the mean and standard errors of each variable 

used in cross-sectional analyses.  Children in each sample were in the appropriate grade-level at 

the time of the survey, had valid assessment data, and were eligible for free or reduced price 

meals.   

Table 1. Weighted means and standard errors of all variables used in analyses, among third, fifth, and 
eighth grade samples. 

    Third grade  Fifth grade Eighth grade 

Description Mean 
Standard 

error Mean 
Standard 

error Mean 
Standard 

error 

Dependent Variables 
Cognitive Achievement       
 Reading t-score 46.40 0.33 46.67 0.56 46.83 0.33 
 Math t-score 46.72 0.33 46.94 0.49 47.29 0.31 
Social Skills       
 Approaches to learning 2.87 0.02 2.96 0.03 -- -- 
 Self-control 3.08 0.02 3.17 0.03 -- -- 
 Interpersonal skills 2.98 0.02 3.03 0.03 -- -- 
 Internalizing behaviors  3.25 0.02 3.29 0.03 -- -- 
 Externalizing behaviors  3.22 0.02 3.28 0.03 -- -- 

Independent Variables 
 Usually ate school breakfasts 0.60 0.02 0.61 0.02 0.59 0.02 
 Ate school breakfasts 4+ times last week 0.45 0.02 0.46 0.02 0.37 0.02 
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Controls       
 Male 0.49 0.02 0.49 0.03 0.46 0.02 
 Older than average 0.55 0.02 0.74 0.02 0.71 0.02 
 Race/Ethnicity       
 Non-Hispanic white 0.32 0.01 0.32 0.02 0.37 0.02 
 Non-Hispanic black 0.24 0.02 0.24 0.02 0.23 0.02 
 Hispanic 0.35 0.02 0.34 0.02 0.33 0.02 
 Other 0.09 0.01 0.09 0.01 0.08 0.01 
 Disabled 0.28 0.01 0.20 0.02 0.19 0.01 
 Annual household income       
 $5,000 or less 0.08 0.01 0.09 0.02 0.04 0.01 
 $5,001 - $10,000 0.11 0.01 0.12 0.02 0.07 0.01 
 $10,001 - $15,000 0.19 0.01 0.20 0.02 0.13 0.01 
 $15,001 - $20,000 0.21 0.01 0.20 0.02 0.13 0.01 
 $20,001 - $25,000 0.13 0.01 0.14 0.02 0.19 0.02 
 $25,001 - $30,000 0.10 0.01 0.06 0.01 0.16 0.01 
 $30,001 - $35,000 0.06 0.01 0.07 0.01 0.13 0.01 
 $35,001 - $40,000 0.07 0.01 0.07 0.01 0.09 0.01 
 $40,001 - $50,000 0.05 0.01 0.04 0.01 0.05 0.01 
 $50,001 or higher 0.01 0.00 0.00 0.00 0.00 0.00 
 Does not speak English at home 0.11 0.01 0.12 0.01 0.12 0.01 
 Family structure       
 Two biological parents 0.41 0.02 0.38 0.02 0.38 0.02 
 One biological, one other parent 0.13 0.01 0.16 0.02 0.15 0.01 
 Single biological parent 0.40 0.02 0.41 0.03 0.41 0.02 
 Other 0.06 0.01 0.05 0.01 0.07 0.01 
 Number of siblings 2.08 0.04 2.27 0.07 1.85 0.05 
 Highest parental education level       
 No high school degree 0.24 0.02 0.21 0.02 0.19 0.01 
 High school degree 0.41 0.02 0.45 0.03 0.42 0.02 
 At least some college 0.35 0.02 0.34 0.02 0.40 0.02 
 Mother's employment status       
 Not working 0.40 0.02 0.38 0.02 0.32 0.02 
 Working part-time 0.19 0.01 0.18 0.02 0.17 0.01 
 Working at least 35 hours per week 0.42 0.02 0.43 0.03 0.51 0.02 
 School participates in SBP 0.90 0.01 0.90 0.01 0.89 0.01 
 Region       
 Northeast 0.12 0.01 0.11 0.01 0.13 0.01 
 Midwest 0.18 0.01 0.19 0.02 0.21 0.01 
 South 0.43 0.02 0.40 0.03 0.41 0.02 
 West 0.27 0.015 0.31 0.02 0.25 0.01 
  N 1,907 1,392 1,877 

 

The average reading and math test scores among the children in my samples were 

between 46 and 48, below the set mean of 50 among all children in the survey.  This likely 

reflects the relative disadvantage among children in my sample, who were all eligible for free or 
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reduced price meals.  The children in my sample scored between 2.5 and 3.5 on each social skills 

scale, with the highest scores present for internalizing behaviors and the lowest average scores 

on the approaches to learning scale. 

