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This project lets students apply GIS knowledge and skills while con-
tributing to the community. Students are grouped into teams and 
paired with real-world clients. Each team helps the client identify its 
needs and collects and analyzes geographic data to deliver findings 
that assist in client decision-making. 
 In spring 2016, the class worked on a 14-week project for the City 
Gospel Mission. Founded in 1924 by James N. Gamble of Procter & 
Gamble, City Gospel Mission helps the homeless break the cycle of 
poverty and despair. City Gospel Mission is in the process of launch-
ing JobsPlus, a job readiness and placement program. The students’ 
work would help answer the question, Where can JobsPlus clients 
find meaningful, sustainable employment that doesn’t require per-
sonal transportation?

Analyzing Employment Opportunities
The level of employment, the quality of jobs, and jobs access are criti-
cal components of economic development in a region. Public transit 
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provides crucial means for people—espe-
cially those who are aged, poor, or disabled—
to access economic opportunities and other 
resources. 
 It is important to understand ultimately 
how well transit aligns with where people 
work and live. How effectively transit con-
nects people and jobs is critical for job place-
ment programs. It is also important to the 
delivery of services by government depart-
ments and business. 
 The JobsPlus program prepares people—
especially people in poverty—to find and 
keep jobs. To launch its classes, grow its 
network of area employers, and assist its 
graduates, JobsPlus needed to know where 
its attendees could find meaningful, sus-
tainable employment that did not require 
personal transportation. 
 The students would use GIS to help 

JobsPlus answer this question by locating employers and employ-
ment opportunities in Butler County and evaluating the accessibil-
ity of these opportunities to public transportation. Acceptable ac-
cessibility would require no more than a 20-minute walk to a bus 
stop. The students’ analysis would not only reveal the spatial pattern 
of job opportunities but also the spatial trend of regional economic 
development when compared with the concentration of employers 
in the county.

Obtaining Data
Students acquired a list of employers for the municipalities located 
in Butler County from the Butler County Chamber of Commerce. 
That list contained the company name, owner, street address, tel-
ephone number, and other information. 
 Job opening data for the county, provided by JobsPlus, was derived 
from a list of all jobs in Ohio compiled and distributed by the Ohio 
Means Jobs program every two weeks. Students collected the data 

As part of an advanced GIS class at Ohio’s Miami University, students 
participate in a community service project that builds the students’ spatial 
thinking and problem-solving skills. 
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from December 2015 to February 2016 and extracted the job open-
ings located in Butler County. 
 Public transit routes and stops data was obtained from the Butler 
County Regional Transit Authority (BCRTA), which provides a geo-
database containing a route dataset of regional connectors and local 
routes, a point dataset of all bus stops in Butler County, and a net-
work dataset of Butler County roads. 
 Students also examined the population density in Butler County 
to better understand the labor force and public transit demand in 
the area. US Census Bureau 2010 census block group level data was 
used. A census block group, generally defined to contain between 
600 and 3,000 people, is the smallest geographic unit of population 
that can be downloaded from the Census Bureau website. 
 Spatial analysis and mapping were done in ArcGIS 10.3 for 
Desktop. Street addresses for employers and new jobs provided in 
tabular format were geocoded to Butler County roads and mapped 
as points and density surfaces. The ArcGIS Network Analyst exten-
sion was used to determine 10- and 20-minute walking distances 

from the bus stops along roads. Public transit accessibility of em-
ployment opportunities was evaluated based on the walking dis-
tance to employment opportunities in relation to bus stop locations. 

Where the Employers Are
Of the 995 employers successfully geocoded in Butler County, 384 are 
in the City of Hamilton, 249 in West Chester Township, and 187 in 
the City of Middletown. These municipalities account for 86 percent 
of the employers in Butler County. When mapped with 2010 popula-
tion density, employer locations showed some spatial alignment with 
population distribution. Two employer hot spots—Hamilton and 
Middletown—are the most populous areas in Butler County and have 
traditionally been manufacturing centers. Another area with a high 
employer-to-population ratio is West Chester. Unlike Hamilton and 
Middletown, West Chester doesn’t have high population density. This 
suggests a separation between the business district and residential 
areas. Miami University in Oxford has a high population of students 
and was the only employer in Oxford included in this analysis. 

Education

 Public transit accessibility measured by walking distance from bus stops along the roads.
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Where the Jobs Are
The ability of businesses to create new jobs and hire new employ-
ees varies depending on their type and size. From December 2015 
to February 2016, 303 new positions were posted in Butler County. 
The number of jobs was not proportional to the number of employers 
across different areas. Employers in West Chester posted the largest 
number of new openings (67), followed by Fairfield (37). Hamilton 
and Middletown together posted only about one-quarter of the new 
jobs in Butler County.
 A density map can reveal the spatial distribution of new jobs better 
than a dot map. The density surface map the team created revealed 
two pronounced hot spots in Oxford and West Chester. All new jobs 
in Oxford were generated by a single employer, Miami University. 
New jobs in West Chester came from a variety of employers and 
ranged from housekeeping to business intelligence development. 
The diverse employment opportunities in West Chester suggests that 
it has an expanding business sector and is experiencing economic 
growth. 
 When population was considered, West Chester exhibited greater 
job creation potential with 1.1 positions per 1,000 people on aver-
age, while Hamilton and Middletown offer only 0.5 and 0.39 jobs, 

respectively, per 1,000 people. Despite the concentration of employ-
ers and population, these historically industrial cities have been in 
decline since the 1970s.

