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Geographic Information Systems


COURSE: 			GIS 1100 – Introduction to GIS
CREDITS:  			3	
CLASS HOURS PER WEEK:  	5 (2 lecture 3 lab)        

DESCRIPTION OF COURSE
The course introduces the fundamentals of Geographic Information Systems (GIS) including basic cartographic principles, map scales coordinate systems and map projections.  Specific topics addressed include GIS terminology, raster and vector structures, data sources, data accuracy, methods of data conversion and input, requirements for metadata, an introductory look into working and interfacing with spatial databases and an introductory look into spatial analysis.  These topics will be reinforced in hands-on lab exercises.  There will be a comprehensive final that students will take to test their cumulative knowledge of the material.

STUDENT LEARNING OUTCOMES
The student will be able to:
· Define what a geographic information system (GIS) is and describe its components
· Describe some basic analytical capabilities of a modern GIS
· Compare and contrast conventional mapping technology to GIS automated technology.
· Distinguish basic cartographic principles in map production.
· Recognize and use basic map coordinate systems and map scales.
· Recognize two basic GIS data structures (raster and vector) and recognize the difference between spatial and aspatial data.
· Compare and contrast which data structure is best suited to a particular GIS application.
· Apply basic concepts used in GIS database manipulation.

INSTITUTIONAL LEARNING GOALS
For this course, students are expected to demonstrate the skills associated with the Institutional Learning Goals (ILG) identified below:
[bookmark: _Hlk197262109]ILG #1:  	Critical Thinking 
ILG #3:		Quantitative Skills 
ILG #5: 	Technological Competence

In class students are assessed on their achievement of these outcomes. Names will not be used when reporting results. Outcomes-based assessment is used to improve instructional planning and design and the quality of student learning throughout the college.

TEXTBOOKS and SOFTWARE

Required Textbooks 

1.) Free online textbook - Saylor Academy (2012). Essentials of Geographic Information Systems, https://saylordotorg.github.io/text_essentials-of-geographic-information-systems/index.html
2.) Shellito, Bradley (2021).  Discovering GIS and ArcGIS Pro (Third Edition) – ISBN: 978-139230753
Free Online Resources
https://gisgeography.com/gis-dictionary-definition-glossary/ - Use this link to look up term definitions as needed.
http://www.esri.com - ESRI’s corporate website.
Software 
You will be using ArcGIS Pro software for this course and the GIS assignments.  There are three options for using this software.  You can find these instructions under the “Course Information” button in this course in Blackboard.  
Other Software Requirements
· 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.  We recommend Firefox if possible. 
· 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!  General announcements will be posted to Blackboard. The class consists of ten units of instruction and one orientation unit.  Most units consist of readings/lectures, labs, and quizzes. Always read the lecture material before attempting labs and quizzes. The purpose of the labs and quizzes is to reinforce the material covered in the lecture and allow the student to become skilled in ArcGIS software.  Use the Discussion board to ask and answer questions on assignments.  You can also email your instructors with questions.
Office hours are an important means of interacting with your instructor and are held via a web meeting program called Zoom.  You are required to meet in Zoom during one of the first two meetings during my office hours.  This meeting counts toward your participation points.  You can pick which meeting and any time within the two-hour meeting.  The purpose of this meeting is to learn how to use Zoom and answer any initial questions you have.  The meeting can take as little as a couple minutes or take longer if you have questions.  If office hours are not convenient for you, please email your instructor to schedule a meeting at a different time.   After your first meeting, please log in to office hours as needed throughout the semester to receive help on assignments and to earn more participation points.  All options for earning participation points are listed later in this syllabus. 

