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Columbus State Community College
Design, Construction and Trades Department
Geographic Information Systems


COURSE: 			GIS 2110 - Introduction to Spatial Analysis
CREDITS:  			3	
CLASS HOURS PER WEEK:  	5 (1 lecture, 4 lab)
PREREQUISITES: 		GIS 1200
COREQUISITE:			GIS 1201 (Recommended)
	

DESCRIPTION OF COURSE
This course introduces the students the fundamentals of exploring spatial analysis methodologies to solve problems using GIS data. Students will explore various GIS datasets and spatial analysis geo-processing tools, learn how to use the tools, understand the outputs of analysis, and present the results to the readers. Students will follow tutorials in the textbook to get familiar with the analysis tools to solve specific problems and apply the skills learned from tutorials in exercises to reinforce the skills.

COURSE GOALS
The goals of this course is to help students to develop methodologies (a sequence of analysis methods) of mining what the original GIS data can tell; choose the right tools from a variety of well-known spatial analysis tools in ArcGIS Pro software to find and present the view/story behind the original data.

INSTITUTIONAL LEARNING GOALS
Columbus State Community College's Institutional Learning Goals are an integral part of the curriculum and central to the mission of the college. The faculty at Columbus State has identified the following institutional learning goals:
· ILG#1:	Critical Thinking 
· ILG#3:	Quantitative Skills 
· ILG#4:	Scientific Literacy 
· ILG#5:	Technological Competence
· ILG#6:	Communication Competence



STUDENT LEARNING OUTCOMES
The student will be able to:
	Recognize the relationships in geographic data and analyze geographic features.
	Explain what spatial analysis is and what it is used for.
	Identify places that meet certain criteria and understand spatial relationships between places.
	Recognize how mapping where things are concentrated can help visualize spatial patterns of geographic features.
	Identify the relationships among datasets using the concept of data overlay and finding what's inside an area.
	Describe the concept of "what's nearby an area" and setting a distance or a buffer range for a feature.
	Recognize why we need to map changes, how things behave over time, and evaluate the results of the changes.
	Explain what spatial measurements and statistics are and that they allow you to quantify patterns and relationships.


TEXTBOOKS and SOFTWARE
Required Textbook 

The ESRI Guide to GIS Analysis II: Spatial Measurements and Statistics, Andy Mitchell, Lauren Scott Griffin, 2021, Second Edition, 273 pages, ISBN 9781589486089

Online Resources
http://www.gis.com/resources/library/dictionaries.html - Use this link to look up term definitions as needed.
http://esripress.esri.com/bookResources/index.cfm?event=catalog.book&id=19- ESRI’s book store website.
Software 
	ArcGIS Pro.
The software is available from CSCC. Further information will be available on the course Blackboard.
	Operating System: Windows 10.x 
	Access to a computer that meets the ESRI Suggested Hardware Configuration for ArcGIS Pro.  Can be found on the ESRI website.
	Word processing package (MS Word) - needed for answers to assignments
	Spreadsheet package (MS Excel) – for reviewing dbf files
	Adobe Reader PDF Viewer to read assignments and course lectures - download for free at http://www.adobe.com/products/acrobat/readstep2.html
	Web browser- for access to course Web site and supplemental files
	7ZIP – to compress multiple files and folders into a single file for uploading assignment solutions – download for free at http://www.7-zip.org/download.html.  There are plenty of other free zipping utilities as well.  Just make sure you can compress to a .zip file format.

INSTRUCTIONAL METHODS
This course is an online course. You must go to the course Website on Blackboard to access the course announcements, grades, and materials. You also need to check your Columbus State email often – this is the only way I will communicate with you individually! The class consists of nine units of instruction and nine labs. If there is a lecture for the unit, please note that the lecture should be read before attempting the lab. The purpose of the labs is to reinforce the material covered in the lecture and allow the student to become skilled in ArcGIS software.
You must turn in the assignments as noted in the assignment area for each Learning Unit.  There is a final project as well to help you bring all of the components of what you have learned in the course together.  I will send comments by email to your Columbus State email account. I will also post announcements on Blackboard. Sometimes we find mistakes in the book – so be sure to check the announcements. I will also create a Discussion Board thread for each unit of the class, so if you have questions you can post them there. Of course, you can always email me if you have any questions.
Office hours are an important means of interacting with your instructor and are held via a web meeting program called WebEx.  I will schedule office hours per request. 

ASSESSMENT
Columbus State Community College is committed to assessment (measurement) of student achievement of academic outcomes.  This process addresses the issues of what you need to learn in your program of study and if you are learning what you need to learn.  The assessment program at Columbus State has specific and interrelated purposes: (1) to improve student academic achievement; (2) to improve teaching strategies; (3) to document best practices; (4) to identify opportunities for systematic improvements; (5) to provide evidence for institutional effectiveness. In class you are assessed and graded on your achievement of the outcomes for this course. You may also be required to participate in broader assessment activities.