Public Transportation Accessibility
Finding a reliable means of getting to work daily is crucial for people 
to gain and sustain employment. JobsPlus program attendees often 
lack the resources to own or operate a personal vehicle. Fortunately, 
the BCRTA public transit system serves the county through four re-
gional connectors and two local routes. In 2015, BCRTA provided over 
525,000 rides, primarily serving Middletown, Hamilton, and Oxford.
 The BCRTA public transit service area was evaluated based on the 
walking distance to the bus stops along roads. Distances were cal-
culated based on a walk of less than 20 minutes along a road. Based 
on prior published empirical research, the project team used a value 
of 4.5 feet per second (or three miles per hour) as the walking speed 
of an average person. The area within a 20-minute walking distance 
was defined as the accessible distance to the BCRTA bus system.
 The accessibility to employment opportunities was evaluated 
by overlaying employer locations, bus lines, and walking distances 

 The final map combined the location of employers, employment opportunity, and accessibility via public transportation in Butler County.



Education

Learn to make maps that are not only beautiful to behold but 
effective information products by signing up for Cartography., 
a free six-week massive open online course (MOOC) offered 
by Esri.
 A team of experienced cartographers, led by Ken Field, will 
explore the cartographic design capabilities of ArcGIS Pro 
while teaching students to appreciate both the art and the sci-
ence. Each lesson consists of about two hours of content that 
includes video discussions, guided and self-guided exercises 
using ArcGIS Pro and ArcGIS Online, quizzes, interactions be-
tween students and instructors, and the use of supplemental 
resources. Coursework focuses on the creation of one exem-
plary map that draws together key cartographic ideas. 
 In addition to practical skills with ArcGIS Pro, students will 
learn how to think like a cartographer and gain an apprecia-
tion of the art and science of cartography. Students can ex-
plore graphics to gain an understanding of how generaliza-
tion, symbology, and color affect the story a map tells. One 
lesson introduces typography, label styles and placement, and 
map composition to demonstrate how these elements help or 
hinder map communication. Another looks at how coordinate 
systems, transformations, and projects affect the map’s mes-
sage. The two final lessons add the third and fourth dimensions 
to mapmaking: representing 3D and temporal data. 
 The first offering of this course, the fifth since the advent 
of Esri MOOCs in 2014, coincides with the release of Field’s 
new book, Cartography, being published by Esri Press. It joins 
the other Esri MOOCs—Going Places with Spatial Analysis, 
The Location Advantage, Do-It-Yourself Geo Apps, and Earth 
Imagery at Work—which have attracted more than 105,000 en-
rollments. The completion rate of 25 percent for Esri MOOCs is 
a rate much higher than that of other MOOC providers. 
 To sign up, visit the Cartography. page at go.esri.com/
cartographymooc.

Learning at the Intersection 
of Art and Science

from bus stops. The map reveals an unbalanced distribution of em-
ployment opportunities and public transit service. West Chester is 
substantially underserved by BCRTA bus lines. Only four of more 
than a hundred employers and 3 of 67 new jobs in West Chester are 
located within a 20-minute walking distance from a bus stop. 
 In contrast, most employers in Hamilton and Middletown were 
located within walking distance to bus stops. These two cities also 
had greater job accessibility compared with West Chester. Further 
spatial analysis also revealed that residents in Middletown face rela-
tively longer walks to new jobs than to existing employers, which 
suggests recent economic activities in the city are occurring outside 
the established area where existing employers are clustered and 
served by bus lines. 

Placing a New Job Readiness Class
After examining Butler County employment opportunities, the stu-
dent team concluded that West Chester had the strongest economic 
growth and job creation potential. However, the lack of public transit 
accessibility could be a barrier for job seekers without private vehi-
cles. Although Hamilton and Middletown, two postindustrial cities, 
have highly concentrated employment opportunities and popula-
tions, they have low employment-to-population ratios because the 
number of manufacturing jobs has declined. People living in these 
depressed manufacturing cities need job readiness programs that 
prepare them to get and keep a new job. 

Putting Information to Work
Guided by project maps, JobsPlus located and contacted businesses 
on or near bus lines and identified employment opportunity hot 
spots in Butler County. In fall 2016, JobsPlus launched a new office in 
Middletown. JobsPlus will continue consulting the spatial informa-
tion produced by the project to broaden the scope of employment 
opportunities as it expands the program. 
 Miami students delivered high-quality outputs. One of the maps 
created from the project won second place in a professional map 
competition with more than 20 high-quality entries at an Ohio GIS 
conference. 
 Students who participated in this service learning project found it 
inspiring and fun and experienced a sense of accomplishment. The 
project enhanced public understanding of how geography and GIS 
help people make better, more informed decisions and make a differ-
ence in the world.

 For more information, contact 
 Dr. Ziying Jiang, Assistant Professor, Miami University
 Department of Geography
 Department of Social and Behavioral Sciences
 jiangz5@miamioh.edu 
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