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ABSTRACT 
 

 This paper examines the impact of both eating school breakfast and attending a 

school that offers the United States Department of Agriculture’s School Breakfast 

Program on primary school academic achievement over time.  I use data from the 1999 

through 2007 Early Childhood Longitudinal Study, Kindergarten Class of 1998-99.  An 

ordinary least squares model is used to examine the effects of School Breakfast Program 

offering and participation in the program on academic achievement, as operationalized 

through percent growth in reading and math in the early formative years (kindergarten 

through third grade), testing years (third through eighth grade), and in the entire primary 

school sample (kindergarten through eighth grade).  The probability of having excessive 

unexcused absences and tardies serves as a proxy for poor academic performance, as 

individuals who spend less time in class often perform lower than peers with consistent 

attendance.  I find that eating school breakfast and attending a school that offers the 

School Breakfast Program is associated with increases in reading and math test scores 

over time, both in the early formative years and across the entire sample of kindergarten 

to eighth grade, particularly in the area of mathematics.  
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INTRODUCTION 
 

Our system of primary education faces two concurrent crises: (1) failure to 

educate globally competitive youth and (2) juvenile obesity.  Rapidly declining health 

among primary school students puts pressure on policymakers to develop timely, 

effective interventions.  According to the Center for Disease Control (CDC), in 2010, 

sixteen percent of adolescents aged 2-19 were obese (CDC 2010).  This epidemic has put 

child health on the national agenda.  In 2008, First Lady Michelle Obama made her most 

pressing policy agenda reducing childhood obesity, stating, “The idea here is very simple: 

to put in place commonsense, innovative solutions that empower families and 

communities to make healthy decisions for their kids” (Givhan 2010).  The First Lady 

proposes education reform to improve school lunches, amplify physical activity, and 

increase access to nutrition education and fresh and healthy food for all children.   

All the while, United States public schools are failing academically in the areas of 

mathematics and science, particularly in comparison to other Organization for Economic 

Co-operation and Development (OECD) countries.  According to the OECD, at age five, 

a child in Australia and the United Kingdom can expect to receive, on average, 20.7 years 

of education, while children in the United States can only expect to receive 16.7 years of 

education (OECD 2006).  School years as well as school days are shorter in the United 

States and as a result, on average, students in the U.S. can expect almost four fewer 

educational years during their lifetimes.  Additionally, the United States still struggles 

with high school graduation rates.  In assessing United States graduation rates, the 

National Center for Education Statistics found that 74.9 percent of public school 
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freshmen in the class of 2007-08 reached high school graduation (NCES 2010).  Often, 

students from underserved communities are shuffled through low-performing schools, 

increasing their likelihood and risk of attrition over time.  The rising number of “dropout 

factories” contributes to the approximately 3 million 16- through 24-year-olds in 2008 

not enrolled in high school and living without a high school diploma or alternative 

credential (NCES 2010).  We now find that students are spending less time in school and 

are suffering from nutritional deficits, especially in low-income urban areas.  Education 

reformers have implemented countless federal- and state-funded programs to attack these 

issues separately, including authorizing the National School Lunch Program (NSLP) and 

the national standards-based No Child Left Behind Act (NCLB).  What if, however, there 

were a program that could successfully address both declining health and academic 

achievement?  This paper examines the effect of schools offering the School Breakfast 

Program (SBP) and students eating breakfast at school on academic achievement. 

Several studies have linked skipping breakfast to nutritional deficiencies and 

increasing nutrition to gains in academic achievement (Glewwe, Jacoby, and King 2001; 

Alderman, Hoddinott, and Kinsey, 2006; Middleman et al. 1996; Pollitt, Cueto, and 

Jacoby, 1998).  If nutrition is associated with gains in academic achievement, then those 

who implement education policy may be concerned with how eating throughout the day, 

or skipping meals, is associated with specific academic gains.  How does eating a 

nutritious breakfast influence the rest of a child’s day at school?  Is a child more or less 

prepared for learning?  Does the presence of a school program or availability of food 

increase the likelihood that a child will frequently attend school?  Low-income children 
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are especially at risk for academic deficits, with an increased probability of nutritional 

deficiencies, higher risk for obesity than those with higher incomes, and lack of 

availability to sufficient food (Alaimo et al. 2001; Currie 2005; Cutler et al. 2003).   

However, there are gaps in the current research on the impact of nutrition, 

breakfast consumption, health benefits, and achievement. The mixed results on the 

impact of the School Breakfast Program and whether or not it increases the likelihood of 

eating breakfast is highly contingent on the definition of what constitutes “breakfast.” 

Previous literature defines breakfast in several different ways, including: (1) any food or 

beverage eaten between 5 and 10 A.M. (Siega-Riz, Popkin and Carson 1998), and (2) 

eating anything more than a cup of tea or coffee between 5 and 10 AM (Dickie and 

Bender 1982a).  Other studies have broken down breakfast consumption into categories.  

For example, Michaud et al. (1991) defines breakfast in five categories: (1) food 

constituting 0-99 Kcal, (2) food constituting 100-199 Kcal, (3) food constituting 200-299 

Kcal, (4) food constituting 300-399 Kcal, and (5) food consisting of 400+ Kcal (Michaud 

et al. 1991).  For the purposes of the present study, nutritional information is determined 

by the federal requirements outlined by the United States Department of Agriculture’s 

School Breakfast Program.  According to the Food and Nutrition Service (FNS), School 

Breakfast Program breakfasts must meet the Dietary Guidelines for Americans’ 

recommendations, which state that no more than 30 percent of the child’s calories can 

come from fat and no more than 10 percent of the child’s calories can come from 

saturated fat.  School-administered breakfasts must also meet one-fourth of the 

Recommended Dietary Allowance of calories, protein, Vitamin A, Vitamin C, calcium, 
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and iron (FNS 2010).  Individual school authorities control specific decisions regarding 

implementation. 

The Child Nutrition Act of 1966 (CNA) established the School Breakfast Program 

as a means of providing cash assistance to states willing to operate nonprofit breakfast 

programs in public schools, nonprofit private schools, and residential childcare centers.  

The program was designed to provide grants to schools serving low-income, 

“nutritionally needy” children, with an initial focus on schools in poor or rural areas 

where children have a long commute to school and may arrive to school hungry.  In 1975, 

the United States Department of Agriculture’s (USDA) School Breakfast Program 

received Congressional authorization, which stated that the program should be “available 

in all schools where it is needed to provide adequate nutrition for children in attendance.”   

 

THE USDA SCHOOL BREAKFAST PROGRAM 

The United States Department of Agriculture administers the School Breakfast 

Program both at the federal level, through the USDA’s Food and Nutrition Service, and at 

the state level, through state education agencies and local food authorities. The USDA 

offers schools cash subsidies for each meal they serve, providing that the schools offer 

the meals at either a free or reduced price and meet the federal breakfast requirements. 