 Approximately 60 percent of children in each sample usually ate a school breakfast.  45 

percent of third graders, 46 percent of fifth graders, and 37 percent of eighth graders ate a school 

breakfast at least four times in the past week.  Approximately half of the children were male.  

Half of the third graders were older than the average child surveyed in that wave of data 

collection; nearly three-quarters of fifth and eighth graders were older than the other children in 

the survey.  Approximately one-third of the children were Hispanic, another one-third were non-

Hispanic white, about one-quarter were non-Hispanic black, and the remainder were of another 

race.  Slightly over 10 percent spoke a language other than English at home and between 20 and 

30 percent of the children in each sample were reported by their parents to have a disability.   

 The children in my analyses were socioeconomically disadvantaged, due to my sample 

restrictions.  Among children in the third and fifth grade samples, the modal household income 

categories were $10,001-$15,000 and $15,001-$20,000.  Children in the eighth grade sample 

reported slightly higher household incomes, with the most commonly reported income categories 

being $20,001-$25,000 and $25,001-$30,000.  Rising incomes across the three samples reflect 

both rising incomes over time and changing eligibility guidelines for free and reduced-priced 

meals.  About 40 percent of the children in each sample lived with two biological parents, 40 

percent lived with a single parent, and the remaining children lived in another household 

formation.  The children had, on average, two siblings, and the most common level of education 

among children’s parents was having a high school degree.  More than 40 percent of third and 

fifth graders in my samples had mothers who worked full time; over half of the eight graders had 



 22

mothers who worked full time.  About 90 percent of the children attended a school that 

participated in the School Breakfast Program.  Over 40 percent of children resided in the south.  

The West was the next most common region of residence, followed by the Midwest and the 

Northeast. 

Bivariate analyses.  Table 2 displays the means of all dependent variables by children’s 

school breakfast participation and results from comparison-of-means tetss showing whether these 

differences are statistically significant.  In each sample, children who usually ate school 

breakfasts earned lower scores on reading and math tests relative to those who did not eat school 

breakfasts.  These differences are all statistically different.  Children who usually ate school 

breakfasts also exhibited poorer behavior, on average, than children who did not usually eat 

breakfast at school.  Breakfast participants scored lower on the approaches to learning, self-

control, and interpersonal skills scales.  Children who ate school breakfasts also had lower scores 

on the externalizing behavior scales, on average, indicating they were more likely to exhibit 

behavior problems relative to their peers.  Third graders who ate school breakfasts displayed no 

different levels of internalizing behavior problems than those who did not usually eat school 

breakfasts; however, among fifth graders, children who ate school breakfasts exhibited more 

internalizing behaviors. 
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Table 2. T-tests comparing means of dependent variables by whether child usually ate school breakfasts, 
among third, fifth, and eighth grade samples. 
          
  Third grade Fifth grade Eighth grade 

  
No 

breakfast 

Usually 
ate 

breakfast   
No 

breakfast 

Usually 
ate 

breakfast   
No 

breakfast 

Usually 
ate 

breakfast   
Cognitive Achievement          

Reading t-score 48.33 45.24 *** 49.09 45.76 *** 49.04 45.67 *** 
Math t-score  48.78 45.83 *** 49.72 46.51 *** 49.20 46.57 *** 

Social Skills          
Approaches to learning 2.99 2.85 *** 3.06 2.86 *** -- --  
Self-control 3.19 3.04 *** 3.27 3.09 *** -- --  
Interpersonal skills 3.09 2.93 *** 3.09 2.95 *** -- --  
Internalizing behaviors  3.29 3.28  3.33 3.26 * -- --  
Externalizing behaviors  3.33 3.18 *** 3.41 3.26 *** -- --   

