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ABSTRACT 

 

THE IMPACT FREE UNIVERSAL MEALS HAVE ON  

STANDARDIZED TEST SCORES FOR 

PUBLIC SCHOOL STUDENTS 

 

Megan Budnik, B.S. Economics 

 

The University of Texas at Arlington, 2021 

 

Faculty Mentor:  Timothy Wunder 

This project seeks to explore the impact free universal meals has on standardized 

test scores. The Community Eligibility Provision (CEP) allows eligible schools to provide 

USDA school meals at no charge to all students in high-poverty schools. Student 

demographic and testing data was collected using school report cards from the Texas 

Education Agency and meal data was collected from the Food Research and Action Center. 

Statistical analysis is presented using a Linear Regression Analysis model in RStudio 

comparing STAAR test scores in DFW and individual school participation in the CEP 

program. Research concluded the dependent variable of students meeting STAAR 

expectations was statistically significant, and a school participating in CEP increased the 

number of students who meets grade level by 5%. 
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CHAPTER 1 

INTRODUCTION 

1.1 Importance of School Meals 

Each day, the U.S. Department of Agriculture (USDA) serves nearly 35 million 

children through the National School Lunch Program and School Breakfast Program. An 

operation of such magnitude delivers vital nutrition to students and financial assistance to 

families in need. According to the New England Journal of Medicine, “meals and snacks 

from schools or childcare centers fulfill up to two thirds of children’s daily nutritional 

needs and are generally healthier than those brought from home.” Now, that schools are 

closed or students are electing to learn in a virtual setting, children from low-income 

households, who are already at higher risk for poorer health and academic performance 

than children from high-income households, may be further disadvantaged by nutrition 

shortfalls. While the short-term health effects of missed meals include fatigue and reduced 

immune response, even brief periods of food insecurity can cause long-term 

developmental, psychological, physical, and emotional harms.   

Below is a line graph showing the relationship between the number of food insecure 

children and the number of students receiving free or reduced priced lunch. Data was 

collected by the Annie E. Casey Foundation’s “Kids Count Data Center,” and shows the 

number of children in the state of Texas from 2014-2018.
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Figure 1.1: Relationship of Child Food Insecurity to Free or Reduced Priced Lunch 
 

 

1.2 Introduction to the Community Eligibility Provision 

Traditional school meal programs require districts to determine a student’s 

eligibility for free or reduced price school meals on an individual basis, typically by the 

guardian of the student filling out an application to prove income status. The Community 

Eligibility Provision (CEP) of the National School Lunch Program (NSLP) allows eligible 

schools to provide USDA school meals, both lunch and breakfast, at no charge to all 

students in high-poverty schools. Individual schools, groups of schools, or entire school 

districts may elect CEP provided they meet the participation requirements. The range of 

options in how schools can elect to the program can be a beneficial feature for districts and 

allows greater access into the program. At the individual school level, it allows districts to 

test the program before they decide to elect in further. At the group level, it reduces 

confusion on which schools are enrolled in the program, and it allows for schools with a 

lower Identified Student Percentage (ISP) to join as only one school in the group needs to 
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qualify based on financial need. Finally, the district level includes the same benefits of the 

group level, but when whole districts elect to CEP it operates more efficiently and is more 

widely accepted by parents. There are three ways in which a school can qualify for CEP: 

1. Must have an ISP of at least 40% as of April 1st of the school year prior to 

implementing CEP. 

2. Participate in NSLP and School Breakfast Program (SBP)   

3. Have a record of administering the Programs in accordance with regulations. 

Schools participating in the CEP are reimbursed for meals served, based on a 

formula that makes use of routinely collected administrative data and use non-federal funds 

to cover any costs of providing free meals that exceed the Federal reimbursements. 

Examples of such non-Federal funds are A la cart entrees and caloric regulated snacks 

students can purchase. Such administrative data is categorical student participation in other 

assistance programs such as the Supplemental Nutrition Assistance Program (SNAP), 

Temporary Assistance for Needy Families (TANF), status as a migrant youth, 

homelessness, foster child, and other approved programs. The share of enrolled students 

eligible for free meals because of their participation in these programs is referred to as the 

ISP. Below is the breakdown of the formula of how meals are claimed through CEP: 

• ISP is multiplied by a factor of 1.6 to determine the percent of total meals 

served that will be reimbursed at the federal free rate.  

o The 1.6 multiplier approximates free and reduced percent if 

applications were still collected. 