Subsidies for the SBP are determined by the family poverty income line.  Children from 

families between 130 percent and 185 percent of the federal poverty level qualify for 

reduced-price school breakfast, while children from families below 130 percent of the 

poverty line qualify for free breakfast.  In 2003-2004, the USDA provided $1.20 for 
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every free breakfast, $0.90 for every reduced-price breakfast, and $0.22 for every full-

price breakfast.  Schools that are deemed in “severe need” may receive a reimbursement 

of up to $0.23 higher for each free or reduced-price breakfast.  

During the first year of its two-year pilot program, SBP breakfasts were eaten by 

80,000 children, costing the federal government $573,000.  Since authorization, the 

number of children served by the SBP has dramatically risen.  In 1970, half a million 

children were served SBP meals.  By 2002, the number of children receiving SBP meals 

rose to 8.2 million children, 6.7 million of whom received free or reduced-price 

breakfast.  With rising participation comes an increase in the need for federal funding.  

The SBP has come with a hefty price tag, with federal funding increasing from $10.8 

million in 1970 to $1.68 billion in 2003.  In 2010, there were over 87,000 schools and 

institutions participating in the SBP.  Although a school may opt into the SBP because a 

significant portion of its students qualify for free or reduced-priced meals, once a school 

is eligible and opts into the SBP, all children at the school, regardless of family income, 

are eligible for the federally funded breakfast. 

This paper will examine the effect of SBP program offering and participation in 

the program on academic growth and rates of attendance.  In order to fully assess the 

scope of the problem, this paper will first address the previous research regarding this 

issue.  Then, it will concentrate on the conceptual model developed, data used, and the 

methodology underwent for this research.  It will then delve into discussion on the results 

of the research and, finally, explore conclusions and policy implications for future study.    
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LITERATURE REVIEW 

 Previous research demonstrates that there are mixed results as to the dietary and 

academic impact of the School Breakfast Program. 

 While eating breakfast has been associated with increased levels of nutrients, 

some research suggests that the extra calories consumed may lead to neutral or even 

negative health outcomes.  Some early studies on general breakfast consumption from the 

first National Evaluation of the School Nutrition Programs find that eating breakfast is 

positively and significantly related to daily intake of nutrients (Devaney and Fraker 

1989).  Children who skipped breakfast were found to be deficient in total daily intakes 

of nutrients and food energy and unable to make up the difference by eating other meals 

throughout the day (Sampson et al. 1995).  Research from the 1998 Bogalusa Heart Study 

suggests that a large percentage of the children who skipped breakfast had vitamin 

deficiencies and failed to meet two-thirds of the Recommended Dietary Allowance 

(RDA) for iron, calcium, folacin, vitamin A, E, D, and B6, zinc, and thiamin.  The 

research did find drawbacks for breakfast eaters in that there were increases in sodium, 

cholesterol, and sugar among breakfast eaters (Nicklas et al. 1998, 1993).  Other studies 

suggest that percent caloric intake from fat over a 24 hour period was higher for those 

that consumed breakfast than those that did not (Dwyer et al. 1998).  Schanzenbach 

(2009) proposes similar results in the increased likelihood of obesity for children who 

participated in the National School Lunch Program.   

 Recent research reveals that participating in the SBP increases healthy eating 

index scores, reduces percent calorie intake from fat and low fiber intake, and reduces the 
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probability of vitamin deficiencies in folate, vitamin E, and vitamin C (Bhattacharya 

2006).  This study argues that since total calories ingested during breakfast did not 

increase, the SBP improves the quality of food children eat for breakfast.  Researchers 

have also found the benefits of eating breakfast to include lowering Body Mass Index 

(BMI) (Niemeier et al 2006; Affenito et al. 2005).   

 Research has also established that supplying breakfast to children in low-income 

communities is associated with an increase in school attendance, decrease in tardiness, 

and improvements in eating a “substantive breakfast” (Briefel et al. 1999).  Researchers 

have asserted that participation in the School Breakfast Program is associated with high 

rates of attendance (Abell Foundation 1998; Briefel et al. 1999; Cook et al. 1996; Jacoby 

et al. 1996; Meyers et al. 1989; Murphy et al. 1998a, 1999; Powell et al. 1998; and 

Rampersaud et al. 2005).  Many of these studies also point out that participation in the 

SBP is associated with a decrease in school tardiness (Abell Foundation 1998; Briefel et 

al. 1999, Cook et al. 1996; Meyers et al. 1989; Murphy et al. 1998b, and Murphy et al. 

1999).  Increased attendance and decreased tardiness may improve academic outcomes.  

Although many studies corroborate the findings, there are limitations to the findings on 

attendance and tardiness.  Many of the studies have either a small sample size or have 

found limited to no statistical significance.  However, because many studies with 

different data and methodologies resulted in similar conclusions on the benefit of SBP on 

attendance, we cannot entirely discredit these findings.  

For the purposes of this study, this research will attempt to answer the question of 

whether a loss in nutrition (skipping school breakfast) has an impact on academic 
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achievement.  Several previous studies have attempted to delve into the relationship 

between the School Breakfast Program and academic performance.  Research has been 

used to analyze the relationship between breakfast and both test scores and cognitive 

functioning, as operationalized in a variety of ways.  In comparison to the strength of 

information on dietary improvements and attendance, there is currently less convincing 

information on the impact of the SBP on academic achievement and cognitive 

functioning.  According to Ernesto Pollitt, a professor of pediatrics and an SBP scholar, 

“No definitive conclusions can be drawn from the existing data on either the long and 

short-term benefits of breakfast on cognition or the mechanisms that mediate this 

relation.  Research strongly suggests that omitting breakfast interferes with cognition and 

learning, an effect that is more pronounced in nutritionally at-risk children” (Briefel et al. 

1999 and Pollitt and Mathews 1998).  An older study from 1989 shows one of the largest 

effects of SBP participation on academic achievement, with an increase of 10 percent of a 

standard deviation in a student’s Comprehensive Test of Basic Skills (CTBS) for 

individuals participating in the SBP.  This research does not find significant effects of 

participation in the SBP on subtests within CTBS.  There was, however, a positive but 

insignificant relationship between program participation and the language and math 

subtests, while no effect appeared on the reading subtest (Meyers et al. 1989).  The 

impact of SBP participation seems more pronounced on mathematics assessments.  When 

studying two eastern cities, Murphy et al. (1999) found a significant, positive relationship 

between SBP participation and mathematics grades. 
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In assessing the impact on cognitive performance, previous studies have looked at 

what happens to glucose levels and psychological testing when children omit breakfast.  

Cromer’s research supports the hypothesis that no significant psychological measures 

differ for participators in the SBP and non-participators for short-term auditory memory, 

mood, vigilance, and operationalized behavioral measures (Cromer et al. 1990).  