*p<.05; ***p<.001          
 

 To more closely examine differences in social skills by participation in the School 

Breakfast Program, I calculated the percentage of children who usually ate school breakfasts and 

ate school breakfasts at least four times in the last week by the quartile they fell into on each 

behavioral measure.  These results are displayed in Table 3.  These analyses clearly show that 

children who exhibited poorer behavior were more likely to eat school breakfasts.  For example, 

among third graders scoring in the lowest quartile on the approaches to learning index (Q1), 59 

percent usually ate school breakfasts and 41 percent ate school breakfasts at least four times in 

the last week.  In contrast, among children scoring in the highest quartile on the approaches to 

learning index, only 45 percent usually ate school breakfasts and 29 percent ate school breakfasts 

four or more times last week.  A chi-squared test indicates that the differences in breakfast 

participation by the approaches to learning quartile are statistically significant.  This same pattern 

holds for the self-control index, interpersonal index, and externalizing behavior scales.  For each 

of these measures, school breakfast participation rates decrease as children’s behavior shows 

higher development; these differences are all statistically significant.  However, there is no 
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pronounced pattern relating internalizing behaviors to breakfast participation, and no statistically 

significant results according to that behavior measure. 

Table 3. Percentage of children who usually ate school breakfasts and ate school 
breakfasts at least 4 times last week, by behavior quartile, and results of chi-
square tests examining whether breakfast participation differs by quartile, among 
third and fifth grade samples. 
          
  Third grade Fifth grade 

  

Usually ate 
school 

breakfasts 

Ate school 
breakfasts 4+ 

times last 
week 

Usually ate 
school 

breakfasts 

Ate school 
breakfasts 4+ 

times last 
week 

Approaches to learning *** ** *** *** 
Q1 59.0 40.7 64.4 50.8 
Q2 56.9 38.1 64.1 52.9 
Q3 54.9 37.7 54.1 41.2 
Q4 44.9 29.2 45.9 34.7 

Self control *** *** *** *** 
Q1 60.9 41.4 63.5 52.6 
Q2 58.0 40.8 64.2 47.3 
Q3 52.2 34.5 56.4 44.9 
Q4 45.0 29.3 43.9 33.7 

Interpersonal skills ***  * ** 
Q1 62.4 44.3 61.8 52.3 
Q2 52.0 35.4 58.7 43.5 
Q3 57.0 38.5 55.6 42.0 
Q4 44.4 27.6 49.1 38.3 

Internalizing behaviors     
Q1 54.8 35.9 61.7 46.5 
Q2 50.2 34.5 56.8 43.7 
Q3 54.9 36.3 53.1 41.2 
Q4 54.4 37.8 55.2 44.6 

Externalizing behaviors ***  *** *** 
Q1 59.9 42.6 64.7 52.2 
Q2 57.3 38.5 62.5 48.4 
Q3 51.1 34.0 52.9 41.1 
Q4 42.2 26.9 44.1 34.0 

*p<.05; p<.01; ***p<.001    
Note: Higher scores on behavior measures indicate more positive development 

 

 Multivariate analyses.  Table 4 displays the results from multivariate OLS regression 

analyses conducted on the third, fifth, and eighth grade samples to test the relationship between 

breakfast participation and cognitive outcomes.  These results correspond to Model 1, and 
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control for numerous characteristics children and their families, including test scores in the 

previous wave.  These models also include school fixed-effects to hold constant characteristics of 

schools that may affect both breakfast participation and cognitive outcomes.  These findings 

show no statistically significant relationships between eating breakfast at school and reading and 

math test scores.  The coefficients show no obvious pattern and none are statistically significant.   

Table 4. Coefficients and standard errors from weighted OLS multivariate 
regression models with school fixed effects predicting cognitive outcomes, among 
third, fifth, and eighth grade samples. 
      