• The remaining percent of total meals is reimbursed at the federal paid rate. 
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• If ISP is greater than 62.5, all meals are reimbursed at free rate (62.5 x 1.6 = 

100). 

There are benefits to schools electing to the CEP program for students, parents, and 

schools. Students benefit by receiving a free healthy breakfast and lunch each school day. 

A universal free meal program also reduces the stigma surrounding students who would 

normally receive a free or reduced price lunch. Parents and guardians benefit by CEP 

eliminating the need to fill out an application and deadline or income they must meet for 

their student to receive a free meal, all of which are required when applying for free or 

reduced price lunch. Parents or guardians also no longer need to worry about sending 

money with their children to pay for meals. Under CEP, money only needs to be sent with 

the child if they are wanting to purchase any of the previous examples that moneys are 

collected for non-federal funds. Districts benefit from a faster and more streamlined service 

operation. With meals being free, lines move faster due to no money being needed at the 

point of sale and students not having to put food back or get a specialty meal because they 

do not have the money to pay. By serving lines moving faster, students get their food in 

less time and have more time to eat, leading to less waste and higher nourishment.  
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CHAPTER 2 

LITERATURE REVIEW 

2.1 Introduction to the Literature Review 

This project seeks to find the societal benefits of a universal free school meals 

program. Many of the studies used difference-in-differences type regressions. They were 

estimated by creating a control group. The control group in the first article was students 

not receiving free or reduced price lunch, and in the final article the control group was the 

students being tested before the policy change. These are both critical comparisons to my 

study on how universal free school meals can positively impact the overall health of school 

children. The articles also used surveys to directly get information from the students being 

tested. The below articles used three main variables to estimate their regressions: 

standardized test scores, intake of fruits and vegetables, and body mass index (BMI). 

2.1.1 Healthy Meals and Test Scores 

 The first peer-reviewed article is “School meal quality and academic performance.” 

The main interest in the article is whether the quality of school meals impacts student 

achievement. The researchers observe the State of California’s public school district, and 

their system of part in-house meal preparation for students and part contracting outside 

vendors to prepare food. Data is collected from the California Department of Education for 

all grade levels. The two datasets are they type of vendors and what food they are serving, 

and the second being the standardized test results. The study estimates the data using 

difference-in-differences type regressions.
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The result of the study is “switching to a healthy meal vendor is associated with a 

0.031 standard deviation increase in test scores.” While this may seem small, depending 

on the cost of meal preparation, this value may be worth the cost. An important finding in 

the research to be highlighted is the relationship between meals and disadvantaged 

students. It was found that healthier meals had a greater effect on test scores for 

disadvantaged students than for students who do not qualify for reduced price. The research 

also highlighted that the cause is directly tied to the quality of the food due to the number 

of meals given being constant throughout the study. 

2.1.2 Fruit and Vegetable Consumption  

The second peer reviewed article “Eligibility for Free and Reduced Priced School 

Meals and Fruit and Vegetable Intake at Home,” researches the impact school lunch 

programs and government policies have on low-income student’s fruit and vegetable 

consumption. Data was collected using a survey on middle school students in Washington 

state, and estimated using chi-square test of independence and logistic regression analysis 

focusing on whether students were enrolled in the free or reduced priced meal program or 

not and their consumption of fruits or vegetables. Students from low-income households 

are less likely than their higher-income peers to consume fruits and vegetables at home. 

This is shown through the logistic regression where the odds of students eligible for free 

and reduced priced meals (FRPM) were 1.35 greater than their noneligible peers for eating 

fruits or vegetables at school. In contract, the odds of FRPM students eating fruits or 

vegetables outside of school dropped to 0.65 when compared to their noneligible peers.  