However, one study suggests a significant association of SBP participation with 

children’s psychosocial outcomes, including lower levels of anxiety, hyperactivity, 

childhood depression, and psychosocial dysfunction (Murphy et al. 1998a).  There 

continue to be mixed results on the impact and efficacy of the SBP.  Jacoby et al. (1996) 

finds that there was no significance in the relationship between program participation and 

short-term cognitive outcomes. 

International studies have also addressed school outcomes and national breakfast 

programs.  In a study in Jamaica, participation in a school breakfast program was 

associated with a significant, positive effect on mathematics test scores.  There was no 

significance, however, in the relationship between the program and spelling and reading 

test scores (Powell et al. 1983).   In contrast to findings from Powell et al. (1983), some 

studies, however, did not find significance in the relationship between academic 

achievement and the SBP.  A later study with the same author and sample country 

suggests that participation in Jamaica’s national breakfast program was not significantly 

related to test scores overall but was significantly related to test scores for young children 

(Powell et al. 1998).  In another international study, participation in a Peruvian breakfast 

program was not significantly related to overall achievement but did positively affect 
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vocabulary scores for undernourished children (Jacoby et al. 1996).  Limited significance 

was also found in a separate breakfast program study in Jamaica, where participation in 

the Jamaican breakfast program was positively and significantly related to increases on a 

verbal fluency test but not significant in relation to performance on three other short-term 

cognitive tests (Chandler et al. 1995). 

Despite evidence suggesting some positive health and academic outcomes of the 

SBP, older studies have indicated that the availability of the School Breakfast Program is 

not associated with an increase in the likelihood of a child eating breakfast (Devaney and 

Fraker 1989).   According to data from the School Nutrition Dietary Assessment Study of 

1992 (SNDA-1), the percentage of students who eat breakfast was the same across 

schools that participated and did not participate in the School Breakfast Program 

(Gleason 1995).   

Research suggests that participation in the SBP or attending a school that offers 

the SBP may be associated with increases in mathematics test scores, achievement in the 

early formative years of school, and test scores for at-risk children in underserved 

neighborhoods. 

This research contributes to the current body of knowledge on the impact of 

breakfast consumed through the SBP on achievement by building on the research of 

Meyers et al. (1989); using all seven rounds of the Early Childhood Longitudinal Study, 

Kindergarten Class of 1998-99 (ECLS-K); and assessing achievement through IRT 

reading and math scores, percent academic growth, absence rates, and tardiness.  
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CONCEPTUAL MODEL 

 This research focuses on school offering of the USDA School Breakfast Program 

and student participation in the School Breakfast Program.  The analysis seeks to test the 

hypothesis that participation in the School Breakfast Program leads to positive academic 

outcomes.  The conceptual model is predicated on the hypothesis that eating breakfast 

prepares students for academic learning.  Previous research suggests that skipping 

breakfast may impede learning, especially among at-risk and nutritionally needy children 

(Briefel et al. 1999).  I hypothesize that, in congruence with previous research, 

participating in the SBP will be positively associated with academic outcomes in 

mathematics, especially in the early school years.  The analysis also questions whether 

there is a difference between participation in the program and school program offering.  

Do children have to eat school breakfast consistently to reap the benefits of attending a 

school that offers the SBP? Are schools that offer the SBP substantively different from 

schools that do not offer the SBP as it relates to academic outcomes? I also hypothesize 

that students who are offered a healthy breakfast have an incentive to show up to school 

and to arrive on time.  Many schools place key academic subjects such as reading and 

math in the first block of the school day in order to capitalize on student engagement and 

attention early in the day.  Research has shown that students who have consistent 

attendance perform better academically than students who have large gaps in attendance 

(Cohn & Johnson 2006; Wimmer 2008). 

 A wide variety of factors influence how a student performs in school, outside of 

eating breakfast or attending a school that offers the SBP.  Outside factors at the school 
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level, such as the quality of the school the child attends, teacher’s level of experience, 

security, neighborhood, class size, special education population, and population of 

minority students, may all affect how a child performs academically.  Within the home, 

parental education, income level, a student’s gender, race, IQ, motivation, and disability 

status may also impact performance and whether or not a child gets to school consistently 

and on time.   

With insufficient data available in all datasets, there is omitted variable bias in my 

study.  In order to reduce bias, I will add control variables to my model.  These include 

(1) gender, (2) race, (3) disability status, (4) region, (5) urban status, (6) school 

percentage of minority students, (7) family poverty status, and (8) parent education.  

These variables may account for some of the change in student performance and student 

attendance.  I hypothesize that, on average, having a special education Individualized 

Education Plan (IEP) on file will be associated with a lower percent growth in reading 

and math over time and reduced attendance.  This negative relationship may not only be 

due to inherent limitations of the disability, but also limited resources, insufficient 

staffing, and behavioral interruptions.  Additionally, issues of access to appropriate 

transportation may result in a negative effect on attendance.  I expect that living in 

chronic poverty will also be associated with smaller academic growth over time and 

increased absences.  Students living in poverty often have reduced access to food 

security, educational supplies, and transportation.  In looking at school demographics, 

research has shown that a large percentage of schools with a high percentage of minority 
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students exist in low-income, low-performing neighborhoods.  A variable that captures 

this information may help account for some of the negative impact on student growth.  
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DATA AND METHODOLOGY 

DATA 

 In order to analyze the relationship between the School Breakfast Program and 

academic achievement, I use the Early Childhood Longitudinal Study, Kindergarten 

Class of 1998-99 (ECLS-K).  The ECLS-K is an early childhood longitudinal study that 

follows the kindergarten class of 1998-1999 in the United States through eighth grade.  

The 21,260 children initially surveyed in the ECLS-K were randomly sampled within 

each ECLS-K school, come from diverse backgrounds, and attend both public and private 

schools.  Also included in these data are survey data from parents of the children 

sampled, teachers from each sampled school, and schools from across the country.  Data 

were collected in the seven rounds, as detailed in Table 1.  

 

Table 1.  ECLS-K waves of data collection: School years 1998-99, 1999-2000, 2001-02, 2003-04, and  
2006-07 
     
Data collection   Date of collection   Sample 

Fall-kindergarten  Fall 1998  Full sample 
Spring-kindergarten  Spring 1999  Full sample 
Fall-first grade  Fall 1999  30 percent subsample 
Spring-first grade  Spring 2000  Full sample plus freshening 
Spring-third grade  Spring 2002  Full sample 
Spring-fifth grade  Spring 2004  Full sample 
Spring-eighth grade   Spring 2007   Full sample 

Note: Source: U.S. Department of Education, National Center for Education Statistics, ECLS-K (1998-1999).  Fall 1999 data 
collection consisted of a 30 percent sample of schools containing approximately 27 percent of the base-year children eligible 
to participate in year 2.   