  
Reading 
test score   

Math  
test score     

Third Grade          
Usually ate school breakfasts -1.04  -0.91   
 (1.09)  (0.94)   
Ate school breakfasts 4+ times last week -0.39  -0.61   
 (1.18)  (1.06)   
N 1,225  1,281   
      
Fifth Grade      
Usually ate school breakfasts 0.27  1.12   
 (0.85)  (0.94)   
Ate school breakfasts 4+ times last week -0.92  -1.74   
 (0.83)  (0.92)   
N 1,251  1,257   
      
Eighth Grade      
Usually ate school breakfasts 0.02  -0.89   
 (0.92)  (0.59)   
Ate school breakfasts 4+ times last week -0.48  -0.42   
 (0.85)  (0.60)   
N 1,332   1,347    
Controls: last wave test score, gender, age, race/ethnicity, disabled, income  
English not spoken at home, family structure, number of siblings, parents' education, 
mother's employment status, region; school fixed effects     

 

 Table 5 shows results from multivariate OLS regression analyses conducted on the third 

and fifth grade samples testing the relationship between breakfast participation and social skills 

outcomes.  No statistically significant relationships were found among the third grade sample.  

Among fifth graders, however, children who ate at least four breakfasts last week scored, on 
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average, approximately .18 lower on the self-control index and .16 lower on the externalizing 

behavior index relative to children who did not eat four or more breakfasts, holding all other 

factors constant.  These relationships are opposite of my expectation that consuming school 

breakfasts improves behavior; however, they are consistent with bivariate analyses that 

suggested a strong positive relationship between poor behavior and breakfast participation. 

Table 5. Coefficients and standard errors from weighted OLS multivariate regression models with school 
fixed effects predicting social skills, among third and fifth grade samples. 
        

  
Approaches 
to learning 

Self-
control  

Inter-
personal 

skills 
Internalizing 

behaviors 
Externalizing 

behaviors  
Third Grade             
Usually ate school breakfasts -0.16 -0.06  -0.50 0.03 -0.12  
 (0.09) (0.09)  (0.09) (0.07) (0.08)  
Ate school breakfasts 4+ times last week 0.02 0.02  -0.02 -0.10 0.02  
 (0.11) (0.10)  (0.10) (0.08) (0.10)  
N 1,270 1,260  1,254 1,256 1,256  
        
Fifth Grade        
Usually ate school breakfasts -0.03 0.03  0.06 -0.07 0.07  
 (0.09) (0.09)  (0.11) (0.09) (0.07)  
Ate school breakfasts 4+ times last week -0.08 -0.18 * -0.18 0.08 -0.16 *
 (0.09) (0.08)  (0.11) (0.09) (0.07)  
N 1,259 1,241  1,222 1,230 1,245  
*p<.05        
Controls: gender, age, race/ethnicity, disabled, income, English not spoken at home, family structure, number  
of siblings, parent's education, mother's employment status, region; school fixed effects  

 

Longitudinal Analyses 

Sample characteristics.  Table 6 displays the means and standard errors of all variables 

used in longitudinal analyses.  All children in the longitudinal sample were in at least one of the 

cross-sectional samples; consequently, the characteristics of my longitudinal sample are 

comparable to those of the separate cross-sectional samples (as shown in Table 1).  The mean 

test scores were between 47 and 48; the mean score on the approaches to learning index was 

below 3, while the mean score on all other social skills indices were higher than 3.  54 percent of 
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the child-years in the sample ate school breakfasts often, and almost 40 percent ate school 

breakfasts at least 4 times last week.  58 percent were older than their average classmate.  The 

modal income categories were $10,001-$15,000, $15,001-$20,000, and $20,001-$25,000.  In 

about half of the child-years, the child lived in a household with two biological parents, and with, 

on average, two siblings.  44 percent of children had mothers who worked full time and nearly 

40 percent had mothers who did not work at all. 
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Table 6. Mean and standard errors of variables used in 
analyses, among longitudinal third through eighth grade 
sample. 