METHODS AND STANDARDS OF EVALUATION

Each student must complete his or her own work.  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 Blackboard.  Cheating and plagiarism, however, 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			 	            	61.5%
	Assignment #1 – 7.5% 
Assignment #2 – 7.5%
Assignment #3 – 7.5%
Assignment #4 – 7.5%
Assignment #5 – 7.5%
Assignment #6 – 7.5%
Assignment #7 – 7.5%
Assignment #8 (final project) - 8%
Blackboard orientation certificate – 1%
2.  Quizzes								18.5%
Orientation Quiz – 1% 
Quiz #1 – 2.5%
Quiz #2 – 2.5%
Quiz #3 – 2.5%
Quiz #4 – 2.5%
Quiz #5 – 2.5%
Quiz #6 – 2.5%
Quiz #7 – 2.5%
3.  Exams								15%	
            Final Exam - 15%
4.  Class Participation 							5%
Zoom (1st or 2nd meeting of semester) -1%
Required discussion board posts (Unit 6 and Unit 7) -3%
Zoom (Final Project required Zoom meeting) -1%

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.
· Late assignments will suffer a penalty (5% penalty for each day late), I will not accept any assignments over a week late unless an arrangement is made with the instructor. 
· Assignments must be submitted as a PDF file.
· 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.

POLICIES
Attendance Policy
The only mandatory attendance will be via Zoom as outlined in the points (once in first two weeks of semester and attendance at the Unit 8 Zoom session to discuss final project).

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”.
[bookmark: _Hlk109994600]UNITS OF INSTRUCTION

	UNITS
	LEARNING OBJECTIVES
	ASSIGNMENTS / ASSESSMENT METHODS
	DUE DATE

	Orientation
	· Understand basic concepts of blackboard 
· 
Understand navigation and organization of course
	Orientation Certificate
Orientation Quiz*
Selection of Software Option Assignment
Discussion Board
Introduce yourself to your classmates

*See Test/Quizzes button to access Quiz for this Unit
	

	Unit 1

	· Illustrate how we think geographically every day with mental maps and to highlight the importance of asking geographic questions.
· Introduce and explain how the key concepts of location, direction, distance, space, and navigation are relevant to geography and geographic information systems (GISs)
· Define and describe how a geographic information system (GIS) is applied, its development, and its future
· Demonstrate how to begin using ArcGIS Pro with a project template.
· Explain how a map is used in ArcGIS Pro.
· Explain how the Catalog pane can be used to connect to folders and move GIS data from one place to another.
· Describe the three components of the vector data model.
· Describe what a datum is.
· Explain the difference between a geographic coordinate system and a projected coordinate system.
· Explain what is saved in an ArcGIS Pro project.
· Describe what a package is and what the advantage of using a project package is.
· Describe one scripting language used to customize ArcGIS Pro.
	Read
"Essentials of GIS" online textbook
· Chapter 1 – Introduction 
· Chapter 2 – Map Anatomy (except "Map Projections")
Watch Video Lecture

Lab 1
“Discovering GIS and ArcGIS Pro” lab book
· Module 1
Esri Virtual Campus Course “GIS Basics”


Quiz 1
	

	Unit 2

	· Describe, compare, and contrast common spatial data models, including vector and raster.
· Discuss the outcomes of conversion between vector and raster data models.
· List the components and advantages of a relational database in GIS.
· Describe selection and join strategies.
· Describe how coordinate data are stored.
· Indicate how attributes for objects are stored in an attribute table.
· Define four different types of data classifications.
· Explain how to join two tables together using a key.
· Describe the format of an SQL query.
· Explain how to construct a compound query.
· Describe what a datum is.
· Explain how to obtain both spatial and attribute data from the U.S. Census Bureau.
	Read
"Essentials of GIS" online textbook:
· Chapter 4 – Raster Data Models; Vector Data Models
· Chapter 5 – Geospatial Data Management – File Formats

Geodesy –
https://www.e-education.psu.edu/geog862/node/1669
https://www.e-education.psu.edu/geog862/node/1644

Watch Video Lecture


Lab 2
“Discovering GIS and ArcGIS Pro” lab book
· Module 2

Esri Virtual Campus Course “Querying Data Using ArcGIS Pro”
Esri Tutorial “Get Started with ArcGIS Pro”
Quiz 2
	