METHODS AND STANDARDS OF EVALUATION
Each student must do his or her own Labs and Projects. Discussion among students on software functionality and procedures is encouraged for clarification of assignments, technical details of using software, and structuring major steps of solutions – especially on the course's Web site. Students must do their own work on the Labs and Projects. Cheating and Plagiarism are strictly forbidden. Cheating includes but is not limited to: plagiarism, submission of work that is not the student's own, submission or use of falsified data, unauthorized access to project or assignment, supplying or communicating unauthorized information for an assignment or project.


GRADE COMPOSITION

Course Requirements:  							Percent of Grade
1.  Completion of Assignments			 	            	65%
	Assignment #1 – 7.25% 
Assignment #2 – 7.25%
Assignment #3 – 7.25%
Assignment #4 – 7.25%
Assignment #5 – 7.2%
Assignment #6 – 7.2%
Assignment #7 – 7.2%
Assignment #8 – 7.2%
Assignment #9 – 7.2%
2.  Quizzes/Discussion Boards							18%
Quiz #1 – 2%
Quiz #2 – 2%
Discussion Board #3 – 2%
Quiz #4 – 2%
Discussion Board #5 – 2%
Quiz #6 – 2%
Quiz #7 – 2%
Quiz #8 – 2%
Quiz #9 – 2%
3.  Final Project									15%	
4.  Class Participation 								2%
This is included but not limited to additional discussion board posts where you are asking or answering questions, emails to instructor and Zoom meeting interactions with instructor all contribute towards this grade.  The point here is that we want you to be active with each other and the instructor.

Grades will be determined (based on the total points accumulated) using the following scale:
90-100% = A
80-89% = B
70-79% = C
60-69% = D
59% and below = E
                              


IMPORTANT NOTES
	GIS assignments build upon each other, so it is important to be up to date on your assignments.
	Assignments and discussion board topics must be submitted by the due date. Please be aware that there isn’t any extension or late policy for this course. For the emergency cases you need to contact your instructor.
	Technical issues or questions on assignments must be addressed before the due dates and before the work is turned in.
	Assignments must be submitted properly as a zip file with all of the components.
	Re-grading of assignments is done only in exceptional cases (e.g. incorrect submission) and must be coordinated through the instructor within one week of the assignment being returned.



SPECIAL COURSE REQUIREMENTS
Questions of general interest and answers should be posted on the bulletin board on the course Website. The Discussion Boards are mostly for student interaction – help each other! Personal questions regarding the course should be directed to the instructor. 
The chat room and bulletin board for the course are on the course web page. These resources are for you to interact with others in the course. Post questions, comments, and notices of items of interest on this bulletin board. To access these resources you must enter your Blackboard ID and password. Students should check this several times a Unit. See the schedule below for when homework is due. Instructions for turning in assignments are on the Lab sheet and/or posted in that unit’s section on Blackboard.

POLICIES
Attendance Policy
Your attendance will be evaluated based on your presence on the unit discussion boards at least two times during the semester.

College Syllabus Statements
Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at www.cscc.edu/syllabus or on the College website Quick Links “Syllabus Statements”.









UNITS OF INSTRUCTION

	UNITS
	UNIT OF INSTRUCTION
	LEARNING OBJECTIVES/GOALS
	ASSESSMENT METHODS
	ASSIGNMENTS
	ASSIGNMENT DUE DATE

	Unit 1

	Introduction to Spatial Analysis
	Explain what spatial analysis is and what it is used for

Identify at least three real-life applications of spatial analysis

Explore the Spatial Analyst extension in ArcGIS Pro

	Textbook review and writeup

Results and Quizzes from Web Courses
	Textbook Review and Explore the Spatial Analyst extension.

Getting Started with Geoprocessing-ESRI Web Course

Location Enabling Data-ESRI Web Course

Read Unit Lecture Slides

Unit Quiz
	

	Unit 2

	Building a Foundation for Spatial Analysis

	Recognize the relationships in geographic data and analyze geographic features

Work with data value categories and determine a display 
strategy

	Results and Quiz from Understanding Spatial Relationships Course

Results and Quiz from Summarizing Data By Spatial Analysis Course

Unit 2 Exercise Results

Unit Quiz

	The ESRI Guide to GIS Analysis II: Spatial Measurements and Statistics-Chapter 1

Understanding Spatial Relationships-ESRI Web Course

Summarizing Data By Spatial relationships – ESRI Web Course

Unit 2 Powerpoint

Unit 2 Exercise

Unit 2 Quiz
	

	Unit 3

	Proximity & Distance

	Why Measure geographic distributions

Explore from the unit's Discussion Board how planners use spatial relationships in dataset to optimize routes and work schedules, and who you are and your experience with GIS

Measuring the compactness of the distribution and the orientation and direction

	Results and Quiz from Proximity Analysis Course.