Therefore, while higher-income students consume more fruit and vegetables 

outside of school, free or reduced priced meals for children from low-income households 
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is associated with more frequent consumption of FV at school and narrows the gap in food 

disparities. The data for this research was collected in 2007. Since then, the Healthy 

Hunger-Free Kids Act of 2010 strengthened nutrition standards for meals and beverages 

provided through the national school meals program. This act requires students to take at 

least one fruit or vegetable for every meal, and if this study were to be conducted today, 

the school food environment may have an even greater effect on the diet quality of low-

income students. 

2.1.3 Body Mass Index (BMI) 

The final peer reviewed article, “Changes to dietary and health outcomes following 

implementation of the 2012 updated US Department of Agriculture school nutrition 

standards,” studies obesity in school children since the passing of the Healthy Hunger-Free 

Kids Act. The data was estimated using the difference-in-differences model to compare 

weekday fruit and vegetable intake between all K-12 students with daily school lunch 

participation and students without school lunch participation. The study did find an 

immediate drop in empty calories such as added sugars and saturated fats with the 

implementation of the new nutrition standards. Unlike the previous article, there was not 

an obvious change in students’ fruit and vegetable intake. The article also did not find a 

clear correlation between the new policy and a drop in obesity numbers, or more 

specifically, their variable studied, BMI. The study did acknowledge that the policy change 

may have reduced BMI for some children, a more extensive study needs to be done. This 

can be attributed to the fact that obesity trends need to be studied over a period, whereas 

this study only observed students for four years following the policy change. Evidence that 
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the policy has lowered empty calories in school children may be a good indicator that 

eventually BMI will be decreased in students.  

With implementing any program, especially a government-funded program, the 

benefits must outweigh the costs. This is also true with a universally free student meal 

program. The issue present is trying to quantify the amount of social benefits received to 

compare the numerical cost. Not only will alleviating the cost to families for their 

children’s meals grant them more disposable income and less financial pressure, but 

research is also to be studied on the impact on the overall health free meals can provide 

students. This project differs by focusing on the academic health of students receiving free 

meals, particularly in terms of academic test scores. While it is next to impossible to 

monetize the effect higher tests scores can have for students, this research is important for 

the future of students as it can be inferred that higher test scores may help students get into 

college and ultimately have higher paying careers.
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CHAPTER 3 

METHODOLOGY 

3.1 Data Information 

The purpose of this research paper is to explore the relationships between free 

public-school lunches and standardized test scores. Regression analysis sequenced in R 

conducted using the Ordinary Least Squares (OLS) method. The data consists of 538 

schools from six of the largest school districts in DFW, all within Dallas and Tarrant 

counties. School data such as student demographics and the State of Texas Assessments of 

Academic Readiness (STAAR) test scores were found using individual school report cards 

documented on the Texas Education Agency website, tea.texas.gov. School lunch data such 

as whether each individual school is enrolled in CEP was found at the Food Research & 

Action Center’s website, frac.org. The districts studied are listed below with information 

found at each district’s website: 

1. Arlington Independent School District (ISD) – 13th largest school district in Texas 

with approximately 60,000 students. Encompasses Arlington and Grand Prairie.  

2. Dallas ISD – 2nd largest district in Texas with approximately 154,000 students. 

Encompasses the cities of Dallas, Cockrell Hill, Seagoville, Addison, Wilmer, and 

parts of Carrollton, Cedar Hill, DeSoto, Duncanville, Farmers Branch, Garland, 

Grand Prairie, Highland Park, Hutchins, Lancaster, and Mesquite.
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3. Fort Worth ISD – 5th largest school district in Texas with approximately 86,000 

students. Encompasses the cities of Fort Worth, Benbrook, Westover Hills, 

Westworth Village, Forest Hill, Haltom City, and Kennedale 

4. Garland ISD – 15th largest in Texas with approximately 55,000 students. 

Encompasses cities of Garland, Rowlett, and Sachse. 

