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Background Results Analysis
● Religious Institutions are organizations of 

individuals who share religious and philosophical 
beliefs.
○ Often manifested as a physical location for 

communities to gather/practice.
● Religious participation has always been a 

prominent component of society with noticeable 
effects on the people. 

● Recent polls have shown that more than 80% of 
Americans identify as religious while more than 
60% claim to be members of a congregation.

● Proponents of religious institutions argue that 
churchgoers enjoy increased charitableness and 
better physical health.

Purpose
● We aim to determine whether the number of 

religious institutions in a neighborhood is 
associated with the neighborhood’s health. We 
hypothesize that neighborhoods with greater 
numbers of institutions will have a higher median 
age of death and lower obesity rate.

Data

● Median age of death data was provided for 88 of 
the 90 neighborhoods in Pittsburgh.

● Religious Institution data included address, zip 
code, and religion/denomination (neighborhood 
location was found manually)

● Out of the ~800 original institutions, ~450 were 
used after filtering repeats and institutions not in a 
neighborhood
○ Sources: Western PA Regional Data Center, Salatomatic, Maven      

Search, 

● The first graph shows the total religious institutions has a very 
weak polynomial association with the total median age of death 
(r2 = .017). This means 1.7% of the variation in the median age 
of death can be explained by the number of institutions in each 
neighborhood. Although a  polynomial association is rarely 
used, it  was chosen as it showed a significant increase in r2 in 
all graphs

● However, when we controlled  by race, the correlation increased
to a weak association (r2 = .256)

● Furthermore, when controlling for income,  the correlation 
increased significantly to a very strong association at the lower 
income range  (r2 = .993) but changed to a very weak positive, 
logarithmic correlation at the higher income range  (r2 = .227)

Challenges
● Data regarding religious institutions is not usually well 

documented and thus is difficult to obtain. The data that we did 
obtain had the address rather than the neighborhood so we 
manually had to find the neighborhood for ~800 institutions.

● People are not confined to one neighborhood; they often use 
institutions located in other neighborhoods.

● All religions don’t have the same influence but they are 
generally focused in certain geographic areas so controlling for 
type of religion was not a promising option

Conclusion
● Religious Institutions should continue to be built and 

supported, especially in low income neighborhoods as they 
noticeably increase median age of death until up to 15 are 
present in a neighborhood.

● In the future, we would like to control by type of religion, and 
increase our scope beyond Pittsburgh, as well as use other 
health metrics to analyze the effect.



SCHOOL SUCCESS FACTORS IN ALLEGHENY COUNTY SCHOOL DISTRICTS
AVONWORTH HIGH SCHOOL
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LAUREN PFLUEGER - MIKE FRANK

WHAT OUTSIDE FACTORS AFFECT A SCHOOL DISTRICT’S SUCCESS?

CONCLUSION
The most influential factors that we found in our analysis were Middle School (8th grade) PSSA Scores and Median Household Income. They both had high r values of about 0.805 and 0.79
respectively in their linear regressions compared to SAT scores. Some other major factors that we found include median age of death, percent- age of the district’s population in poverty,
percentage of households in the community with no vehicle, and cohort size, otherwise considered class size. We found that this last factor, cohort size, was correlated to SAT score much
more than expected; this was especially surprising because the correlation of overall district popula- tion to SAT score had an r value of only 0.2459, and we had believed that cohort would
be dependent on population. Besides the high correlations, other factors we tested, foreclosures in the school district since 2009 and the total number of deaths in the district, were the least
correlated with SAT score.
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SUMMARY OF RESULTS

Data.gov

US Bureau of Labor Statistics

WPRDC.org

Pennsylvania Department of Education

2014 Community Need Index

RESOURCES 

DataUSA.io

ASSUMPTIONS
Our prediction was that a successful community would lead to a suc- cessful
high school. For example, a district with a high median income or low
death reate would result in an increased success rate of students.

CHALLENGES 
Learning how to program using R, including learning the functions, learning
the outputs, figuring out how to do pairs function with N/A values

Creating heatmaps that effectively depict our results

Finding datasets based on school districts

Figuring out how to convey our results about Pittsburgh city schools

Deciding what results were most essential to summarize our work and
findings

Working with different years for different data sets

DEFINITIONS
Success of a school = SAT scores and SPP scores.

SPP score = School Performance Profile provided by the state that grades all
schools throughout PA.

