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ABSTRACT 

Poverty and hunger are global issues that are prevalent in every country. The United Nations created 
eight Millennium Development Goals (MDGs) to combat major global issues with a deadline set to 
2015; by completion of its first goal,“[eradication of] extreme poverty and hunger,” the UN hopes to 
change the situation of 1.2 billion people that are living in extreme poverty.  Recognizing the impact of 
socioeconomic status (SES), our group strived to explore some possible subtle effects of SES in the 
United States.  Early on, our superficial evaluation of school menus showcased schools from high-
income school districts as offering a greater variety of nutritious food than those from low-income 
neighborhoods.  In order to see if this was actually the case, we identified the ten richest and poorest 
school districts, and selected 1 high school and 1 elementary school (N=40) in each district.  We then 
compared the food in school menus to nutritional data presented by the United States Department of 
Agriculture.  The quantified data was then run through an adapted nutritional algorithm, which produced 
a nutritional score that could then be used for comparison. Our study revealed that there was an 
insignificant difference between the nutritional quality in high-income and low-income neighborhoods.  
Despite optimistic results, we are cautious to accept that schools in relatively impoverished areas in the 
U.S. provide food that is nutritionally sufficient. Our caution stems from the fact that our results are 
drawn from a limited dataset and that it seems uintuitive that low-income school districts provide 
exactly the same quality food as wealthier districts. We hope to continue our study incorporating a larger 
number of schools in the future.  In addition, we want to draw attention to the increased national efforts 
to encourage healthy eating, such as the food plate and Michelle Obama’s Let’s Move.   

 

INTRODUCTION 

A Global Burden 
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Poverty and hunger are global issues that are 
prevalent in several countries, especially 
developing nations and those which lack a 
developed social welfare program. The United 
Nations created eight Millennium Development 
Goals (MDGs) to combat major global issues 
with a deadline set to 2015. Recognizing how 
large of an issue poverty and hunger is within 
the world, the United Nations named their first 
MDG, “Eradicate Extreme Poverty and 
Hunger”. The UN established the following 
main goals for the MDG1:  halving the 
proportion of people who earn less than $1/day, 
achieving full employment for everyone 
including women and children, and halving the 
proportion of people who suffer from hunger.  

There are many unfortunate truths when it 
comes to global poverty and hunger. The United 
Nations intends to target these problems through 
the execution of their main goals. By 
completion of their first goal, the UN hopes to 
change the situation of 1.2 billion people that 
are living in extreme poverty. According to the 
United Nations, “The number of unemployed 
people has increased by 28 million since 2007, 
and an estimated 39 million people have 
dropped out of the labour market, leaving a gap 
of 67 million people without jobs as a result of 
the global economic and financial crisis.” As a 
supplement to its primary goal, MDG 1, 
attempts to change these numbers and to bring 
employment rates up across the globe. Through 
the UN’s third goal to combat poverty and 
hunger, they plan to change the unfortunate fact 

that one in eight people are struggling to stay 
fed worldwide. 

A Relatively Uninvestigated Relationship 
 
 
 

 
 
 
 
 
 
 
 
Figure 2: Poverty, education, and nutrition are 
linked in many different ways.  There has been a lot 
of research that has spoken to the detrimental effect 
of poverty on education, but not so much on the 
effects of poverty on nutrition.  

 
Through our research, we found resources 
connecting poverty and nutrition to each other 
and authors who questioned their connections. 
We also discovered extensive amounts of 
research connecting education and poverty to 
one another. Although there was significant 
information on these two relationships, we 
realized that little research had connected all 
three factors. 

 

LITERATURE REVIEW 

The article, “Free And Reduced Price Lunches 
for Needy Children Report” 2 sets the context 
upon which subsequent academic research 
buildsSpecific information is provided on needy 
children’s use of free and reduced lunches. This 
source also can provide input on socioeconomic 

status and links to free and reduced lunches. 
These factors of this source will help our 
research and analysis of the impacts of 
socioeconomic status on the quality of school 
lunches. In the “Guide to Processing Free And 
Reduced Price School Meal Applications”3, 

Figure 1: The logo of the United Nations First 
MDG, “Eradicate Extreme Poverty and Hunger.”  
Source: www.un.org/milleniumgoals/ 

