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Using ArcGIS to Analyze the Attributes of the
Service Areas of Local Public Libraries
Name: Wilson Burgos
Grade level(s)/Subject taught: Mathematics 10 – 12

Essential Questions
•
•

What is the correlation between the amount of funding received by a public library and
the attributes of its service area such as population density, circulation, and median
income? As a result, are there any local libraries that are under funded or over funded?
Comparing the population density of local service areas and circulation of local libraries,
are there any areas in need of a new library or areas where an existing library can be
eliminated?

Goals and Objectives
Students will:
• download ArcGIS data sets from the internet;
• use the ArcGIS software to visualize and analyze the data sets;
• organize the collected data in an Excel spreadsheet;
• use Excel or the TI graphing calculator to plot the data and determine if a correlation
exists between the variables being analyzed;
• draw conclusions and make suggestions based on their analysis of the data.

Mathematical Concept or “key idea” that modeling will be used to teach:

Students will:

•
•
•
•
•
•

collect, organize, display, and analyze data;
make predictions that are based upon data analysis;
recognize and apply mathematics in contexts outside of mathematics;
use representations to model and interpret physical, social, and mathematical phenomena;
build new mathematical knowledge through problem solving;
make and investigate mathematical conjectures.

Materials: Internet access, ArcGIS software, Microsoft Excel, TI graphing calculator, graph paper

Overview
The lesson will begin with a discussion of how one may study the relationship between variables in the real
world. The lesson will build on students’ prior knowledge and ask students to predict the correlation between
variables that they can relate to in every day life. The teacher will then pose questions that lead into the
introduction of the activity. What determines how much funding will be received by a public institution, such as a
public library? How do you determine when to reallocate services or if a public agency is no longer needed in a
certain area? Undoubtedly, responses to such questions may be controversial, but students will be given the
tools and knowledge to study this very idea. They will use mathematics to properly analyze the data, make
informed decisions, and support their proposals. Clearly, this is a concept of importance to people in different
sectors, including politicians, planners, economists, tax payers, and will surely engage students with differing
interests.
This activity will be completed as a small group project over several days. After being introduced to the
software, students will work in a computer lab to complete the activity. The teacher will walk around to monitor
students’ progress and address misconceptions. At the conclusion, students will create a presentation of their
findings and compare them to other students’ findings. Students will answer the essential questions stated above
as well as make suggestions for changes within the Monroe County Library System.
Procedure
1. Download the “Monroe County Census Block Group 2000” data set from CUGIR:
http://cugir.mannlib.cornell.edu/mapsheet.jsp?code=055
2. Download the “Public Libraries in NY” dataset from the NYS GIS Clearinghouse
http://www.nysgis.state.ny.us/gisdata/inventories/results.cfm?SWIS=26
3. Using ArcGIS superimpose both of these layers and zoom in to our local area. Change the “symbology” of the
Census Block layer to visualize population density.

4. Select the estimated service area of each library by considering the distance of surrounding libraries. You
may want to experiment using the “selection icon”, “select by attributes” menu, or “select by location” menu, and
use the method you feel is most accurate. Using the “selection statistics” function calculate the population
density, circulation data, and median income of each library’s service area.
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5. Record the data for each library in an Excel spreadsheet. Additional data not found in the SHP files above
can be found on the following websites:
http://nces.ed.gov/index.asp
http://plgdb.freac.fsu.edu/imf.jsp?site=geolib

6. Using Excel or the TI graphing calculator, make scatter plots of revenue versus each of the variables in
question. For each variable, determine if there is a correlation to a library’s funding. Are there any libraries that
fall outside the norm (outliers in your scatter plot)? What is the correlation between the amount of funding
received by a public library and the attributes of its service area such as population density, circulation, and
median income? As a result, are there any local libraries that are under funded or over funded?
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7. Do a similar analysis of population density versus circulation. Comparing the population density of local
service areas and circulation of local libraries, are there any areas in need of a new library or areas where an

existing library can be eliminated?
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Assessment (Rubric)
Category
Use of ArcGIS
Software

1
Did not use the
software to model the
problem.

2
Software was used but
the data generated was
not used effectively.

3
Software was used
effectively, including
appropriate calculations.

Use of model to
make
conjectures and
test their validity

Conclusions are not
consistent with the
model and the
evidence provided is
irrelevant.

Conclusions may be
inconsistent with the
data generated by the
model due to minor
errors.

Able to describe the
relationships between
variables and use the
model to support findings.

Accuracy of data
and calculations

Many flaws in
calculations or shows
no understanding of
the task.

Calculations are
inaccurate or show
partial understanding of
the task.

Calculations are accurate,
well organized, and
demonstrates full
understanding of the task.

Understanding of
the connection
between the
mathematics
used and real life
application.

Does not show any
understanding of the
relationship between
the model and the
concepts being
studied.

Partial understanding of
the concepts and the
implications of the
activity.

Fully understands the
concepts, is able to make
generalizations, and can
apply the results of the
activity.