  

For eighth grade data, samplers used a different sampling model.  They excluded 

children who immigrated to the United States after first grade, children who started 
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kindergarten before fall of 1998 and were retained later, and children who were home-

schooled until after their first grade year.  As a result, the data on eighth graders are not 

representative of all eighth graders.  Instead, according to the National Center for 

Education Statistics’ calculation from the 2006 Current Population Survey, the ECLS-K 

is representative of approximately 80 percent of the eighth graders in the 2006-2007 

school year.  Later analysis of the regressions will reflect the 80 percent representation of 

the eighth grade cohort.  

 Although missing data reduces the analysis samples, some of the missing data are 

deliberate.  For example, the ECLS-K study randomly sampled half of children who 

changed schools between fall of kindergarten and spring of first grade.  By fifth grade, 

5,214 children are excluded because they were subsampled out, became ineligible, 

received parental refusal, or had not participated in the baseline.  

Data were collected from children, parents of sampled children, teachers, and 

schools through self-administered questionnaires, one-on-one assessments, and 

computer-assisted telephone interviews (CATI).  To evaluate children, a trained assessor 

made school visits and conducted untimed, one-on-one assessments on academic 

knowledge (reading, mathematics, science, and social studies) in all seven rounds.  

Survey administrators added direct cognitive assessments in science knowledge in third, 

fifth, and eighth grade.  Surveys also included information on student growth, with 

measures for height and weight included in every assessment.  Psychomotor skills and 

early development were collected in the fall of kindergarten.  Questionnaires were 

administered to children in the third, fifth, and eighth grades to assess experience at 
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school, diet, extracurricular activities, and skills learned.  Data were collected from 

parents through a 45-50 minute phone interview conducted by a trained interviewer and 

collected through computer-assisted methods.  Teachers and school administrators filled 

out paper and pencil surveys.   

The overall data collection process was implemented to gain insight into child 

development (cognitive, social, physical, and emotional), educational environment, and 

home environment.  The ECLS-K was designed to look into not only how child 

characteristics, child and family health, parent characteristics, parent-child interaction, 

and community structure/social support impact elementary school outcomes and school 

characteristics but also how these variables affect individual student outcomes.  

For the purpose of this study, which is to analyze the impact of the School 

Breakfast Program on academic achievement, I examine data pulled from the school 

administrator and parent questionnaires on involvement in the School Breakfast Program, 

student records of attendance, and direct cognitive assessments.  Strengths associated 

with using the ECLS-K data are that the data are nationally representative and based on a 

large sample size of both students and schools.  This gives the design considerable 

statistical power.  Additionally, the dataset includes specific cognitive outcomes in 

reading and mathematics, which allows for assessing academic growth over time 

 

LIMITATIONS OF THE DATA 

 One major limitation of an ECLS-K based design is that it is non-experimental.  

As a result, estimates of the impact of offering the School Breakfast Program and 
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participating in the program could be subject to selection bias.  As with any non-

experimental study, this dataset is limited in that it cannot account for all variables that 

impact academic achievement.  Omitted variables may bias the coefficients on SBP 

participation and program offering.  Specifically, previous research has indicated that 

certain vitamin levels are associated with increased cognition.  The ECLS-K dataset is 

also limited in that it does not include information on dietary intake (breakfast content) or 

vitamin levels over time as intermediate outcomes.  Information on nutritional changes 

associated with the SBP may provide a more direct link between program participation 

and increased cognition and academic functioning.  

 

SAMPLE 

In the full dataset, combining rounds one through seven, there are 21,409 

observations.  The 21,409 observations included in the entire public-use dataset represent 

the children initially sampled in the baseline survey and those who were added to the 

sample in the freshening survey conducted in the fall of first grade.  In order to examine 

the effects of SBP school offering and individual participation on academic growth in 

reading and math, analysis is carried out on a subsample of participants.  I restrict the 

sample to students who did not have missing data for SBP school participation; SBP 

student participation; reading assessment data in the fall of kindergarten, spring of third 

grade, and spring of eighth grade; or math assessment data in the fall of kindergarten, 

spring of third grade, and spring of eighth grade.  The total number of students included 

in the restricted sample is 5,247.   
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METHODOLOGY 

 My analysis focuses primarily on the impact of both student participation in the 

SBP and school offering of the SBP on percent academic growth in reading and math 

between kindergarten and eighth grade, as determined by the direct cognitive assessments 

in the ECLS-K dataset.  

DEPENDENT VARIABLES 

ACHIEVEMENT 

For the purpose of this research, achievement is defined as percent growth in 

direct cognitive assessments over time in the two major testing subjects – reading and 

mathematics.  In looking at scale score growth over time, I find that schools that offer the 

SBP, on average, score lower on both reading and mathematics tests.  Figures 1 and 2 

highlight the overall score differences between third and eighth grade for schools that 

offer the SBP and schools that do not offer the SBP.   

 

Figure 1: Reading Achievement Data (Scale Scores) Across Schools 
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Figure 2: Mathematics Achievement Data (Scale Scores) Across Schools 

 

 

 

 

 

 

 

 

Overall reading and math scores in 3rd, 5th, and 8th grade are lower for schools 

participating in the USDA SBP than for non-participating schools.  This difference in 

overall score performance between SBP participating schools and SBP non-participating 

schools suggests that participation in the program may not be random.  Schools that have 

a high percentage of SBP-qualifying students may choose to offer the program because 

they have a large percentage of students who may be “nutritionally needy” and arrive to 

school hungry.  Although all schools receive a federal subsidy if they offer the SBP, 

schools receive a larger federal subsidy per free or reduced-price breakfast. Students are 

eligible for free or reduced-price breakfasts if they have family incomes no greater than 

130 or 185 percent of the federal poverty level, respectively.  Schools that serve at-risk 

students often have lower academic outcomes than schools that serve students from 

families with higher income levels. In 2008, 80.6 percent of school breakfasts were 
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served to students who qualified for and received reduced-price or free meals (Bartfeld 

2009).  In Bartfeld’s study, he found that although only 18 percent of students in schools 

that offer school breakfast participate in the program on any given day, students who 

qualify for free meals participate at a rate of 39 percent in comparison to the 20 percent 

of students who qualify for reduced-priced meals and 8 percent who have to pay full 

price for breakfast (Bartfeld 2009).  This suggests that a higher percentage of low-income 

students are participating in the SBP than their higher-income peers. Furthermore, in 

many cases, having a low-income population is associated with negative academic 

outcomes.  Issues of non-random selection into the SBP may bias the coefficient on SBP 

participation.   

Instead of using scale scores for achievement, I use Item Response Theory Scale 

Scores (IRT).  In the ECLS-K direct assessments, students were not asked the same 

number of questions or same types of questions in each round.  Also, depending on past 

successes, students were tracked into high or low testing levels.  The IRT scale scores 

allow for measuring gains over time by estimating student performance on the entire set 

of assessment questions, regardless of whether or not they actually answered the 

question.  The IRT system uses a pattern of right, wrong, and omitted scores to estimate 

what a child would have answered on any given question.  The IRT system of estimating 

scaled performance accounts for the possibility of a lower-scoring child guessing difficult 

questions correctly.  Common items are present in a routing test and in later second-stage 

(both high and low) tests and allow for the IRT scaled scores to be compared over time.  