All Interlinked 

Nutrition 

Education 
Poverty 
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information is provided about free and reduced 
price meal benefits in schools. Within this 
source there is also information provided on 
rejected applications for meal benefits. A 
drawback to this source is that the information is 
too focused on the application process for 
school meal benefits. I attempted to also analyze 
information provided by the U.S. Dept. of 
Agriculture, Food and Nutrition Service which 
could have potentially provided more useful 
information that wouldn’t be as focused on the 
application process. Unfortunately, the U.S. 
Dept. of Agriculture, Food and Nutrition 
Service’s web page was not in working 
condition. (Strasberg, Paul J. School Food 
Authority Administration of National School 
Lunch Program Free And Reduced Price 
Eligibility Determination. Alexandria, VA: U.S. 
Dept. of Agriculture, Food and Nutrition 
Service, Office of Analysis, Nutrition and 
Evaluation, 2003.) 

In, “The economics of a school lunch” 4, Allen 
explores the economic effect of the Healthy, 
Hunger Free Kids Act of 2010.Allen’s main 
point is that the act has been a burden on 
schools in terms of the cost associated with 
subsidizing lunches for poorer students as well 
as providing healthier, more expensive lunch 
options. The Allen’s analysis is useful in that it 
deals with the tough question of economics with 
school lunch programs in America. Its weakness 
is that unlike other sources that have been useful 
to our research, the data presented in this piece 
is not as thorough. There are only a few figures 
thrown around here and there to back up claims. 
There is no rigorous statistical framework unlike 
other resources that we have analyzed. 

The United States Department of Agriculture 
(USDA) performed a study5 about the 2009-
2010 school year to examine the quality of the 
food being served at schools offering 
free/reduced lunch. They were comparing the 
macronutrient composition of the meals being 
served to standards set out by the School Meals 
Initiative. They found that at least 85% of 

schools met the requirements for vitamins, 
minerals and protein, but that schools were less 
likely to meet the School Meals Initiative 
recommendation for total calories per meal. 
Additionally, they found that only 14% of 
schools offer and serve meals that satisfy all of 
the requirements for the School Meals Initiative 
(ie. Protein, nutrients, minerals, vitamins, 
calories, fat, saturated fat, etc.). This source is 
very dense, but seems very credible because 
there are statistics present. However, much of 
the introduction presents the data in a 
questionable fashion. Rather than presenting the 
data organized by the questions they were trying 
to answer, they presented side questions that are 
probably not relevant and seemed like they were 
aimed at making the government look better.   

According to a research done in the American 
Journal of Preventive Medicine 6, researchers 
found that the USDA school meal standards 
positively impact low-income students’ fruit and 
vegetable consumption. Ever since the USDA 
introduced new standards for school lunches 
which necessitate increased availability of 
whole grains, fruits and vegetables and mandate 
larger portion sizes for fruits and vegetables, 
school children have an increased consumption 
of fruits and vegetables. Besides the increase in 
consumption of fruits and vegetables, the 
percentage of food wastage remained the same 
as it was before the new guidelines. After the 
new regulations, researchers found that the 
percentage of students selecting a fruit increased 
significantly from 52.7% to 75.5%  
 
Ralston et al (2008) focus on food quality in 
“The National School Lunch Program: 
Background, Trends, and Issues.” 7 They 
introduce the idea of a school meal “trilemma” -
- nutrition, program cost, and participation. 
After a comprehensive analysis of many large-
scale studies, Ralston et al (2008) conclude that 
the nutritional quality of foods in the National 
School Lunch Program (NSLP) differs 
substantially. The authors suggest that this 
discrepancy/inconsistency can be attributed to 
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the complexity associated with measuring 
quality, especially since different studies use 
different measures and thus offer different 
findings (Ralston et al, 2008). Sixty-percent of 
free lunch recipients are from households with 
an annual income of below 130 percent of the 
poverty line (Ralston et al, 2008). White student 
households had a higher “mean income-to-
poverty rations” (4.2) than Black (3.3), Hispanic 
(3.4), Native American (3.4), and Asian student 
households (4.0) (Ralston et al, 2008). An 
important aspect of this study is the 
consideration of the stakeholders in the National 
School Lunch Program. According to Ralston et 
al (2008), these include the schools, parents, 
Congress, and the Food and Nutrition Service. 
An important finding is that the “mean usual 
intakes” of calcium fiber is actually higher for 
NSLP participants than for non-participants -- 
nutrients that are usually underconsumed by 
middle and high schoolers (Ralston et al, 2008). 
It should be noted that this study is presented in 
an official document from the United States 
Department of Agriculture. Ralston et al (2008) 
note that results from even the most rigorous 
studies (like this one) reflect national averages -
- so there could be variation among individual 
school districts that meet the nutritional goals 
more than average, or less so, etc. The authors 
attribute these variations to “financial pressures” 
-- it is the law for schools to set goals for 
nutrition education, physical education, etc. to 
promote “student wellness” (Ralston et al, 2008).  
 