Description Mean 
Standard 

error 

Dependent Variables 
Cognitive Achievement   
 Reading t-score 47.47 0.09 
 Math t-score 47.71 0.09 
Social Skills   
 Approaches to learning 2.91 0.01 
 Self-control 3.10 0.01 
 Interpersonal skills 3.01 0.01 
 Internalizing behaviors  3.31 0.01 
 Externalizing behaviors  3.27 0.01 

Independent Variables 
 Usually ate school breakfasts 0.54 0.00 

 
Ate school breakfasts 4+ times last 
week 0.39 0.00 

Controls   
 Older than average 0.58 0.00 
 Annual household income   
 $5,000 or less 0.06 0.00 
 $5,001 - $10,000 0.10 0.00 
 $10,001 - $15,000 0.17 0.00 
 $15,001 - $20,000 0.17 0.00 
 $20,001 - $25,000 0.16 0.00 
 $25,001 - $30,000 0.15 0.00 
 $30,001 - $35,000 0.09 0.00 
 $35,001 - $40,000 0.07 0.00 
 $40,001 - $50,000 0.03 0.00 
 $50,001 or higher 0.00 0.00 
 Family structure   
 Two biological parents 0.48 0.00 
 One biological, one other parent 0.12 0.00 
 Single biological parent 0.35 0.00 
 Other 0.05 0.00 
 Number of siblings 2.04 0.01 
 Mother's employment status   
 Not working 0.38 0.00 
 Working part-time 0.18 0.00 
 Working at least 35 hours a wk 0.44 0.00 
 N (in child-years)  10,183 
  N (children)  6,033 
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 Bivariate analyses.  Comparisons of means of dependent variables by breakfast 

participation among the longitudinal sample, shown in Table 7, display the same patterns found 

cross-sectional analyses.  Children who did not usually eat school breakfasts scored higher, on 

average, on reading and math achievement tests and averaged higher scores on all behavioral 

measures.  The differences are all statistically significant. 

Table 7. T-tests comparing means of dependent 
variables by whether child usually ate school 
breakfast, among longitudinal third through eighth 
grade sample. 
    

  
No 

breakfast 

Usually 
eats 

breakfast    
Cognitive Achievement    

Reading t-score 49.20 45.87 *** 
Math t-score  49.27 46.29 *** 

Social Skills    
Approaches to learning 2.98 2.84 *** 
Self-control 3.18 3.03 *** 
Interpersonal skills 3.08 2.94 *** 
Internalizing behaviors  3.33 3.30 * 
Externalizing behaviors  3.35 3.20 *** 

*p<.05; ***p<.001    
 

 Multivariate analyses.  The results of child-level fixed effects models can be found in 

Tables 8 and 9.  Table 8 shows no significant effects of eating school breakfasts on reading and 

math test scores, net of observable and child-level unobservable characteristics.  Table 9 shows 

that there are no significant effects of participation in the School Breakfast Program or 

participation intensity on social skills, net of observable and unobservable child characteristics.   
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Table 8. Coefficients and standard errors of child fixed-effects models 
predicting cognitive test scores, among longitudinal third through 
eighth grade sample. 
     

  
Reading test 

score   
Math test 

score   
Usually ate school breakfasts -0.45  -0.34  
 (0.28)  (0.25)  
Ate 4+ school breakfasts last week 0.15  0.07  
 (0.28)  (0.25)  
N (in child-years) 9,238  9,452  
N (children) 5,553   5,630   
Controls: age, income, family structure, number of siblings, mother's   
employment status; child fixed-effects    

 

Table 9. Coefficients and standard errors of child fixed-effects models predicting social skills 
outcomes, among longitudinal third through eighth grade sample. 
       

  
Approaches 
to learning 

Self-
control 

Interpersonal 
skills 

Internalizing 
behaviors 

Externalizing 
behaviors 

Usually ate school breakfasts 0.03 0.02 0.06 -0.02 -0.01 
 (0.04) (0.04) (0.04) (0.04) (0.04) 
Ate at least 4 breakfasts last 
week -0.01 -0.29 -0.05 0.02 0.04 
 (0.04) (0.04) (0.04) (0.04) (0.03) 
N (in child-years) 6,845 6,778 6,732 6,732 6,806 
N (children) 4,824 4,796 4,774 4,765 4,806 
Controls: age, income, family structure, number of siblings, mother's employment status; child fixed-effects 

 