Community factors = any confounding variable that may have impact
on the success of a school district that is not directly associ- ated with the
school itself.

Millage rate = the number of tax dollars assessed for each $1,000 of property
value.

Cohort = size of the graduating class in the school.

The class size or cohort is positively correlated with
SAT scores with an r value of 0.4885. The map shows
North Allegheny school district and Shaler Area
school district as two of the highest cohort sizes,
while Clariton has the lowest, depicted in near-
white. We included this as a significant factor because
we believed that the size of classes at a school would
have an impact on the success of the students, but
they did not have a significant effect.

The median age of death was surprisingly cor-
related with a value of 0.6413. This map shows the
connection between SAT composite scores and the
median age of death. The size of the dots for each
district represents SAT scrores, while the color
gradient of the dots shows the median age. A
district with a small, light col- ored dot, for
instance, has a lower SAT compos- ite and low
median age of death.

All three standards assessed by the PSSAs, ELA,
Math, and Science, had r values of 0.8135,
0.7935, and 0.8169 respectively. We chose to
represent the correlation between the PSSA Science
passing percentages and SAT scores because science
is not covered by the SAT. Many of the school
districts had high passing percentages, with districts
to the East of the city being visibly lower.

Median income for the district is correlated at a
value of 0.7903, the second highest correla- tion of all
of the factors that we came up with. We believe that
this is one of the best indica- tors of the wealth of a
district. The size of the dots, similarly to median age
of death, corre- sponds to the SAT composite scores,
while the color corresponds to the median income
for the district.



Research Question

The Return on Investment of College

Bethel Park High School - Team 2
Alex Chitsazzadeh, Anthony Hudson, and Allison Kurtz

Data Sources

Challenges

Data Set Examples

How does receiving a degree in a field of work from a

more or less expensive university affect one’s starting

and average pay during their career?

The two primary datasets we used were sourced from 

https://www.payscale.com/college-salary-report and 

https://collegescorecard.ed.gov. We then programmed a 

python script to merge specific aspects of both data sets 

together. Mainly, the College Scorecard data provided 

statistics such as: Admission rate, in-state tuition, and out-

state tuition. Then, Payscale provided statistics on the

salaries of majors early on and later in their career based on 

what college or university they graduated from.

Visualizations

Summary Policy

One of the challenges we had with this project was 

finding appropriate data sets. For example, at first, 

we found a data set that was too general to be used,

however we later found one more tailored to our

question. One issue we had was that not every 

college or university provided all the necessary 

information, therefore we were not able to truly 

account for every college or university.

What we found is that the correlation between majors and 

what they could make early and mid-career veries. We believe

this to be true as the various majors come with their own

stipulations. We found that there was more correlation 

between out of state tuition and early career pay in 

comparison to out of state tuition and mid-career pay. We did

find that most majors did have a strong correlation between

out of state tuition and the early career pay.

Although we had a few outliers including: Engineering

majors where the correlation was only .272, Education

majors with .207 and Health Science majors with .305.

Being able to interpret all of this data will allow

future college students and other individuals to

conclude the optimal choice for them based on the

current situation pertaining to the individual.

https://www.payscale.com/college-salary-report
https://collegescorecard.ed.gov/


Coffee, Tea, or Prozac?
Nini Curcione, Zach Deschon, Jack Hric, Jay Patel, Alex Pretka, Pete Rauch, Kenneth Swimkosky, Derek Wassel

Does Starbucks contribute to lowering depression and anxiety,

and therefore increase SAT scores?

They are communal places where people of all ages feel comfortable to sit, relax, work, and study.

SAT scores are still the leading factor in acceptance into higher education programs, colleges, and

universities. With teen depression and anxiety on the rise, a parent’s best strategy to help a child is to

promote the development of good mental health. Many neighborhoods are trying to increase their

likability and one of the ways they are doing this is bringing in franchisees to promote community

wellness. Starbucks and similar coffee shops continue to pop up at a fast rate with the hopes of

providing income, increasing community wellness, and therefore decreasing anxiety and depression.

This information would be relevant to the parents of high school age children and may influence

their decisions about residential locations and school choices. We questioned, what if Starbucks

signified less anxiety overall and that meant students would score better on their SATs?

Hypothesis
Crime and anxiety have a negative effect on students and therefore SAT scores, then the presence and

availability of Starbucks stores would ease anxiety and have a positive effect.