The dynamic between fast food restaurant 
businesses and the school food system is quite 
interesting, as each plays a key role in the cycle 
of consumerism and financial aid. In the article 
“Why School Cafeterias Are Dishing Out Fast 
Food” 8, Deborah Lehmann speaks of how 
schools like Amador Valley High School in 
Pleasanton, California, have decided to embrace 
the fast food industry in order to meet financial 
requirements.  Schools that participate in the 
National School Lunch Program receive federal 
reimbursements for every meal they serve, as 

well as agricultural commodities donated by the 
Department of Agriculture. This then allows 
schools to offer free and reduced-price meals to 
low-income students. Unfortunately the 
government support only covers approximately 
half of the expenses for most cafeterias. 
Therefore schools must rely on students who are 
able to pay for lunches to fulfill financial needs, 
and since the majority of students rather eat 
name brand foods (e.g., Mcdonald’s, Quiznos), 
schools provide these brands when possible to 
increase their lunch count.   
 
Wagner, Senauer, and Runge’s (2007) study 9, 
“An empirical analysis of and policy 
recommendations to improve the nutritional 
quality of school meals,” focuses on why 
schools are not meeting the National School 
Lunch Program (NSLP) nutritional standards as 
agreed to by lawmakers. The aim of their study 
is to assess the reasons why schools are having 
such difficulty achieving set nutritional 
standards. As background, the authors discuss 
previous research, which has pointed to two 
reasons why nutritional goals are not being met: 
(1) students are demanding fewer healthy meals 
and (2) healthier meals are more expensive to 
produce (Wagner, Senauer, and Runge, 2007). 
Wagner, Senauer, and Runge (2007), however, 
find a much different reason. Based on financial, 
nutritional, and demographic data from 330 
Minnesota public school districts from 1999-
2004, the authors suggest that nutritional quality 
is not related to the cost per meal and/or student 
demand (Wagner, Senauer, and Runge, 2007). 
Instead, they propose that a “lack of appropriate 
incentive mechanisms for the local school 
authorities” is the fundamental reason why 
schools offer fewer healthy meals (Wagner, 
Senauer, and Runge, 2007). Incentives may be 
needed due to the convenience that vendors who 
supply low-nutritional-value offer, such that 
even though there is not necessarily a price 
barrier to offering healthy lunches, there is still 
a convenience barrier to doing so.  
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The study on “The effects of the National 
School Lunch Program on education and 
health” 10 analyzes the historical effects of the 
National School Lunch Program on health and 
educational outcomes. The research concludes 
that there are a few lasting effects of the NSLP 
on health, but there are significant effects of the 
NSLP on educational attainment using the data 
from the Census. In order to estimate the effects 
of participation on educational attainment, 
Hinrichs merges annual information on NSLP 
funding, NSLP participation, per capita income, 
population ages 5-17 by state for the years 1947 
to 1973 with a data set that contains 5 percent 
sample of the 1980 Census. Hinrichs also 
concludes from his results that students already 
in a suitable nutritional status can benefit and 
raise the optimal level of education through 
NSLP.  Schools that offer free or subsidized 
lunches also increase the chances of students to 
attend school, since it directly influences the 
parents’ decisions on whether to send their 
children to school.  Furthermore, since it is a 
requirement for an individual to be enrolled in 

school to obtain a free or reduced lunch, high 
school enrollments will increase and result in a 
higher NSLP exposure and greater expenditures 
for the government. An important finding in this 
research is how it relates to gender and race. In 
terms of gender, Hinrichs also highlights that a 
higher exposure to NSLP increases women’s 
education by 0.365 years while increasing the 
education of men by nearly a year. These 
estimates also reflect the pervasive gap of 
educational achievement between different 
genders.  Moreover, estimates from the research 
show that NSLP funding has a greater effect on 
educational success among whites that black 
individuals. These findings could have also been 
more detailed, for instance, specifying if the gap 
between education in race is due to a gap in 
income per capita, or specify if educational 
success is being compared between elementary 
schools, middle schools or high schools. 
Hinrichs also suggests that participation in 
NSLP in grades 10 to 12 has a stronger effect on 
educational attainment while participation in the 
earlier graders is more important for health 
outcomes.