The scores then represent an estimate of the number of test items a student would have 
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answered correctly had they answered all 186 questions in all the rounds of reading and 

all 153 questions in the mathematics rounds.  Finally, IRT overall scores in reading and 

math have reliabilities of over 0.9 (90 percent), making them a clear and accurate method 

of determining academic achievement.  

In order to capture academic achievement in an ordinary least squares model 

(OLS), I use percent growth in reading and math.  Percent growth is assessed in the 

regressions in the following three ways: (1) percent growth between kindergarten through 

eighth grade (overall growth), (2) percent growth between third grade and eighth grade 

(standardized testing grades), and (3) percent growth between kindergarten and third 

grade (early development grades).   

 

ATTENDANCE 

 The School Breakfast Program offers breakfasts at a free or reduced price to 

students in financial need, and, as a result, the program offering may incentivize early 

arrival or attendance in school.  This may lead to increasing academic performance.  In 

order to assess the relationship between the SBP and attendance, I pulled data from the 

ECLS-K school dataset on absences and tardies.  Unsuppressed data on attendance only 

occurs in the sixth round (fifth grade).  Attendance data from other rounds is suppressed 

in the public-use dataset.  I choose two variables to define fifth grade attendance: (1) 

uxabs, which is a dummy for having ten or more unexcused absences in the school year, 

and (2) uxtardy, which is a dummy for having ten or more unexcused tardies in the 

school year.  The regression attempts to answer whether participation in the SBP or 
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program offering is associated with a decrease in the probability of having chronic 

absences or tardies. 

 

INDEPENDENT VARIABLES 

To examine the relationship between achievement and school breakfast, I use data 

both from parent surveys on whether the child ate breakfast at school and from school-

level data on whether or not the school participated in the USDA School Breakfast 

Program. 

 

EATING SCHOOL BREAKFAST 

 In the ECLS-K dataset, information on student participation in school breakfast 

programs is collected through parent interviews in the spring of all five grade levels.  

Individual student-level participation data from the student surveys are suppressed in the 

public-use ECLS-K dataset.  In each round, parents were asked the question, “Does your 

child eat school breakfast?” Response data include the following answers: (1) Yes, (2) 

No, (-9) Not ascertained, (-8) Don’t Know, (-1) Not Applicable, and missing data.  This 

question does not specifically mention the USDA SBP but does ask if the child eats 

school breakfast.  In the restricted sample used in this research, of the students who ate 

breakfast in at least one year, a very small number did not attend a SBP school.  In order 

to assess the impact of eating school breakfast over time, I define the variable eat to be a 

dummy for whether a parent marked that their child has eaten school breakfast in at least 

one of the years.  Individuals who have never eaten a school breakfast are coded as 0 by 
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this variable.  To capture the impact of consistently eating school breakfast, I create the 

variable eatall.  For a student to be coded as 1 by eatall, any time the child’s parent 

responded to the question, “Does your child eat school breakfast?” they would have to 

mark “Yes.”  Individuals who have missing responses would still be coded as 1 if every 

time the parent responded, they responded, “Yes.”  The variable eat is used to determine 

if intermittent, single, or consistent eating of school breakfast is associated with an 

increase in academic outcomes.  The variable eatall focuses on the impact of consistently 

eating school breakfast. 

 

SCHOOL OFFERS THE SBP 

 Information on whether or not schools participate in the USDA SBP is available 

in the public-use dataset for rounds 5, 6, and 7 (third through eighth grade).  School 

administrators were asked, “Does your school participate in the USDA School Breakfast 

Program?” Response data included the following answers: (1) Yes, (2) No, (-9) Not 

ascertained, (-8) Don’t Know, (-1) Not Applicable, and missing data.  Analysis on 

program offering is limited to the third, fifth, and eighth grade years.  In order to capture 

program offering, I create two variables: USDA and USDAALL.  USDA is coded as 1 if a 

school administrator marked that their school participated in the SBP in at least one of the 

survey years.  Schools that have never participated in the program are coded as 0. For a 

school to be coded as 1 by USDAALL, any time a school administrator answered the 

question regarding SBP offering, they would have to mark “Yes.” Schools who have 

missing responses will still be coded as 1 as long as every time the school responded, 
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they responded, “Yes.”  Due to suppressed data and limited survey questions, information 

on SBP offering at the school level is not included for kindergarten or first grade.  The 

two variables are included to assess whether there is a difference in academic impact if a 

student has occasional or consistent exposure to a school that offers the SBP.  

 For models capturing attendance and the impact of the SBP, I created two 

variables measuring elements of the SBP.  USDA5 captures whether or not a student 

attended a school that offered the SBP in round 6 (5th grade). EAT5 captures whether or 

not a student eats school breakfast in 5th grade.  SBP offering is limited to fifth grade 

because attendance data in all years outside fifth grade are suppressed. 

 

CONTROL VARIABLES 

Several controls are added in order to reduce bias when estimating the effects of 

school breakfast participation and program offering on percent academic growth.   

 

STUDENT CHARACTERISTICS 

 This research controls for variables at the student level that may account for some 

of the variation in academic performance.  Included in this section are variables for 

gender, race, and special education status.  For gender, the dummy variable female is 

included. Male students are the baseline.  Individual dummy variables are included for 

race, including, black, Hispanic, Asian, and other.  Other includes responses for Pacific 

Islanders and American Indians.  For the race variable, Caucasian is the baseline variable.  

Due to limitations in the public-use dataset, there is no direct survey question regarding 
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special education status.  For the purposes of this research, Individualized Education Plan 

(IEP) status serves as a proxy for special education status.  IEPs are mandated by the 

Individuals with Disabilities and Education Act (IDEA) for students with disabilities and 

include cognitive information as well as long-term and short-term academic goals.  Any 

student with a diagnosed disability is legally required to either have an IEP or 504 Plan 

(accommodation report for students with special needs) on file at the school level.  I 

include this variable because I hypothesize that special education status may be 

negatively correlated with test scores over time.  It is possible, however, that special 

education status may be positively associated with percent growth, especially if students 

in the early grades, kindergarten and first grade, had not yet been diagnosed with a 

disability.  Initial scores, prior to intervention or differentiated instruction, may be quite 

low or inaccurate, which may lead to higher percent growth over time.  However, I 

hypothesize that on average, having an IEP on file will be associated with a lower percent 

growth in reading and math over time.  This negative relationship may be due not only to 

inherent limitations of the disability, but also to limited resources, insufficient staffing, 

and behavioral interruptions in the classroom. 

 

FAMILY CHARACTERISTICS 

Elements of family background may also account for changes in academic growth 

over time.  In this section, I include variables for family poverty level and parent 

education.  Family poverty level serves as a proxy for individual socioeconomic status.  