Results and Quiz from Introduction to Distance Analysis Course

Exercise 3 Output

Discussion Board Topic
	The ESRI Guide to GIS Analysis II: Spatial Measurements and Statistics - Chapter 2

Introduction to Proximity Analysis-ESRI Web Course

Introduction to Distance Analysis-ESRI Web Course

Unit 3 Lecture

Unit 3 Exercise

Discussion Board Topic
	

	Unit 4

	Overlay & Automation
	Why identify Geographic Patterns? 

Explore from the unit's Discussion Board topic how tools in ArcGIS Pro can help assess spatial patterns, trends and relationships

How Overlay intersects Geometries to answer one the basic questions of GIS: What is on top of What?

What are the benefits of Automation in Spatial Analysis
	Results and Quiz from Intro to Overlay Analysis Web Course

Unit 4 Part 1 Exercise Result

Unit 4 Part 2 Exercise Result

	The ESRI Guide to GIS Analysis II: Spatial Measurements and Statistics - Chapter 3- pages 85-120

Introduction to Overlay Analysis–ESRI Web Course

Unit 4 Powerpoint

Unit 4 Part 1 Exercise

Unit 4 Part 2 Exercise

Unit Quiz
	

	Unit 5

	Creating Surfaces
	Why identify Geographic Patterns?

Understand what is Tobler’s Law and what it means.

What is Interpolation?

What are the methods of interpolation?
	Results and Quiz from Distance Analysis: Creating Cost Surfaces

Unit 5 Exercise Output 

	The ESRI Guide to GIS Analysis II: Spatial Measurements and Statistics - Chapter 3- pages 121-141

Distance Analysis: Creating Cost Surfaces-ESRI Web Course

Unit 5 Powerpoint

Unit 5 Exercise Results

Discussion Board Topic
	

	Unit 6

	Suitability Modeling
	What is Suitability Modeling?

Suitability Workflows

Raster vs. Vector Suitability


	Results and Quiz from Suitability Modeling: Introduction Course

Results and Quiz from Suitability Modeling: Creating a Simple Suitability Model

Unit 6 Exercise

Discussion Board
	The ESRI Guide to GIS Analysis II: Spatial Measurements and Statistics - Chapter 4 - pages 159-208

Suitability Modeling: Introduction-ESRI Web Course

Suitability Modeling: Creating a Simple Suitability Model

Unit 6 Powerpoint

Unit 6 Exercise

Unit 6 Quiz
	

	Unit 7
	Spatial Statistics
	Minimizing subjectivity in spatial analysis.

What data you need for finding the hot spots of data you are wanting to analyze.

What is descriptive vs inferential statistics
	Results and Quiz from Mapping Clusters: Intro to Statistical Cluster Analysis

Results and Quiz from Intro to Image Classification

Unit 7 Exercise Output
	The ESRI Guide to GIS Analysis II: Spatial Measurements and Statistics - Chapter 4-A Closer Look - pages 209-218

Mapping Clusters: Intro to Statistical Cluster Analysis-ESRI Web Course

Unit 7 Powerpoint

Unit 7 Exercise

Unit Quiz
	

	Unit 8
	Clusters & Outliers
	Determine what clusters can mean in geographic data.

Determine what outliers can mean in geographic data.

Discover what tools can be used to map clusters in your data


	Results and Quiz from Mapping Clusters: Optimized Hot Spot and Cluster Analysis Course

Unit 8 Exercise Results
	Mapping Clusters: Optimized Hot Spot and Optimized Outlier Analysis-ESRI Web Course

Unit 8 Powerpoint

Unit 8 Exercise

Unit Quiz
	

	Unit 9

	Interpolation & Regression
	Why use Interpolation?

Using statistics to Analyze relationships

What is Regression analysis and what can it be used for

	Results and Quiz from Geostatistical Interpolation-ESRI Web Course

Exercise 9 Results and Output
	Geostatistical Interpolation: Introduction-ESRI Web Course

The ESRI Guide to GIS Analysis II: Spatial Measurements and Statistics - Chapter 5 - pages 219-263

Unit 9 Powerpoint

Unit 9 Exercise

Unit Quiz
	

	Unit 10

	Final Project
	What you may encounter in the workplace given spatial questions
	Hazardous Emergency Decisions

Law Enforcement Decisions

Location of Solar Panels
	Project based on the scenario given by the instructor
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