 

METHODS 

Study Design 
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The top ten wealthiest and top 10 poorest school 
districts in the U.S. were identified during the 
literature review process (Appendix I-II). Lunch 
menus for one  
 
 
high school and one elementary school in each 
of these districts were obtained from the school  
websites when available. For each school, three 
distinct, representative daily menus were chosen 
and menu items were classified as either a “side” 
or an “entrée.” Calories-for-nutrient (CFN) 
scores were calculated for each menu item using 
the formula described by Drewnoski et al. The 
average CFN score for the sides and entrées on 
a given day were calculated separately and then 
averaged together to obtain the daily menu CFN 
score. Three daily menu CFN scores per school  
 

𝑑𝑑𝑑𝑑𝑑𝑑 𝑣𝑣𝑑𝑑𝑣𝑣𝑣𝑣𝑣𝑣

=

� �
(CFN 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒,𝑒𝑒,1 + CFN 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒,𝑒𝑒,2 . . . ) 

+∑ (CFN 𝑠𝑠𝑠𝑠𝑠𝑠𝑒𝑒)2
𝑒𝑒=1

�
3

𝑒𝑒=1
n

 

 

𝑠𝑠𝑠𝑠ℎ𝑜𝑜𝑜𝑜𝑣𝑣 𝑣𝑣𝑑𝑑𝑣𝑣𝑣𝑣𝑣𝑣 =
∑ (𝑑𝑑𝑑𝑑𝑑𝑑 𝑣𝑣𝑑𝑑𝑣𝑣𝑣𝑣𝑣𝑣𝑒𝑒)3
𝑒𝑒=1

3  
were averaged together to generate the school 
CFN score. Independent-samples Student’s t-
tests were used to compare average CFN scores 
between low- and high- income level schools, 
evaluated against an alpha criterion of P < 0.05. 
Elementary and high schools were tested 
separately. 
 
Standardizing 
Recommended daily allowances (RDAs) for 14-
18 year olds and 4-8 year olds developed by 
Drewnowski et al. were used for high school 
and elementary school data, respectively, thus 
generating separate modified CFN scores 

tailored to the needs of each age group. An R 
script was designed to automate the calculation 
of CFN scores for individual food items using 
nutritional data obtained from the USDA 

Figure 2: The process of quantifying food in schools for purposes of analysis – we generated a CFN for 
particular items on a school’s menu.  
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National Nutrient Database for Standard 
Reference. If a menu item was not present in 
this database, the closest alternative was chosen 
or a different daily menu was selected. For 
common, generic menu items, such as “fruit and 

vegetable bar,” a standard, representative item 
was chosen (in this instance, apple) for every 
case.  
 

 

 

RESULTS 
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DISCUSSION 

Privilege 

The first MDG “Eradicate Extreme Poverty and 
Hunger” highlights the increasing disparity of 
poverty and malnutrition in different countries, 
but also helps emphasize that these problems are 
still prevalent in developed countries such as the 
United States.  Within the context of this paper, 
social inequality is portrayed by the presence of 
unequal opportunities and recompenses for 
distinctive social positions within a group of 
society.  In the United States, the divide 
between the underprivileged and rich is 
increasing each year, with income among the 
top one percent rising by 31.4 percent between  
 
 
2009 and 2012, while incomes for other groups 
grew just 0.4 percent. Currently, the top decile 
of earners in the economy now captures more 
than half the total income11. The substantial 
amount of wealth and income that certain 
individuals have also reflects a greater amount 
of resources that can be obtained by school 
districts.  We observe how a greater social 
economic status reflects a more beneficial and 
privileged education as well as a greater variety 
of food choices offered in schools. 
 