The variable intpov captures students with intermittent poverty.  This variable is coded as 
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1 if a parent stated that their family was below the poverty line in at least one of the 

rounds but not every round.  Parents who never stated that their family was below the 

poverty line or always stated that their family was below the poverty line are coded as 0.  

The variable pov captures students whose parents responded that they were below the 

poverty line for every round they answered.  This variable indicates chronic poverty.  

Individuals with missing data are still coded as 1 by this variable as long as they 

answered ‘below the poverty line’ for every question not missing.  Dummy variables for 

poverty are included because of my hypothesis that poverty level is negatively associated 

with academic performance.  It is possible that living in chronic poverty may have a 

different impact on academic growth than being exposed to intermittent poverty.  

Parent education is also included in the model.  Dummy variables for parents who 

have not received a high school diploma, received a college diploma, attended some 

college, and have advanced degree/coursework leading up to a degree are added to 

account for variation in achievement as a result of parent history.  Parents with a high 

school diploma serve as the baseline.  The dummy variables for parent education capture 

the highest level of education a parent received by the final round of surveys. 

 

SCHOOL CHARACTERISTICS 

The category of school characteristics includes dummy variables for baseline 

Census location and urban status, which may account for any substantive geographic 

differences that impact school performance.  Census location is split into four categories: 

(1) South, (2) Midwest, (3) West, and (4) Northeast (baseline, not included).  Dummy 
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variables for urban status (city and rural) are added to capture urban effects.  Suburban 

schools serve as the baseline category.  The ECLS-K dataset also includes information on 

a school’s racial composition.  Two variables are added to account for the effect of 

having a high percentage of minority students in a school on academic performance.  The 

variable minor captures students who have attended a school with a 50 percent or higher 

minority population in at least one year but not all years.  The variable minorall captures 

individuals who have marked that they always attended a school with 50 percent or 

higher minority population.  As previous research suggests, I hypothesize that attending a 

school with a high minority population may be associated with negative academic 

outcomes due to the presence of many of these schools in low-income, underserved 

neighborhoods.  The impact of attending a school with a high percentage of minority 

students on percent academic growth is assessed in this research.  
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MODEL  

My analysis relies on the ECLS-K longitudinal data, which asks schools and 

parents for information regarding basic demographics, school breakfast participation, 

individual student breakfast consumption, attendance data, and direct cognitive 

assessments.  For this research, I am interested in evaluating the causal impact of 

participating in the SBP and attending a school that offers the SBP on various academic 

outcomes.  I estimate the effect of participating in the SBP and SBP offering on academic 

achievement using a traditional Ordinary Least Squares (OLS) regression with the form 

 

achievementis = β 0 + β 1SBPis + β 2Zs + β 3Xis + uis 

 

In this general model, achievementis contains the learning-related outcomes for student i 

in school s.  The learning-related outcomes are a function of availability of school 

breakfast at a child’s school or student participation in the SBP (SBPis), other school 

characteristics (Zs), and student and family background characteristics (Xis).  The error 

term, uit, captures all the variables, both on the individual level and school level that are 

not controlled for in this model and which may account for some of the variation in 

academic achievement over time.  

 Huber-White robust standard errors are used to account for heteroskedasticity. 
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RESULTS 

DESCRIPTIVE STATISTICS AND DEMOGRAPHIC DATA 

 Table 2 provides basic descriptive statistics on the ECLS-K sample used in this 

research.  In the restricted sample, while approximately 16 percent of the sample 

possessed a special education Individualized Education Plan (IEP) at some point during 

the survey rounds, only 2.88 percent of the sample always had an IEP on record at their 

school.  The difference between the prevalence of intermittent and chronic poverty was 

also surprising.  28.19 percent of the sample responded that they were in poverty in at 

least one of the years, while only 5.72 percent of the sample responded so in each year.  

In accordance with my hypothesis, most students who attended a school with a 50 percent 

or greater percentage of minority students tended to stay in schools with a high 

percentage of minority students. Of those that responded, approximately 19.5 percent of 

the students consistently attended schools with a high percentage of minority students, 

while 37.5 percent of children in the sample attended a school with a high percentage of 

minority students in at least one year.   
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Table 2 also highlights information about the number of children attending 

schools that offer the USDA SBP.  In the sample, 90.91 percent of children in the sample 

attended an SBP school in at least one year.  However, only 71.09 percent of students 

responded that they attended a school that offered the USDA SBP in every round they 

answered.  If SBP offering were equivalent to participation, then it would seem that the 

vast majority of students in the sample were eating breakfast.   

Data show, however, that offering the SBP does not imply that all children will 

participate.  In fact, Table 3 notes that participation in the school breakfast program 

occurs for under half the sample in all survey years (3rd, 5th, and 8th grade).  Participation 

in the SBP is the lowest in eighth grade, when only 33.8 percent of students participate.  

Are there substantive differences between the students who participate in the SBP and the 
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students who choose not to participate in the program?  Factors such as attendance, 

poverty status, transportation, and parental attitudes toward the program may limit 

participation.  Controls are included in the regression analysis in this paper in order to 

reduce potential selection bias. 

 

 

 

 

 

 

 

 Table 4 presents mean IRT scores collected during each round of reading and 

math assessments for schools that participate in the USDA School Breakfast Program and 

schools that do not participate.  Data were not available for differences between schools 

offering the SBP and those not offering the SBP in rounds 1, 2, 3, and 4 due to limitations 

in the survey data.  In third grade, students who attended SBP schools averaged an IRT 

score of 128 points in reading, while students who attended a school that did not offer the 

SBP scored approximately 139 points on average.  In math, students that attended an SBP 

school scored 100 points on average, while students that did not attend a SBP school 

scored 107 points.  There is an 11- and 7-point gap, respectively, between school types.  

Over time, the gap increases slightly.  By eighth grade, there is a 13-point gap in reading 

and a 9-point gap in math. 
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 Table 5 highlights student percent growth both in the formative years of 

education, kindergarten through third grade, and across the entire sample, between 

kindergarten and eighth grade.  

 

 

 

 

 

REGRESSION RESULTS 

Regression analysis suggests that there is a significant, positive effect of eating 

school breakfast and attending a school that offers the SBP on academic growth. 

PERCENT READING GROWTH  

Table 6 estimates the effect of both a school offering the USDA School Breakfast 

Program and of student participation in the School Breakfast Program on percent growth 

in reading over time.  Model 1 examines how eating school breakfast affects percent IRT 

growth in reading in the formative early education years of kindergarten to third grade.  