FINDINGS
Results

SOURCES

VISUALS

CONCLUSION

DATA SET AND OBSERVATIONS

Ø A teenager's vulnerability to anxiety and depression has increased due to the stress of

performing well in school and social, political, and environmental factors could affect

SAT performance

Ø Median household income for the United States from the Bureau of Labor Statistics

reported a .03% increase from December 2018 at $63,517 to January 2019 at

$63,688.

Ø According to the U.S. Census Bureau; they released the American Community Survey

Five-Year Estimates that the median cost of property is

$217,600.

Ø Teenagers seem more content and alert when they have a drink from Starbucks

Ø A study exists, Fear of Crime, Critical Voices in an Age of Anxiety, comparing the

level of crime in neighborhoods to the anxiety level of that neighborhood. It provided

a numerical index of 0-5 based on the amount of crime which coincided with the zip

code data

Ø Disparity between school districts’ performance, budgets, and school funding

Ø Our initial hypotheses was centered around anxiety medication and Starbucks locations, we attempted to find

correlation between low amounts of anti-anxiety medication usage and the presences of a Starbucks to help

produce higher SAT scores. First using number of prescriptions per zip code; then an anxiety index about 

crime with the Starbucks Stores locations yielded very low correlations.

Ø We then considered property value, funding, and medium income which had the strongest correlations

which stands to reason; those living in areas with higher income would be living on more valuable property

and more funding for districts. These proved to be decent indicators of SAT Scores when combined. We would

want to look into why. Perhaps students have access to more resources, more time, or some other factor.

Because anxiety and Starbucks did not appear to have much influence.

Ø We would recommend further analysis to find and use other variables that would explain the

relationship and the higher scores. In the end we are able to say that having a Starbucks nearby does not make

an area less anxious nor lead to higher SAT scores.

CHALLENGES
Ø Finding Starbucks locations that were not in franchises and some that were

not in some areas.

Ø We had to create Zip Code conversions related to Districts that were

covered by multiple postal codes.

Ø Looking through a 50 page PDFs documents on each school

district’s website to find their budget for the 2018-2019 school year.

Ø Prescription anti-anxiety data was not as useful as anticipated because there

was not way to know if the people filling them lived

in that zip code and attended that school district. We needed to find a way to

compare the level of crime in an area to the anxiety of that same area.

Ø Starbucks.com

Ø Fear of Crime: Critical Voices in an Age of Anxiety

Ø CityData.com

Ø National Institute of Mental Health

Average Property Value per zip code as it relates to SAT

scores in the same area

Average income per zip code as it relates to SAT scores in the

same area

School District funding plot in relation to SAT performance. Not

the best indicator of test performance.
Anxiety Index: blue shading. Starbucks locations: green

dots. Darker blue indicates higher levels of anxiety. The index

allows us to analyze the people who are unable to afford anxiety

meds

Anxiety Index and SAT Scores:

Ø Property Value:

Ø r-value = .647

Ø r^2 = .4186

Ø Anxiety Index

Ø r-value = .434

Ø r^2 = .188

Ø School Funding

Ø r-value = .515

Ø r^2 = .265

Ø Median Income

Ø r-value = .408

Ø r^2 = .166

Ø Property Value, School Funding, Anxiety Index, Median Income, Starbuck location r^2 

value = .561

Analysis
Ø There is a relatively strong positive relationship between SAT scores and property value with

a correlation of .647. The variable “property value” had the highest “r” value which measures 

how well a linear function captures the relationship between variables. Property value and

SAT scores appear to tend to vary together.

Ø R^2, our coefficient of determination between property value and SAT scores was

.4186 we see that 42% of the total variation for SAT score can be explained by the linear

relationship

Ø Using multiple regression we found that the anxiety index was the worst predictor

among property value, school funding, and median income.

Ø Through analysis anxiety index, property value, school funding, medium income, and

Starbuck locations combined to form a good prediction equation for SAT scores.



Obesity Rates in Allegheny County 

by Income and Education Level

Does walkability, level of education, accessibility to grocery stores, and household income have correlations with neighborhood obesity

rates? Can some of the variables (univariate or multivariate) predict the obesity rate? How can we reduce the high obesity rate in Pittsburgh?

● “Mother of all diseases”1

● Obesity rates have doubled since 1980 and tripled for teens

nationwide2

● Pittsburgh: 31.1 percent of adults reported being a 

health weight in 20163

● In terms of self-improvement, people should be persuaded to

prepare their own meals more and educate themselves about

nutritious habits.