Nationwide Initiatives 

The importance of school nutrition has become 
more apparent as a national issue in recent 

years. For instance, First Lady Michelle Obama 
has made her White House cause the eradication 
of childhood obesity. Though this topic 
concerns itself with the overall well being of 
children, including overall nutrition and level of 
activity, an important part of this issue is the 
nutritional quality of school lunches. 
Recognizing this link, the First Lady has 
introduced the Healthy Hunger-Free Kids Act 
which contains new standards by which schools 
will begin to provide more balanced meal plans 
to their students. 

On the academic front, several studies have 
demonstrated the importance of school meal 
nutritional quality as it relates to student 
performance as well as the overall well being of 
the children. Work by UC San Diego Professor 
of Pediatrics Howard Taras is especially 
revealing [1]. His research has found in 
particular that iron deficiency is a strong 
negative predictor for student academic success. 
Furthermore, food insufficiency in general is 
noted as a serious obstacle to student 
performance in the classroom. It is observed that 
school breakfast programs improve school 
attendance and reduce tardiness levels in 
schools. It is also noted that improvement in 
performance associated with improved school 
meal nutrition is especially marked in school 
districts which serve 'severely undernourished 
populations,' that is, populations at or below the 
poverty line. 
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Dr. Melanson of the University of Rhode Island 
Department of Nutrition and Food Sciences 
corraborates findings by Dr. Taras in her own 
work [2]. Her research indicates that the 
nutritional quality of a student's diet correlates 
positively with his/her academic performance as 
well has his/her general well being. She goes on 
to highlight the role school meal programs can 
play in improving the state of the United States' 
public school meals. 

Future Research 

We chose to study the topic of nutritional 
quality in poor versus rich public schools 
because we believe there would be deep 
implications associated with this issue. As our 
review of past research suggests, good nutrition 
is strongly associated with strong performance 
in school. In particular, the quality of school 
meals can be a big determinate of student 
success in the classroom. Given that this is the 
case, a difference in nutritional quality between 
meals served in low income districts vs. high 
income districts would be significant in that if 
poor school districts proved to serve 
nutritionally inferior meals compared to wealthy 
school districts, this would indicate that students 
of these worse off districts have a distinct 
disadvantage when it comes to achieving 
academic success because they receive food that 
is inferior to the food which students from 
wealthier backgrounds are served. This would 

add to an already long list of handicaps that 
students from poorer backgrounds suffer. 

Conversely, this result would also provide 
society with a clear means with which to rectify 
the imbalances in society that disadvantage poor 
students. In particular, an effort could be made 
to ensure that an equitable distribution of lunch 
budgets is provided across school districts such 
that all schools are able to provide an adequately 
nutritious meal plan regardless of the wealth of 
the district is serves. This would be one avenue 
by which society could tackle the issue of unfair 
social disadvantages suffered by the poor. 

Unfortunately, our work was not able 
conclusively establish whether a clear difference 
in nutritional quality existed between poor and 
rich districts. We do not believe that our failure 
to do so proves that the quality of food across 
districts is completely uniform, as our research 
is, to a large extent, preliminary. It is very likely 
that our methods were in some way insensitive 
to crucial nuances concerning food nutrition. 
For instance, we do not differentiate between 
organic fruits and those that are grown using 
artificial growth hormones. If these methods 
were refined, we may very well be able to 
establish a difference where we once could not. 
Additionally, the schools we surveyed may 
simply have been outliers for their respective 
groups (wealthy vs. poor).

 

IMPLICATIONS 

Combating Nutritional Disparities 

According to this data, there is no noticeable 
disparity between the nutritional quality of food 
in poorer schools and that of schools in high-
income areas. The less expensive and also less 
healthy meal plans at these poor schools are still 
correlated to this data.  It was expected that low-
income schools were at a disadvantage to 
provide quality nutritional food to their students, 

mainly because of the rising costs of healthy, 
nutritional foods. However, the U.S. seems not 
to be affected as much by an increase in the cost 
of food as much as poverty-stricken developing 
countries; this may be because the U.S. does not 
rely as greatly on food imports when compared 
to other countries that are heavily reliant 
(McClure, Mitigating the Nutritional Impacts of 
the Global Food Price Crisis: Workshop 
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Summary). Even though there is a correlation 
between poor education and impoverished 
school districts, our findings do not show the 
same kind of correlation for food nutrition 
quality.  