In model 1, holding all other variables constant, eating school breakfast in at least one 

year is associated with a 2.051 percentage point increase in reading growth from 

kindergarten to third grade.  However, the coefficient is not significant. 
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In model 2, I replace the variable for student participation in the SBP with a 

variable on school offering of the SBP.  The variable, USDA, captures students who have 

attended a school that offers the SBP in at least one year.  I run this regression in order to 

determine if the impact of attending a school that offers the SBP on percent growth in 

reading differs from the impact of actually eating the school breakfast.  Are there factors 

associated with schools that offer the SBP that affect student achievement for all students, 

regardless of their participation in the program? Holding all other variables constant, 

attending a school that offers the SBP in at least one year is associated with a 7.740 

percentage point increase in reading growth between kindergarten and third grade.  This 

coefficient is significant at the5 percent level. 

In model 3, I estimate the impact of eating school breakfast on percent growth in 

reading between kindergarten and eighth grade.  Holding all other variables constant, 

eating school breakfast is associated with a 9.737 percentage point increase in reading 

growth between kindergarten and eighth grade.  The coefficient is significant at the 1 

percent level.  In model 4, holding all other variables constant, attending a school that 

offers the SBP is associated with a 12.215 percentage point increase in reading growth 

across all levels, which is significant at the 5% level.   
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The coefficients and significance on the controls are almost identical in models 1 

and 2.  As I hypothesized, in both models 1 and 2, having an IEP is negatively associated 

with percent growth in reading over time.  In models 3 and 4, having an IEP in at least 

one year, but not in all years, has a less negative coefficient than in the earlier models.  

Living in chronic poverty is associated with a decrease in percent reading growth over 

time. Across kindergarten to third grade, the coefficient on the chronic poverty variable is 

negative and marginally significant at the 15 percent level.  Interestingly, living in 

poverty intermittently, in at least one year but not all years, is positively associated with 

reading growth across all levels.  Between kindergarten and eighth grade, living in 

intermittent poverty is positively associated with reading growth and is significant at the 

1 percent level. 

 

PERCENT MATH GROWTH  

I also assess the impact of the SBP on mathematics growth over time.  In Table 7, 

models 1 and 2 depict the impact of variables on math growth in the early, formative 

years of kindergarten to third grade.  In model 1, holding all other variables constant, 

eating school breakfast is associated with a 10.27 percentage point increase in math 

growth between kindergarten and third grade.  This coefficient is significant at the 1% 

level.  When I replace the variable for eating school breakfast with a variable for the 

student attending a school that offers SBP, the coefficient on “school offers the USDA 

SBP” is positive and significant at the 1% level.  Attending a school that offers the 

USDA SBP is associated with a 15.448 percentage point increase in mathematics growth.  
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In models 3 and 4, I assess percent growth in math from kindergarten to eighth 

grade.  Holding all other variables constant, eating school breakfast is associated with a 

21.669 percentage point increase in mathematics growth between kindergarten and eighth 

grade.  This coefficient is significant at the 1% level.  Similarly, in model 4, holding other 

variables constant, attending a school that offers the SBP is associated with a 25.289 

percentage point increase in math growth between kindergarten and eighth grade.  This 

coefficient is also significant at the 1% level.  

Variables included in the regressions in models 1 and 2 account for approximately 

5.2 percent of the variation in math growth between kindergarten and third grade, while 

the regressions for models 3 and 4 account for approximately 9 percent of the variation in 

math growth from kindergarten to eighth grade. 

In contrast to the regressions for percent growth in reading from kindergarten to 

eighth grade, the controls included in the K-8 regressions for math growth have some 

surprising coefficients.  Having an IEP in at least one year, but not all years, is positively 

and significantly associated with percent math growth between kindergarten and eighth 

grade.  Additionally, attending a school with a high percentage of minority students, 

living in intermittent poverty, and living in chronic poverty are all significantly 

associated with an increase in percent math growth between kindergarten and eighth 

grade.  
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Variables eatall and usdaall are excluded from both specifications because no 

interesting differences appeared when they were added.  This suggests that the effect of 

participating in or offering the SBP may be present even if a child does not consistently 

attend a SBP school. These results are limited because the ECLS-K dataset does not 

include school-level information on kindergarten and first grade USDA School Breakfast 

Program participation.  For a child to be captured in the USDA variable, they would have 

had to have responded that they attended a school that offers the SBP in third, fifth, or 

eighth grade. 

For full regression results, including a specification for third to eighth grade 

percent growth in reading, please see Table A1. The full regressions results for percent 

growth in mathematics, including third to eighth grade percent growth, are included in 

Table A2.  

 

ATTENDANCE AND TARDINESS  

Table 8 presents the regression estimates of SBP participation and school offering 

of the program on attendance and tardiness in the 2003-2004 school year, which 

corresponds to Round 6 of sampling.  In model 1, eating school breakfast in 5th grade is 

associated with a 0.005 decrease in the probability of having excessive unexcused 

absences.  In model 2, attending a school that offers the USDA SBP in 5th grade is 

associated with a 0.006 decrease in the probability that a student will have excessive 

unexcused absences. Although both eating school breakfast and attending a school that 
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offers the SBP in 5th grade is negatively associated with the probability of having 

excessive unexcused absences, there is no significance on either SBP coefficient. 

Holding all other variables constant, in model 3, eating school breakfast in 5th 

grade is associated with a 0.006 decrease in the probability that a student will have 

excessive unexcused tardies.  However, there is no significance on the SBP participation 

coefficient.  In model 4, holding all other variables constant, attending a school that 

offers the SBP in 5th grade is associated with a decrease of 0.012 in the probability a 

student will have excessive unexcused absences.  This coefficient is significant at the 10 

percent level.   

Full regression results are included in Table A3. 
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DISCUSSION AND POLICY IMPLICATIONS 

 According to my results, supported by previous research, both participating in and 

attending a school that offers the USDA School Breakfast Program is significantly 

associated with academic gains in reading and mathematics.  Schools that offer the 

USDA SBP often have a high percentage of students who qualify for free or reduced-

price breakfast based on low family income levels.  These schools are often low 

performing, with lower test scores overall than schools that do not offer the SBP, as 

demonstrated by Figures 1 and 2.  Despite research suggesting a positive relationship 

between SBP participation and academic growth, with such limited information regarding 

scope of impact, I am hesitant to offer specific policy recommendations in regards to the 

academic benefits of the SBP outside the proven health benefits.  

 

FORMATIVE EDUCATIONAL YEARS: KINDERGARTEN THROUGH THIRD GRADE 

 My research concludes that in the early, formative years of education, eating 

breakfast at school, in at least one year, is positively associated with both reading and 

math percent growth over time.  However, the effect is only significant for mathematics 

growth.  Eating school breakfast is associated with a 10.27 percentage point increase in 

math growth across the three grade levels.  Attending an SBP school in at least one year 

is associated with a 15.488 percentage point increase in math growth and a 7.740 

percentage point increase in reading growth between kindergarten and third grade.  In the 

early years of education, math skills include basic numeracy as well as addition, 

subtraction, and multiplication.  These skills can be taught visually as well as with other 
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multiple intelligences methods.  In contrast, the early skills of reading, including basic 

decoding, identifying sight words, character development, and main idea, are more 

conceptual than concrete, basic math skills.  Students who struggle academically in the 

first few years of school often fall behind in reading due to the difficulty of accessing 

conceptual literacy.  It is possible that content and instructional differences between math 

and reading account for some of the difference in the impact of the SBP on reading and 

math growth.   