	Unit 3
	· Explain what cartography is.
· Explain the difference between normalized data and regular count data.
· Describe the differences between four types of data classification methods in choropleth maps.
· Explain how scale is represented on a map.
· Describe a minimum of three different map elements used in a layout.
· Explain the concepts of good cartographic design.
· Demonstrate how to compose a layout in ArcGIS Pro.
	Read
"Essentials of GIS" online textbook
· Chapter 2 – Map Projections
· Chapter 9 – Cartographic Principles

Cartography - 
Legends - https://www.esri.com/arcgis-blog/products/product/mapping/cartographic-design-legends/
Geodesy –
https://www.e-education.psu.edu/geog862/node/1669 
https://www.e-education.psu.edu/geog862/node/1644

Watch Video Lecture

Lab 3
“Discovering GIS and ArcGIS Pro” lab book
· Module 3

Esri Tutorial “Power of Maps”
Esri Tutorial Path “Symbolize Data and Publish Maps”
Esri Tutorial “Borrow Attributes with a Spatial Join”

Quiz 3

	

	Unit 4

	· Explain the relationship between a geoid and ellipsoid and how this relationship is used to develop coordinates for locations on Earth
· Explain how datum points help determine latitude and longitude locations on Earth.
· Describe cylindrical, conic, and planar map projections.
· Discuss the distortion caused by conformal, equal-area, and azimuthal projections.
· Discuss how Lambert Conformal Conic and Transverse Mercator projections apply to the State Plane Coordinate System.
· Describe the components of a raster data model.
· Define what grid cell resolution is.
· Explain what a raster zone is.
· Demonstrate the region grouping procedure with raster data.
· List at least two advantages and two disadvantages of the raster data model compared to the vector data model.
· Explain the effect of grid cell resolution on a raster dataset.
· Explain how mosaics of raster datasets are created.
· Describe how a subset of a raster dataset is created.
	Read
"Essentials of GIS" online textbook
· Chapter 4 - Satellite Imagery and Aerial Photography
· Chapter 5 - Geospatial Data Management
· Chapter 6 – Data Characteristics and Visualization 

GNSS - https://www.youtube.com/watch?v=qHqly38BgTQ
GPS - https://www.youtube.com/watch?v=U3eX6QKS9kY
Remote Sensing - https://www.youtube.com/watch?v=39nnjy5HLIw
Aerial Imagery - https://www.opengeography.org/ch-4-photogrammetry.html
Lidar - https://www.youtube.com/watch?v=EYbhNSUnIdU
MAUP - https://www.youtube.com/watch?v=FCTKT0KaQdc
Raster Resampling - https://pro.arcgis.com/en/pro-app/latest/help/analysis/spatial-analyst/performing-analysis/cell-size-and-resampling-in-analysis.htm 

Lab 4
“Discovering GIS and ArcGIS Pro” lab book
· Module 12
Esri Virtual Campus Course “Intro to Spatial Data”
Quiz 4
	

	Unit 5

	· Define what digitizing is in relation to GIS.
· Demonstrate how to digitize features in GIS.
· Explain what a file geodatabase is and how it stores data.
· Describe what feature classes and feature datasets are.
· Describe what GPS is.
· Explain how GIS data can be collected in the field using a mobile app.
· Explain the difference between accuracy and precision.
· Describe the usage and importance of five quantitative elements of assessing data quality.
· Explain how the snapping process is used for editing GIS data.
· Describe what undershoots and overshoots are.
· Explain the concept of topology and describe how topology can be used for editing GIS data.
	Read
"Essentials of GIS" online textbook
· Chapter 6 - Searches and Queries  
· Chapter 7 – Geospatial Analysis I:  Vector Operations
  
Watch Video Lecture

Lab 5
“Discovering GIS and ArcGIS Pro” lab book
· Module 6
· Module 7

Esri Virtual Campus Course “Basics of Geographic Coordinate Systems”