Collaborations Looking Forward 

Even still, more research can still be done to 
reveal the full scope of this topic. For example, 

a more comprehensive set of data could be 
obtained that contained the nutritional value of 
food eaten at home in areas of poverty. 
Correlation of this data with other health 
findings could be revealing of how susceptible 
impoverished individuals are to food-related 
disease such as obesity and diabetes (Wilson, 
Nutritional Health: Strategies for Food 
Prevention). 

. 

 

REFLECTION ON GROUP PROCESS 

Whenever work is being done in a group setting, 
there is a danger that the individual capabilities 
of group members are not fully taken advantage 
of. In order to avoid this, there has to be a clear 
established work flow. Our group did well in 
this delegation of responsibility, and as a result, 
we did not encounter any serious issues with the 
group dynamic. 

Early on in the year, while we were developing 
the direction of our Research Action Project, a 
lot of energy was spent resolving the diverse 
opinions we had regarding what the focus of our 
research should be and how we should go about 
action on this topic. It was an exercise in 
making sure that the opinions of all members of 
the group were heard while also striving to 
make sure that we ended with a clear direction 
to our project within the time we had allotted to 
make a decision. Our group did a good job in 
striking this balance, in that we made sure that 
the voices of everyone in the group were heard. 
Special care was taken to make sure that people 
wouldn't have their opinions unnoticed because 
they were quieter or didn't talk as much. At each 
point when an important decision was being 
made, we solicited the opinions of everyone in 
the group. 

During the completion of the actual action 
component of our project, we continued to work 
effectively as a group. For the most part, we 
were all committed to making sure that our 
project went well, so we were open to both 
working effectively during collaborative group 
meetings and also working outside of class. We 
delegated work amongst the group members 
such that everyone was able to do an equal and 
significant amount of work. There was some 
difficulty associated with deciding who exactly 
should do what tasks, but because everyone was 
open to doing what was necessary to make sure 
that our project worked well, we eventually 
worked out a good distribution of 
responsibilities. 

One thing that we noted in particular was that 
we made good use of the unique skills of each 
group member. For instance, those of us who 
had a technical background in statistical 
methods took the leading role in constructing 
the framework of our research experiment. 
Meanwhile those with an artistic or literary 
background took a leading role in designing our 
poster presentation or drafting our paper. The 
effectiveness with which we used this diversity 
demonstrates the power of working in a diverse 
group of people with several different 
backgrounds. 
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Our group work was not perfect. We strived to 
maintain an egalitarian atmosphere in our 
Collaborative Group; no individual member 
always took a position of leadership and there 
was no clear hierarchy through which 
instructions flowed. The positive of this 
approach was that we kept everyone wholly 
engaged in the project with no one feeling 

marginalized or isolated. Unfortunately 
sometimes this meant that there would be 
confusion regarding the 'next step' that we had 
to take as a group to complete our project. In 
situations such as these we might have benefited 
from having someone taking the authoritative 
role in dictating what the group should do next. 

 

 

CONCLUSION  

Prevalence 

Nutrition and food quality is an important topic 
not only on the international scale, but also on a 
national scale in the US. Particularly, the role of 
nutrition in the school system is stressed. 
Nutritional availability for children is especially 
significant for two reasons. For one, poor 
nutritional quality in general can increase the 
chances of acquiring food-related diseases such 
as heart disease, obesity and diabetes; 
furthermore, the negative eating patterns to 
which children are forced to conform carry 
through into adulthood (Wilson). 

Responsibility                                                                       
Because of the scope and relevance of this topic, 
there is a nationwide responsibility by the U.S. 
to alleviate the negative effects of poor nutrition.  

 

Common policies implemented by countries 
around the world include but are not limited to 
“reducing the salt content of processed foods, 
use of dietary supplements of proven value, and 
eliminating hydrogenated oils that contain trans 
fatty acids from food (Wilson).” Michelle 
Obama’s effort’s to decrease the ubiquity of 
child obesity include improving the quality of 
school lunches in a similar manner (citation 
needed).” Furthermore, the cost-effectiveness of 
these programs may seem unfavorable, but after 

considering many of the factors that they would 
prevent, such as medical expenses, “these 
policies…have a very attractive cost-
effectiveness (Wilson)”. 

Real steps 

Individual schools can implement small 
strategies to help control the cost of healthy 
school lunches, according to the U.S. 
Department of Agriculture. Small policies such 
as serving beans as an alternative to meat, 
serving portion sizes proportional to the children, 
and using canned and frozen vegetables and 
fruits can go a long way in mitigating the 
increasing cost of healthy foods. 