5. Grand Prairie ISD – Approximately 30,000 students.  

6. Richardson ISD – Approximately 39,000 students.  

The variables studied in the regression were organized in an EXCEL spreadsheet 

and are listed below: 

• Type – Qualitative Data. The type of campus the school identifies as. Schools 

enrolling Pre-K or kindergarten are Elementary, schools enrolling at 6th or 8th grade 

are Junior High, and schools enrolling at 9th grade are High School. 

• CEP – Qualitative Data. This variable shows N if a school is not participating in 

CEP and Y if a school is participating in CEP.  

• ISP – ISP and the following variables are all quantitative data.  

• Econ – The percent of economically-disadvantaged students.  

• Expend – The total operating expenditures per student. Comprised of the costs for 

school leadership, instructional leadership, and instruction. 

• Approaches – The STAAR performance rate at approaches grade level or above for 

all grades tested and all subjects in 2019.  

• Meets – The STAAR performance rate at meets grade level or above for all grades 

tested and all subjects in 2019. 
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• Masters – The STAAR performance rate at masters grade level for all grades tested 

and all subjects in 2019.  

3.2 Hypothesis Models 

Due to possible differential effects free lunch can have on the level of test scores, 

three models were analyzed, one for each of the dependent variables: Approaches, Meets, 

and Masters. The first Econometric linear regression model estimated is: 

Approaches𝑖𝑖 =𝛽𝛽0+𝛽𝛽1Type𝑖𝑖+𝛽𝛽2CEP𝑖𝑖+𝛽𝛽3ISP𝑖𝑖+𝛽𝛽4Econ𝑖𝑖+𝛽𝛽5Expendί +𝜀𝜀𝜀𝜀 

Figure 3.1: Approaches Raw Data 

 

The second Econometric linear regression model estimated is: 

Meets𝑖𝑖 =𝛽𝛽0+𝛽𝛽1Type𝑖𝑖+𝛽𝛽2CEP𝑖𝑖+𝛽𝛽3ISP𝑖𝑖+𝛽𝛽4Econ𝑖𝑖+𝛽𝛽5Expendί +𝜀𝜀𝜀𝜀 
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Figure 3.2: Meets Raw Data 

 

The third Econometric linear regression model estimated is: 

Masters𝑖𝑖 =𝛽𝛽0+𝛽𝛽1Type𝑖𝑖+𝛽𝛽2CEP𝑖𝑖+𝛽𝛽3ISP𝑖𝑖+𝛽𝛽4Econ𝑖𝑖+𝛽𝛽5Expendί +𝜀𝜀𝜀𝜀 

Figure 3.3: Masters Raw Data 

 

A dummy variable, DummyCEP, was created to test only the schools participating 

in CEP. The variable ‘Type’ was also assigned a dummy variable. As shown in the raw 
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data, the program dropped the Type ‘Elementary,’ and regressed only ‘Junior High’ and 

‘High School’ on the dependent variable. For each variable, the mean, median, variance, 

and standard deviation was also calculated, allowing the data to be compared in perspective 

to the overall happenings.
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CHAPTER 4 

DATA FINDINGS 

4.1 Summary Statistics 

Table 4.1: Summary Statistics Table 

Variable ISP Economically 
Disadvantaged Expenditures Approaches Meets Masters 

Median .59 .90 8,330 .73 .41 .18 
Mean .58 .84 9,236 .72 .42 .23 

Variance .02 .02 2,921,016 .01 .02 .57 
Standard 
Deviation .15 .15 5,405 .11 .14 .75 

 

The standard deviation is the average amount of variability in your data set. It tells 

you, on average, how far each score lies from the mean. A small standard deviation means 

that the values in a statistical data set are close to the mean of the data set, on average, and 

a large standard deviation means that the values in the data set are farther away from the 

mean, on average. This is what is being represented in this data set. With very small 

variance and deviation from the mean for variables ISP, Economically Disadvantaged, 

Approaches, and Meets, it can be interpreted that the data is closer together across the six 

districts. In the instance of the variable Masters, which has a higher standard deviation and 

variance, it can be interpreted that there is a large amount of variation in that group. A 

reason for this large variation can be outliers that cause the data to be skewed. Ways outliers 

can affect such a variable is wealth of the parents of students, the curriculum and focus of 

schools, and the type of school it is, such as a leadership or college readiness campus.
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4.2 Data Analysis 