 In comparing the SBP coefficients to other significant control variables, the 

impact of eating school breakfast and schools offering the SBP on formative academic 

growth is both comparable and of sufficient magnitude.  For example, attending a school 

that offers the SBP accounts for almost the same percentage point increase in 

mathematics growth between kindergarten and third grade as having an IEP decreases 

math growth (15.488 and -15.855 percentage points, respectively).  For reading growth, 

attending a school that offers the SBP accounts for almost half the percentage point 

increase in reading growth as attending a school with 50 percent or higher minority 

student decreases reading growth (7.740 and -14.012 percentage points, respectively).   

It is useful to calculate what share of the total skill mastery in both reading and 

mathematics over time is accounted for by attending a school that offers the SBP or 

eating school breakfast .  For example, on average, students in the sample made a 294.6 

percent increase in math scores between kindergarten and third grade.  Eating breakfast 

accounts for a 10.270 percentage point increase in mathematics growth, but when 

compared to the average total percent growth, this coefficient represents 3.5 percent of 
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the total mastery of mathematics skills from kindergarten through third grade.  When 

taken as a portion of the average total growth, the 15.488 percentage point increase in 

mathematics growth due to attending a school that offers the SBP represents 5.3 percent 

of all of the mathematics skills children learn by third grade.  Additionally, on average, 

students in the sample made a 276.4 percent increase in reading scores between 

kindergarten and third grade.  As a result, the 7.74 percentage point increase in scores 

associated with attending an SBP school, significant at the 5 percent level, accounts for 

2.8 percent of the total reading skills mastered between kindergarten and third grade. 

    

THE ENTIRE SAMPLE: KINDERGARTEN THROUGH EIGHTH GRADE 

Across all grade levels, eating breakfast in school, in at least one year, is 

positively and significantly associated with increases in reading and math, 9.727 

percentage points and 21.667 percentage points, respectively.  Attending a school that 

offers the SBP in at least one year is positively and significantly associated with percent 

reading and math growth, with coefficients of 12.215 in reading and 25.289 in math.  

 When comparing the SBP coefficients to coefficients of significant control 

variables, I am able to isolate the magnitude of the SBP’s effect on overall achievement.  

For example, eating school breakfast is associated with three times the percentage point 

increases in math growth between kindergarten and eighth grade than being female is 

associated with decreases in math growth (21.669 and -7.140 percentage points, 

respectively).  Between kindergarten and eighth grade, eating school breakfast accounts 

for almost the same percentage point increase in reading growth as attending a school 
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with a high percentage of minority students accounts for decreasing reading growth 

(9.737 and -10.120 percentage points, respectively).   

As seen in the models for kindergarten through third grade, analyzing across all 

years produces a similar magnitude of growth.  In order to analyze the percent increases 

associated with breakfast consumption and attending an SBP school, I compare each 

coefficient to average percent growth for each subject area.  Between kindergarten and 

eighth grade, students in the sample made an average 400.3 percent growth in reading 

and 464.9 percent growth in mathematics.  The percent increase in math associated with 

eating school breakfast accounts for 4.7 percent of the total mathematics skills mastered 

between kindergarten and eighth grade.  In contrast, the percent increase across all grade 

levels in reading associated with eating school breakfast accounts for 2.4 percent of the 

total reading skills mastered by eighth grade.  Attending a school that offers the SBP 

accounts for 3 and 5.4 percent of total mastery between kindergarten and eighth grade in 

reading and mathematics, respectively.  It appears that the rate of academic growth due to 

SBP offering and participation slows after the formative years of early education. 

 

ATTENDANCE 

Limited significance is found when examining the impact of the SBP on 

attendance.  The research proposes that attending a school that offers the SBP in 5th grade 

is associated with a 0.012 decrease in the probability that a student will have excessive 

unexcused tardies in 5th grade.  
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DISCUSSION 

 This research suggests a positive influence of eating breakfast and attending a 

school that offers the school breakfast program on academic growth over time.  

With a suggested positive and significant impact on academic performance, what 

impact does such a relationship have on policy recommendations for districts and schools 

implementing or considering implementing the SBP?  

In this research, omitted variables may bias the regression results.  For example, it 

is likely that suspensions and expulsions are negatively associated with percent growth 

over time, as these students miss significant chunks of classroom time.  Behavioral data 

omitted from this research may negatively bias the coefficient, meaning that it is possible 

that the SBP has a larger effect on performance than appeared in this study.  In contrast, 

student information such as motivation, IQ, and access to tutoring may all positively 

affect percent growth in both reading and math over time.   

 To gauge both the impact of eating school breakfast and attending schools that 

offer the SBP, I implore future researchers to delve deeper into situational analysis.  For 

example, does eating a school breakfast during testing periods (i.e. standardized test 

weeks) for children who do not normally eat breakfast affect test scores in the short term 

without damaging health outcomes?  Students may see test score increases due to 

increased calorie consumption, arrival to school on time, being awake for more hours 

prior to testing, and alertness.  However, it is possible that these increases in caloric 

consumption may be associated with higher fat consumption and increased risk of 

juvenile diabetes.  Are there specific skills for which increased vitamin levels, due to 
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breakfast consumption, may impact academic performance?  Subtest data for key higher 

order thinking skills such as inference and mathematics problem solving may be used to 

target areas for which the SBP may have a more specific impact.  Analyzing this 

information across race and gender may give further insight into how and for whom SBP 

participation impacts growth.     
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CONCLUSION 

My research estimates the effects of participation in the USDA School Breakfast 

Program and breakfast consumption on academic achievement.  These effects are defined 

as percent growth in reading and mathematics and attendance in class.  I use data from 

the Early Childhood Longitudinal Study, Kindergarten Class of 1998-99 (ECLS-K). The 

ECLS-K includes parent surveys on demographic data, child-level data from direct 

cognitive assessments, and school-level data on school breakfast participation and school 

characteristics.  My work builds off previous research in two ways.  First, I have include 

8th grade data from the ECLS-K data and analyze academic growth across time using 

kindergarten, third grade, and eighth grade test scores.  Second, I examine achievement in 

a variety of ways, including percent growth in reading and mathematics across the 

formative early educational years and across the entire sample period.  I also examine 

attendance in class.   

My findings address the issue of whether or not the USDA School Breakfast 

Program has a positive effect on academic outcomes for schools participating in the 

program and children who eat breakfasts at school.  The results suggest that the presence 

of the SBP and student consumption of breakfast is associated with increases in reading 

and mathematics scores over time, both in the early formative years of school and from 

kindergarten to eighth grade, particularly in the area of mathematics.  
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