This mindset that is developed for the U.S. 
should also be carried over to the international 
scale, where nutritional standards are even 
harder to meet. Severe impoverishment leads to 
poor quality food and malnutrition. Through this 
one can see how quality of meals can in many 
countries dramatically affect life expectancy, as 

Figure 3: This is the new nutritional initiative that 
replaced the food pyramid.  It is more adaptable 
and effective when tracking food consumption. 
Source: www.choosemyplate.gov   
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well as child mortality and education (McClure). 
As a systemic problem intertwined with many 
of the other difficulties of third world countries, 

food quality and availability is a topic that is 
paramount when thinking about how to alleviate 
many of these universal struggles. 
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APPENDICES 

I. This is a chart representation of the information provided in the Wall St. 24/7 article.  It 
depicts each the demographic of the ten richest and poorest school districts. 
 

II. This is a chart that outlines the primary and secondary schools that we chose from each 
school district. 

 
III. This is the code that we utilized for our R script scales.  We ran nutritional data 

through this to receive an output. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Low Income 
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APPENDIX I  

 
 School District State 

Median 
Household 

income 

% Households 
earning >200,000 

% Households 
earning 
<10,000 

Expenditure 
per student 

% Local 
funding 

1. Barbourbille Independent 
School District KY 16,607 0 6.8 8,178 16 

2. Monticello Independent 
School District KY 16,778 0 18 9,964 8 

3. North Bolivar School 
District MO 16,968 2 15.8 9,773 16 

4. West Bolivar School 
District MO 17,107 0.6 17.3 10,096 19 

5. Santa Maria Independent 
School District TX 17,576 0 20.4 10,618 6 

6. Hayti R-II School District MO 17,599 0 18.9 10,484 28 
7. New Boston Local School 

District OH 18,604 0 16.9 9,962 34 

8. San Perlita Independent 
School District TX 18,875 0 30 19,413 26+ 

9. Pineville Independent 
School District KY 18,933 1.3 16.3 9,829 12 

10. Centennial School District 
R-1 CO 18,980 1 6.2 16,323 51 

High Income 
 

School District State 
Median 

Household 
income 

% Households 
earning >200,000 

% Households 
earning 
<10,000 

Expenditure 
per student 

% Local 
funding 

1. Scarsdale Union Free 
School District NY 238,000 64.3 0 26,742 89 

2. Weston School District CT 209,630 59.3 0.8 20,178 90 
3. Riverdale School District OR 199,167 59.8 1.9 16,807 76 
4. Chappaqua Central School 

District NY 198,382 55.7 0.2 24,705 84 

5. Briarcliff Manor Union 
Free School District NY 183,148 55.6 3.3 27,938 82 

6. Byram Hills Central School 
District NY 180,850 47.9 1.2 24,727 89 

7. Edgemont Union Free 
School District NY 180,042 50.2 2.2 21,825 81 

8. New Canaan School 
district CT 179,338 54.5 0.7 18,915 87 

9. Bronxville Union free 
School District NY 178,465 55.6 1.8 27,980 84 

10. Darien School District CT 175,766 52.5 1.4 18,047 86 
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APPENDIX II 

 

 School District State Elementary School High School 
1. Scarsdale Union Free 

School District 
NY Edgewood Elementary School Scarsdale High School 

2. Weston School District CT Hurlbutt Elementary School Weston High School 
3. Riverdale School District OR Riverdale Grade School Riverdale High School 
4. Chappaqua Central School 

District 
NY Roaring Brook Elementary School Horace Greeley High School 

5. Briarcliff Manor Union 
Free School District 

NY Todd Elementary Briarcliff High School 

6. Byram Hills Central School 
District 

NY Coman Hill Elementary school Byram Hills High School 

7. Edgemont Union Free 
School District 

NY Seely Place Elementary School Edgemont Jr./Sr. High School 

8. New Canaan School 
district 

CT East Elementary School New Canaan High School 

9. Bronxville Union free 
School District 

NY Bronxville Elementary School Bronxville High school 

10. Darien School District CT Royle elementary School Darien high School 
 

 