● Charity events such as running or walking to raise money and

awareness for medical research would stimulate people’s

interests.

● Decrease the number of fast food restaurants in the area.

● Schools should encourage a healthy lifestyle and promote clean

diets.

● Encourage more involvement in biking and running clubs

This graph shows that people with a higher level of education

tend to be less obese than those who are not as educated.
This graph shows that people with lower income are more

likely to be obese than higher educated people.

This graph shows the relationship between walkability and the obesity rate.

Importance

Potential Actions

Scatterplot of ln obesity (%) vs. Income in thousands Scatterplot of ln obesity (%) vs. Bachelor’s or Higher

● Census tract data concerning age-range was hard to find, 

along with a connection between age range and Allegheny

County neighborhoods

● Information pertaining to obesity was difficult to locate 

because health data is usually protected.

● Pittsburgh already contains conventional solutions to 

obesity such as walking paths, bike lanes, yearly 

marathons, public parks, etc.

Challenges

Oakland Catholic High School
Teresa Davison, Alexis Hagerty, Emily Gong, Frances Li, Mona Lin, Rachel Moret, Eliane Rectenwald, Lindsay Worrall, Jin Yan, Yolanda Yang

Problem

1 (George Eid, Allegheny Health Network’s Bariatric and Metabolic Institute)
2 (Johns Hopkins School of Medicine)
3 (Centers for Disease Control and Prevention’s Behavioral Risk Factors Surveillance System)

This graph shows that 

some areas in Pittsburgh

are farther from

supermarkets than other

areas, meaning that it is

harder for them to get food

sources.

This could be a potential

factor of lower obesity rate

due to the fact that they

can’t get food as often.

In conclusion, we found that there was a correlation between our different

variables and obesity rates in the Pittsburgh area. There was a moderate

correlation between obesity and income and education level while there

was a much weaker relationship between walkability and obesity. We have

found these connections, but coming up with a conclusive "solution" proved

to be a challenge due to existing programs geared towards health. We did

find out though, that education might be the best tool to keep Pittsburgh

healthy.

Summary

WPRDC and US census datasets were used. All data used was

compared by census tract. Obesity rates and walkability were

found through the WPRDC. Income and education datasets

found through US census data.

Datasets

Multivariate Regression Line Equation
ln (obesity) = -0.7229 - 1.941 * % Bachelor’s + 0.00652 * Income

in thousands



Conclusion

Does the Amount of Bike Lanes in a 

Neighborhood Affect Air Quality?

Data Sets

Air Quality

Maria Czura Abigail Haerr Mackenzie Linderman Maura Marston 
PlumHigh School

We obtained our air quality data from the United States
Environmental Protection Agency. Using the Air Quality
Index Report we were able to input a year and a city, and the
website would provide several how many days good,
moderate, unhealthy, and unhealthy for sensitive groups. We
then plotted that data on a line graph as shown to the upper
left with days up to 240 on the y-axis and years 2007
– 2015 on the x-axis. We then obtained our bike lane data
from the Western Pennsylvania Regional Data Center. There we
were able to find the data that told us the mileage of bike
lanes there were from the years 2007 to 2015.

Challenges Faced

Expenses

Years Years

When observing the air quality data, it can be seen that the amount of “good” days of air
quality increases from 2007 to 2015. When looking at the bike lane data, it can also be
seen that the amount of bike lanes increased from 2007 to 2015. Therefore, there appears to
be a correlation between the air quality and the amount of bike lanes. In an attempt to view
confounding variables, we graphed finance data from 2012 to 2015 in order to see if there was
a significant change in funds issued to projects that would be detrimental to air quality (2012
was the earliest year we could obtain data). However, the amount of money allocated to
organizations seems to be held between the range of $34 - $40 million. Following the
money, we concluded that the expenses did not play a significant role in our analysis because
the expenses stayed similar. Thus, while we know the air quality is obviously affected by
spending going toward causes such as transportation and building construction, we are not
able to conclude that there is a significant correlation between air quality and expenses
because of the low variation of annual costs. In spite of this, environmentally safe
technology is beginning to be used more and more. So, although funding could be kept
consistent, greener technology could be utilized so there is not such a harmful effect on the air.
Despite all these findings, there are also many contributors to air quality outside of public
organizations that could have an effect on these numbers.