Quiz 5
	

	Unit 6

	· Define what spatial analysis is.
· List at least five ways that a target layer and a source layer can spatially interact with each other.
· Describe the operation of a Summarize calculation in spatial analysis.
· Explain how a spatial join operates, how it is different from a regular join, and what the output of a spatial join is.
· Explain how a selection by location process operates.
· Describe the usage of pattern analysis in spatial analysis procedures.
· Describe how two or more layers are merged together in GIS.
· Explain how a dissolve operation is performed.
· Explain what a buffer is in GIS.
· Describe the concept of polygon overlay.
· List four types of polygon overlay operations and explain how they are performed.
· Describe the output of point-in-polygon and line-in-polygon operations.
	Read
"Essentials of GIS" online textbook
· Chapter 8 – Geospatial Analysis II: Raster Data

Operations - https://desktop.arcgis.com/en/arcmap/latest/extensions/spatial-analyst/performing-analysis/the-types-of-operations-in-spatial-analyst.htm
Hydrology - https://www.youtube.com/watch?v=1dJvvk85n1k
Slope - http://desktop.arcgis.com/en/arcmap/10.3/tools/spatial-analyst-toolbox/how-slope-works.htm
Focal Statistics - http://desktop.arcgis.com/en/arcmap/10.3/tools/spatial-analyst-toolbox/how-focal-statistics-works.htm
Viewshed - https://www.isprs.org/proceedings/XXXVIII/4-W13/ID_67.pdf
Spatial Interpolation - https://docs.qgis.org/2.18/en/docs/gentle_gis_introduction/spatial_analysis_interpolation.html
Autocorrelation - https://www.gislounge.com/gis-spatial-autocorrelation/
Moran's I - https://www.youtube.com/watch?v=vhuh1v3UPvA
Core Area Mapping - https://www.youtube.com/watch?v=Up5VPL2sQuY
Cartographic Modeling - https://desktop.arcgis.com/en/arcmap/latest/extensions/spatial-analyst/solving-problems/solving-spatial-problems-with-representation-and-process-models.htm

Watch Video Lecture

Lab 6
“Discovering GIS and ArcGIS Pro” lab book
· Module 8
· Module 9

Discussion Board

Quiz 6
	

	Unit 7
	· Define what the cloud is.
· Explain what ArcGIS Online is.
· Explain how ArcGIS Online works as a SaaS structure.
· Explain the differences between three different types of web layers that can be published to ArcGIS Online.
· Explain how data are transferred from ArcGIS Pro to ArcGIS Online.
· Describe how to create a web map in ArcGIS Online.
· Explain the difference between a web map and a web app in ArcGIS Online.
· Describe what a story map is.
· Demonstrate how to obtain GIS data from The National Map.
· Describe at least four types of GIS data that are available from The National Map.
· Explain what a portal is in relation to obtaining GIS data.
· Describe the ArcGIS Living Atlas of the World.
· Explain the concept of volunteered geographic information.
· Describe at least two online data sources beyond ArcGIS Online for obtaining GIS data.
· Explain the concept of metadata and its importance.
· Describe the role of Project Management in GIS.
· List and describe current trends in the field of GIS.
	Read
"Essentials of GIS" online textbook
· Chapter 10 - GIS Project Management
GIS Trends - https://www.youtube.com/watch?v=e5Bxr5tUwvM
https://www.geospatialworld.net/blogs/four-major-trends-in-gis-market-by-2024/
https://community.esri.com/t5/esri-young-professionals-network-blog/5-trends-in-gis-and-how-to-successfully-navigate/ba-p/1169616 
https://www.nearmap.com/us/en/aerial-view-blog/geospatial-tech-trends-2022 
Watch Video Lecture

Lab 7
“Discovering GIS and ArcGIS Pro” lab book
· Module 4
· Module 5

Discussion Board

Quiz 7

	

	Unit 8
	Apply what you've learned this semester to a real-world problem.
	No Lecture
Office Hours:  Attend office hours so that you can get directions and information on the final project.
Lab 8
· Esri Tutorial pathway that will help you with the final project:  Common skills for working with data in ArcGIS Pro
· Final Project

	

	Final Exam

	
	Final Exam 
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