Summary and Explanation of Findings 

 Among children eligible for free or reduced price meals, those who participated regularly 

in the School Breakfast Program scored lower on cognitive tests and exhibit poorer behavior in 

school, on average, relative to those who did not eat breakfasts at school.  This bivariate finding 

is consistent in cross-sectional and longitudinal data and across various outcomes.  Two 

statistically significant findings emerged in cross-sectional multivariate analyses.  Children who 

ate at least four school breakfasts in the last week exhibited lower levels of self-control and more 

externalizing behavior problems relative to children who did not eat school breakfasts that often.  
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Usually eating breakfasts at school was unrelated to all cognitive or behavioral outcomes in 

multivariate cross-sectional models.  Any association between eating breakfast at school and 

cognitive or behavioral outcomes, however, was completely explained by children’s 

characteristics. There was no evidence from more rigorous fixed-effects models that participating 

in the School Breakfast Program affected children’s cognitive and social outcomes. 

Various factors could account for these findings.  Many students who do not participate 

in the School Breakfast Program eat breakfast at home; even those students who do participate in 

the program may eat breakfast at home in addition to breakfast at school.  In these instances, 

eating a second breakfast at school may not add much value.  Furthermore, schools serve 

breakfasts of different nutritional values and even students at the same school consume different 

parts of each meal served.  These nutritional discrepancies may create enough variation in the 

program’s effects to prevent conclusions from being drawn about participation in the program as 

a whole.  My findings could also indicate that other characteristics of children and their families 

are such strong predictors of success in school that it is quite difficult to influence success 

through social programs such as nutrition programs. 

Study Limitations and Suggestions for Future Research 

This study suffers from several limitations.  The ECLS-K only provides information 

reported by parents on whether their child “usually eats a breakfast provided by the school”.  The 

survey did not collect data from children themselves and parents may have over or 

underestimated their child’s participation.  Furthermore, “usual” participation in the breakfast 

program was not defined for parents and thus may have been interpreted inconsistently. While 

cognitive tests can reliably assess a child’s cognitive achievement over time, different teachers 

report on children’s behavior each year.  It is also likely that teachers answer questions regarding 
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children’s behavior differently depending on how old that child is.  Therefore, the results child 

fixed-effects models of social skills outcomes are unreliable.   

This study points to many directions for future research.  Given the difficulty in isolating 

the effects of participation in breakfast programs on school outcomes, researchers may want to 

try alternative methods, propensity score matching in particular, to test this model’s sensitivity.  

Propensity score matching would also be a more valid way to assess the program’s impact on 

children’s behavior, since models would compare children of the same age.  The two significant 

findings in my study pointed to an effect of participating in the program nearly every day on 

school behavior.  Future research can continue to examine how outcomes might vary by intensity 

of participation in this program.  Researchers may also want to examine how the characteristics 

of a particular school’s program, such as the nutritional quality of breakfasts or where the 

breakfasts are served, may affect children’s outcomes.  Researchers could also examine the 

effect of the program on schools or classrooms, instead of individual children.  For example, 

while behavior among individual children may not vary to a statistically significant degree based 

on participation in a breakfast program, it is possible that the manageability of an entire 

classroom might change as more children consume breakfast in the morning.   

Conclusions and Policy Implications 

While policy makers can continue to promote the School Breakfast Program as a way to 

alleviate child hunger by making sure those in need have adequate access to filling breakfasts, 

there is no evidence in this study to support the argument that the program has measurable 

educational benefits for students.  While anecdotal evidence from educators and research on 

nutrition still seems to point in the direction of a link between school breakfasts and school 
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outcomes, as of now, this link has not been empirically proven.  My results cast further doubt on 

these claims. 

The conclusions of this study add to our knowledge of the impact of food and nutrition 

programs on children.  Through rigorous analyses, I find no effect of consuming breakfasts at 

school on children’s cognitive achievement and social skills net of observable and unobservable 

characteristics.  Although the present study did not confirm hypotheses regarding positive effects 

of the School Breakfast Program on children’s school outcomes, other research on nutrition and 

school breakfasts does indicate that the School Breakfast Program may benefit children in some 

ways apart from providing nutritious food.  Future research will need to continue carefully 

parsing out whether and how the School Breakfast Program benefits children in ways that 

promote their educational success. 
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