Table 4.2: Data Table 

 

 

4.2.1 Dependent Variable: Approaches  

 To begin, the coefficients High School, Junior High, ISP, and the intercept itself, 

Approaches, all showed great statistical significance at the 1% level. This is evident in the 

small p-value for each. The unit of measurement being used for each coefficient is a 

percentage, as in the percent of students who scored at approaches for all subjects on the 

STAAR test. Focusing on the coefficients with significance; both school types, high school 

and junior high, tend to decrease the percentage of students by 6.4% and 6.7%. ISP, the 
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other significant coefficient, also decreases the percentage of students. In this case, a school 

with a high ISP percentage, lowers the number of students who perform at approaches 

grade level by 42.56%. This means that schools with a high ISP must do more to help these 

students succeed. This test shows that a school who is participating in the CEP program 

increases a student’s chances of reaching approaches by 1.5%. 

4.2.2 Dependent Variable: Meets  

 This next variable shows strong significance for each coefficient except for high 

school and the school expenditures. Similarly, to approaches, junior high students have a 

6% lesser chance of scoring meets grade level. Both ISP and economically-disadvantaged 

are alike in that they categorize students based off their financial status. Therefore, it is 

consistent to see that they both decrease the number of students who do not reach meets 

grade level. In this analysis, ISP decreases the number of students who meet grade level by 

56.5% and economically-disadvantaged decreases the number by 14.75%. CEP has a 

strong significance and increases the number of students who meets grade level by 5.17%. 

In addition to its significance, the standard error for a school’s involvement in CEP is 1.3%, 

meaning there is a possibility of it varying by about 1%. 

4.2.3 Dependent Variable: Masters 

 Finally, the masters regression results prove the purpose of the importance for 

conducting three individual tests. While the data is still valuable and can be interpreted, 

each coefficient has larger p-values than the previous two hypothesis tests and therefore 

are not as significant. This was to be suspected since the masters variable showed signs of 

outliers based off the large standard deviation as previously discussed. Highlighting the 

participation in CEP, a school participating increases the number of students who master 
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the grade level by 4% by participating. This inference requires further study as the large 

standard error indicates that value can vary by as much as 8%. 
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CHAPTER 5 

CONCLUSION 

In the state of Texas since 2010, the percent of children facing food insecurity has 

decreased while the number of students receiving free or reduced priced lunches through 

the National School Lunch Program (NSLP) has increased. While multiple works exist 

concerning the impact free and reduced meals have on students, there is a gap in research 

on complete free meals. Three articles were used to explain how free meals can benefit the 

overall wellbeing of a student. The first article was like this in that it focused on test scores 

and found that healthier meals had a greater effect on test scores for disadvantaged students 

than for students who do not qualify for reduced price. This finding lead to the addition of 

economically-disadvantaged and ISP in all three hypothesis tests. The next article found 

that free or reduced price meals for children from low-income households is associated 

with more frequent consumption of FV at school and narrows the gap in food disparities. 

While no variable was added to find the analysis, this article proved that school meals are 

being utilized by students. The final article discussed how school meals are a healthier 

option for students in finding that there was an immediate drop in empty calories such as 

added sugars and saturated fats with the implementation of the new nutrition standards.  

This project sought to provide research on the impact free universal meals have on 

test scores. The methodology used to do so was linear regression analysis coded in RStudio. 

Data was collected on six of the largest school districts in Tarrant and Dallas counties. 

Variables such as individual school participation in the Community Eligibility Provision  
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and STAAR scoring categories were compared. It can be concluded that universal free 

meals have an impact on standardized test scores. The largest and most significant of the 

tests was the meets grade level. Meets grade level means that a child showed a good 

understanding of the subject material and is ready for the next grade. Schools who 

participated in CEP were shown to increase the number of students who meet grade level 

by 5%. This increase helps to combat the high number of economically-disadvantaged 

students not meeting their grade level due to their family’s income. In simpler terms, the 

CEP program helps every 1 in 20 students meet their grade level on the STAAR. 
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APPENDIX A 
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