 School District State Elementary School High School 
1. Barbourville Independent 

School District KY Barbourville K-5 Barbourville 9-12 

2. Monticello Independent 
School District KY Wayne County Elementary Wayne County High 

3. North Bolivar School 
District MO Brooks elementary School Broad Street High School 

4. West Bolivar School 
District MO West Bolivar Elementary School West Bolivar High School 

5. Santa Maria Independent 
School District TX Tony Gonzalez Elementary School Santa Maria High School 

6. Hayti R-II School District MO Mathis Elementary Wallace 
elementary Hayti Senior High School 

7. New Boston Local School 
District OH Stanton Primary School Glenwood High school 

8. San Perlita Independent 
School District TX San Perlita elementary San Perlita High 

9. Pineville Independent 
School District KY Pineville elementary Pineville High 

10. Centennial School District 
R-1 CO Centennial high School K-12 Centennial high School K-12 
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APPENDIX III 
 
High Schools R script grammar:  
  
 
(1) cfnhs <-function(){ 

(2) filename <-readline("What is the filename?") 

(3) food<-read.csv(filename, sep=",",header=FALSE,skip=1) 

(4) foodmat<-as.matrix(food) 

(5) foodmat<-foodmat[-(1:4),] 

(6) rownames(foodmat)<-foodmat[,1] 

(7) class(foodmat) <- "numeric" 

(8) foodmat1<-foodmat[,3] 

(9) foodmat1<-as.matrix(foodmat1) 

(10) foodmat2<-c(foodmat1["Protein",],foodmat1["Calcium, 

Ca",],foodmat1["Iron, Fe",],foodmat1["Magnesium, Mg",],foodmat1["Zinc, 

Zn",],foodmat1["Vitamin C, total ascorbic 

acid",],foodmat1["Thiamin",],foodmat1["Riboflavin",],foodmat1["Niacin",]

, foodmat1["Vitamin B-6",],foodmat1["Folate, DFE",],foodmat1["Vitamin B-

12",],foodmat1["Vitamin A, RAE",]) 

(11) foodmat2<-as.matrix(foodmat2) 

(12) rda<-c(45.36,1100,7.8,320,7.9,60,.95,1,11.5,1.05,330,2,557.5) 

(13) d<-cbind(foodmat2,rda) 

(14) ed<-foodmat1[3,1]/100 

(15) sumdv<-sum(d[,1]/d[,2]) 

(16) cfn<-(13*ed/sumdv) 

(17) cfn<-as.matrix(cfn) 

(18) colnames(cfn) <-c("CFN") 

(19) rownames(cfn)<-c("") 

(20) print(cfn) 

(21) } 
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Elementary Schools R script grammar: 
 
 
(1) cfnelementary <-function(){ 
(2) filename <-readline("What is the filename?") 
(3) food<-read.csv(filename, sep=",",header=FALSE,skip=1) 
(4) foodmat<-as.matrix(food) 
(5) foodmat<-foodmat[-(1:4),] 
(6) rownames(foodmat)<-foodmat[,1] 
(7) class(foodmat) <- "numeric" 
(8) foodmat1<-foodmat[,3] 
(9) foodmat1<-as.matrix(foodmat1) 
(10) foodmat2<-c(foodmat1["Protein",],foodmat1["Calcium, Ca",],foodmat1["Iron, 

Fe",],foodmat1["Magnesium, Mg",],foodmat1["Zinc, Zn",],foodmat1["Vitamin C, 

total ascorbic 

acid",],foodmat1["Thiamin",],foodmat1["Riboflavin",],foodmat1["Niacin",],fo

odmat1["Vitamin B-6",],foodmat1["Folate, DFE",],foodmat1["Vitamin B-

12",],foodmat1["Vitamin A, RAE",]) 
(11) foodmat2<-as.matrix(foodmat2) 
(12) rda<-c(11.02,800,4.1,110,4,22,0.5,0.5,6,0.5,160,1,275) 
(13) d<-cbind(foodmat2,rda) 
(14) ed<-foodmat1[3,1]/100 
(15) sumdv<-sum(d[,1]/d[,2]) 
(16) cfn<-(13*ed/sumdv) 
(17) cfn<-as.matrix(cfn) 
(18) colnames(cfn) <-c("CFN") 
(19) rownames(cfn)<-c("") 
(20) print(cfn) 
(21) } 
 
 
 
 
 
 
 
 
 
 
 
 
 