Compare Bike Lane Data in Different Cities - The first challenge arose when attempting to gather bike lane and air quality data in cities throughout
the United States. It seemed this would help draw a bike lane and air quality correlation across the country, but there is no data set that
includes the mileage of bike lanes in all major American cities. As a result, individually searched bike lane data for each city was compared to
the city’s square footage in the 2010 United States Census. Data inconsistencies arose as the square footage had slightly different area
boundaries than the bike lane data. The approach was modified by bringing in a new data set, focusing on Allegheny County air quality and bike
lanes in the past years
Graphs - At Plum, high school students receive a Chrome Book to help with online schoolwork. However, these Chrome Books do not support
many graphing applications that are needed to visually represent big data. Using a MacBook solved this problem. Tableau, a graphing
application that cannot be used on Chrome Books, was used to create the Air Quality graph. Even so, Tableau cannot process the big data sets
used to create the Bike Lane and Expenses graphs. Another change to the graphing application needed to be made. When obtaining finance
data, we chose the data set labeled “Data Set name”. This set described how much funding was being given to different types of organizations.
Some of the funding numbers were negative and the rest were positive. To be able to graph the results, we determined that all the funding
numbers must be positive. The data set was loaded onto Tableau as we attempted to take the absolute value of these numbers, however the
data set was too large to fully load in Tableau. Then we tried loading this data set into Numbers. The full data set was able to load and we used
“find and replace” to replace all the negative signs with “0”. This gave us all positive value amounts for the money distributed to each organization.
This in turn allowed us to graph the data with years on the x-axis and dollars on the y- axis. Then, utilizing Excel on a MacBook worked perfectly to
create the final Bike Lane and Expenses graphs.
Other Factors - Pittsburgh has become more mindful of helping the Earth in the past years. Riding bikes is not the only activity that improves air
quality. The Pittsburgh’s Expense Report 2015-2019 includes all of Pittsburgh’s spending throughout the last five years. Challenges arose when
trying to simplify this data set. The data set is too large to open on a Chrome Book and needed to be accessed on a Mac Book. Also, finding
topics related to air quality and searching what specific spending meant was a challenge.

Bike Lanes



Data Sets

● An obesity rate table that has obesity

rates from the 2010 census data as

well as their respective census tracts

● Data was used from columns C (2000

Tract) and H (2006-2010 estimate of

obesity)

● A table of restaurants constructed in

Allegheny County ZIP codes from 1968

to 2016. The restaurants that were

constructed from 2011 to 2016 were

filtered out because our obesity rate

data was not representative of it.

● Data was used from columns C (Start

Date) and F (ZIP Code).

● An online table that listed ZIP codes

and the census tracts that they fell

under. Because there is no direct

translation between a ZIP code and a

census tract, these values act as our

“Translation.”

● Data was used from the columns

titled “ZIPCode”, “StCtyTract”, and

“Population”

Challenges
The first challenge we faced was a difference in the locational data in the “Restaurants” table versus the “Obesity Rates” table. The

“Obesity Rates” were organized by census tracts, whereas the “Restaurants” were organized by ZIP codes. Further research

determined that there was no simple conversion between the two. To remedy this, a third “Translation” table had to be implemented.

However, more often than not, there would be multiple ZIP codes that fell under a census tract, which lead to the second problem.

Once there was a way of translating between both of the spreadsheets, it was difficult to make each census tract have its own

restaurant count. Each of the ZIP codes had their respective restaurant count, which was determined from the “Restaurants” table, and

population number, which was copied over from our third “Translation” table. However, the populations covered the entire census tract,

whereas the restaurant counts were only by ZIP code. This required searching all of the ZIP codes within a census tract, retrieving

their relevant restaurants counts, and summing all of those individual restaurant counts for a grand total to one census tract.

Summary and Conclusion
It has been found that there is no correlation between the total restaurant density and obesity rates.

With an increase in the independent variable, total restaurant density, there is no significant

increase or decrease in the obesity rate. The data contradicts the hypothesis, which was that there

would be a positive correlation between total restaurant density and obesity rate. This suggests

that there are other factors that affect the obesity rates of a region, such as: diet, genetics, income,

and exercise. However, the data concludes that the concentration of fast-food restaurants does not

affect obesity rates in an area.

Source

Source

Source

http://www.wprdc.org/
http://proximityone.com/ziptractequiv.htm
http://www.wprdc.org/

