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Model Syllabus for GIS for Public Safety: An Annotated Guide to ArcGIS Tools & Procedures, by Joel M. Caplan. Available for free PDF download at www.rutgerscps.org/gisbook. You may adapt this material for your course, but please credit this original document as appropriate. Suggested reference format: Caplan, J. M. (2010). GIS for public safety: Model syllabus. Newark, NJ: Rutgers Center on Public Security.
Instructors: contact your local ESRI representative to request “Student Edition—One-Year Educational Use Only” evaluation copies of ArcGIS for all of your students.
Course Title and Description

GIS for Public Safety
This workshop-style course provides a practical introduction to the basic functionality of ESRI’s ArcGIS for mapping and analyzing public safety data. Participants will learn skills to make and analyze maps and will develop a solid base upon which to build further expertise in geographic information system (GIS) software and spatial analysis. 
Expected Learning Outcomes/Objectives

1. Hands-on introduction to vector (and some raster) GIS using ArcGIS software.

2. Model geographic objects such as bounded areas (e.g., census tracts or service districts), specific locations (e.g., buildings or events such as crimes), and networks (e.g., streets).

3. Learn how to collect, manage and edit spatial data (including administrative records and self-collected data) for use with GIS.

4. Develop skills necessary for carrying out basic GIS projects and for advanced GIS coursework.

5. Begin to develop critical thinking skills for reviewing and interpreting finished maps. 
Class Format

The course will incorporate diverse learning activities including lectures, PowerPoint presentations, instructor-led skills training, and student practice sessions. Hands-on skills training will "walk" students through a series of tasks for GIS mapping and analysis. A "watch" and "follow" methodology will be employed. After watching the instructor demonstrate a technique, students will follow along in an effort to complete structured lessons in class. Lectures or discussions will focus around the daily class topic. Lessons will focus on applying ArcGIS software to make maps and manage spatial data.

Prerequisites

This course assumes no previous experience in the use of geographic information systems (GIS). The basic ability to use a desktop computer and Microsoft Office applications is required.
Required Readings (Additional readings may be assigned throughout the course.)
Caplan, J. M. (2010). GIS for public safety: An annotated guide to ArcGIS tool & procedures. Newark, NJ: Rutgers Center on Public Security. [Hardcopy or FREE PDF available at www.rutgerscps.org/gisbook]
Course Requirements
Students are to read before each class and be prepared for class discussions and assignments. 
Attendance: Attendance is VERY important.

GIS Software and Data: This course relies heavily on ESRI’s ArcGIS software.  You will be given a free trial version to install on your own personal computer, if you choose to. You may also access the software in the computer lab. Datasets will be provided as needed. 
Grading:
Lab Assignments
50%

Class Presentation
15%

GIS Analysis Project
30%

Classroom Participation
5%

Lab Assignments: Labs will require you to demonstrate a combination of analytical and technical skills. There will be seven (7) lab assignments throughout the semester. They should be submitted to the instructor by the beginning of class on the day in which they are due. Each lab assignment will be graded using the “Lab Grading Guide”. Critical feedback will be provided so that you may improve upon future assignments. 
Class Presentation: Give a PowerPoint presentation, with no more than 15 slides, of your progress/results from the GIS Analysis Project. You will have _____ minutes to present your project to the class, with _____ minutes for discussion. Be sure to include: 1) A brief background and significance of your project; 2) research questions; 3) methods/techniques used; 4) results (final or preliminary); and 5) interpretation of results. Number your PPT slides. The presentation is an opportunity for everyone to learn about applying GIS to unique areas of interests, and for you to get constructive feedback from the instructor and your classmates to improve your final project before submitting it. 
GIS Analysis Project: This term project is intended to measure your applied understanding of the major skills and concepts presented in class. 
1. Think of at least three related questions (in any field of interest to you) that must be answered using a GIS.  Your questions can be descriptive, exploratory or explanatory in nature, but they must be spatial. For example, “Are the parolees on my caseload mostly violent offenders?” is NOT a spatial question; “How are the violent offenders on my caseload distributed throughout my jurisdiction?” IS a spatial question. Be careful to choose questions that do, in fact, require GIS to answer them! 

Example topics/questions

· Does the location of toxic waste sites overlap with poorer communities?

· How are crimes distributed or clustered in the area?

· Can police districts be re-drawn in a better way?

· Are social services easily accessible to parolees?

· Where should an early childhood education program be located?

2. Find (or create) all necessary datasets/shapefiles to use in a GIS to answer your questions. Use base layers as appropriate.
3. Produce at least four final maps using sound cartographic principles. 
4. Turn in a technical report of no more than 2500 words—plus maps, graphics, screen captures, or other illustrations—that discusses the methods and techniques used to produce your final maps and communicate results. The technical report should be produced in color. Be sure to consider the feedback received during your class presentation.
Technical Report:
(1) What were your research questions? Explain why GIS was required to answer them.

(2) Where did you get your data? Was cleaning and/or manipulating of the data required?

(3) How was ArcGIS used to produce your maps? List the steps necessary to re-produce each map (begin with the assumption that the data is clean and ready for analysis). Include color images of final versions of your maps.

(4) Each of the final maps should be discussed separately in the body of your report. The following should be discussed for each map:

1. The result/information that you intend the map to communicate (i.e. What should the map communicate to the reader? What is the map’s intended purpose?).

2. Your interpretation of the map.
(5) What problems did you have and how were they overcome?

Schedule (Tentative)
	Session
	Date
	Topics
	Reading
	Due

	INTRODUCTION

	1
	
	Thinking Spatially

Types of GIS representations

Introduction to ArcGIS

Attribute Data
	Caplan, Ch. 1
	

	Making Maps with Existing Data

	2
	
	Communicating with Maps

Map Symbology

Querying GIS Data

Exporting Shapefiles/Features
	Caplan, Ch. 2 
	

	3
	
	Map Layout & Design Elements

Labeling Features

Exporting Map Images

Inserting Maps into Word & PPT
	Caplan, Ch. 3
	Lab 1

	4
	
	Map Projections

Base Layer (Shapefile) Data Sources

Managing GIS-Friendly Data
Importing Excel Files 
	Caplan, Ch. 4
	Lab 2

	Managing and Editing Spatial Data

	5
	
	Geocoding Addresses

Creating XY Coordinates 

Creating Feature Centroids

Adding XY Data
	Caplan, Ch. 5
	

	6
	
	Joining Tables

Calculating Field Values

Spatial Joins

Aggregating point data

Aggregation Issues
	Caplan, Ch. 6
	Lab 3

	7
	
	U.S. Census Data

Working with Attribute Tables

Editing Attribute Data

Measuring Area, Perimeter & Length

Exporting Attribute Tables
	Caplan, Ch. 7
	

	8
	
	Digitizing, Creating New Shapefiles

Editing existing Shapefile features

Georectifying
	Caplan, Ch. 8
	Lab 4

	Analyzing Spatial Data

	9
	
	ArcToolbox

Buffers

Geoprocessing Tools
	Caplan, Ch. 9
	Lab 5

	10
	
	Spatial Analyst Extension

Density Raster Mapping

Density Map Symbology
	Caplan, Ch. 10
	Lab 6

	11
	
	Reclassifying Raster Data

Raster/Vector Conversions
ArcScene 3D Modeling
	Caplan, Ch. 10
	

	12
	
	Nearest Neighbor Analysis

Standard Deviational Ellipses
	Caplan, Ch. 11
	Lab 7

	Student Presentations and Course Summary

	13
	
	To Be Determined
	
	

	14
	
	Student Presentations
	
	PPT

	15
	
	Student Presentations
	
	PPT
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