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Introduction 
 

Geographic Information System (GIS) 
 GIS is a type of software designed to generate, display, manage, analyze, and 

distribute geographic data. Geographic data are any data that can be associated 

with a place on the Earth’s surface.  

 GIS has matured into a mainstream technology commonly utilized by natural 

resource professionals as well as professionals in public safety, health and 

human services, business (real estate, facilities management, financial 

services, insurance) and government (planning, public works, economic 

development, land administration, defense). 

 GIS allows users to “see” the geospatial context of the data, helping 

consumers understand how environmental context may be tied to variables. 

GIS also facilitates the consumption of large amounts of data that would be 

very difficult in a standard table format (Hoegrebe, 2008). 
 

Rural Education 
 Half of all operating school districts are located in rural areas and these 

schools serve approximately 20% of all U.S. students.  There is ample 

evidence education in the rural portions of the United States is quite different 

from the suburban areas and the larger metropolitan cities (Status of Education 

in Rural America, 2007).  Students in rural schools have: 

 A higher percentage of White students; lower free and reduced lunch 

rates than urban areas, but higher than suburban areas; lower percentages 

of students attending preprimary programs; higher rates of parental 

involvement; larger percentages of parents without a college education; 

and lower parental expectations of post-high school education. 

 In terms of outcomes, rural students perform better academically than 

those in urban areas but worse than students in suburban areas (e.g., 

dropout and graduation rates, NAEP assessment results). 

Method 
Data Sets 
NYS Education Department School Report Card (SRC, 2009 & 2010) 

NYS Education Department Violent and Disruptive Incident Reporting 
(VADIR, 2010) 

 

GIS Fundamentals (Briefly Noted)  
 This project made heavy use of vector features stored in a GIS.  Common 

vector feature types are polygons (areas), lines, and points.  School districts are 

an example of a polygon vector feature.  In the GIS, each unique feature has an 

associated row in a table, commonly referred to as the attribute table. These 

attribute tables often have a field that stores a value unique to each feature 

(e.g., school district name). This unique value is used to join the ‘non-spatial’ 

data table(s) to the geographic features in order to display them using the 

values originating in the non-spatial table (e.g., School Report Card database). 
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Results 
Defining Rural School Districts (Figure 1) 

One of the attributes in the School Report Card (SRC) database is “a measure of a district’s ability to meet 

the needs of its students with local resources” (NYS Report Card Accountability and Overview Report, 2009-

2010), referred to as the need/resource capacity (N/RC) index.  As part of the determination of High N/RC 

districts, the NYS Education Department categorizes unified school districts into Rural, Urban-Suburban, 

Large City and New York City. To be classified as Rural, the school district must have a student density of 

less than 50 students per square mile or a student density of less than 100 students per square mile and a total 

enrollment less than 2,500 students. While the Education Department only defines Rural for High N/RC 

districts, RJI applied this definition to all unified school districts (High, Average and Low N/RC).  

School District Demographics (Figure 2) 

 Figure 2 provides an example of a SRC variable mapped by unified school district: Student Suspension  

Rate.  The suspension rate is “determined by dividing the number of students who were suspended from 

school (not including in-school suspensions) for one full day or longer anytime during the school year by 

the…enrollment.  A student is counted only once, regardless of whether the student was suspended one or 

more times during the school year” (NYS Report Card Accountability and Overview Report, 2009-2010). 

Using GIS to Integrate Variables From Multiple Databases (Figure 3) 

Another data set with variables of interest is the NYS Education Department Violent and Disruptive Incident 

Reporting (VADIR). This data is used to identify “persistently dangerous schools” based on a schools School 

Violence Index (SVI). The SVI is a weighted ratio of violent incidents to the enrollment for a school district.  

Multivariate Analysis: High SVI and High Suspension Rate 

Once in the GIS, these individual variables, though originating from separate databases, may now be 

compared. This was done to determine if schools with a high SVI Index also have a high suspension rate. 

Figure 4 displays districts in BOTH the top quartile of suspension rates and SVI Index (n=64) and those in 

either the top quartile of suspension rate or SVI Index (n=207).  

Using a Pearson correlation, SVI Index and suspension rates show a weak correlation (r(662)=.25).      

Discussion / Conclusions 
GIS maps provide a new and exciting way to examine data in the human services fields.  They also allow for 

an easy way to consume complicated tabular data. The example shown demonstrates how GIS can be used to 

examine a single variable geographically, as well as multiple variables.  In addition, GIS allows researchers 

to examine and describe traditional quantitative statistics (e.g., correlations, standard deviations, etc.) in a 

more user-friendly way.  

 It does not appear that either the suspension rate or the SVI map have a link to geographic patterns (e.g., 

rural areas do not have a higher or lower suspension rate).   

When examined at the same time, it also appears there is no correlation between a school’s SVI Index or the 

suspension rate. Out of the 271 districts in the top quartile of suspension rates or SVI index, only 23.6% 

(n=64) fell into both the top quartiles, while 76.4% (n=207) fell into the top quartile in only one of the 

variables. 

 In NYS, SVI Index is used to identify persistently dangerous schools; however, this does not seem to be a 

valid indicator of student misbehavior.   

 For more spatial analysis of the School Report Card database, please visit http://RJIspatial.wordpress.com. 
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The Rural Justice Institute (RJI) at Alfred University is a collaborative enterprise 

consisting of faculty and staff representing a variety of disciplines.  Members of the 

Institute strive to collaborate with local agencies and schools in order to increase the 

efficacy of current services, develop new initiatives to enhance the lives of troubled 

youth and their families, and reduce the incidence of juvenile delinquency in rural areas. 
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