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Construction Sciences and Engineering Technologies Dept
Geographic Information Systems


COURSE: 			GIS 2120 – Intro to GIS Programming
INSTRCUTOR:                            Kevin Surbella, M.A., GISP
CREDITS:  			3	
CLASS HOURS PER WEEK:  	5 (1 lecture, 4 lab)         
PREREQUISITES: 		ITST 1102
COREQUISITES:  		GIS 1201


DESCRIPTION OF COURSE
This course introduces GIS scripting techniques and web mapping using the following ESRI products; ArcGIS Desktop, Online, AppBuilder, and API for JavaScript. The student will learn basic and advanced customization, scripting, automation strategies, and web map development. This course covers the basic python, HTML, JavaScript language and how they are used in geospatial technologies.  Students will learn how to customize the ArcMap user interface, read and write GIS scripts, model geoprocessing work flows, update map documents, create script tools, and create a web map application.

COURSE GOALS
The student should:
· Become familiar with the fundamental concepts of GIS scripting in ArcGIS® desktop software
· Gain practical experience creating scripts and tools
· Learn how to leverage scripting resources 
· Understand how scripting and modeling may be used to automate common GIS tasks
· Learn basic web mapping principles and how to use web application templates

GENERAL EDUCATION GOALS
· Critical Thinking
· Problem Solving Techniques
· Scientific and Technological Effectiveness 

STUDENT LEARNING OUTCOMES
The student will be able to:
· Explain how scripting and automation may be valuable to a GIS work flow
· Understand the basic scripting syntax in GIS
· Learn research strategies for finding scripting resources
· Update, edit, and query GIS documents and features using scripts
· Develop custom GIS scripts and tools
· Configure and create a GIS web map



TEXTBOOKS and SOFTWARE
Required Text Book 

"Getting to Know ArcGIS ModelBuilder"
David W. Allen
ISBN: 9781589482555.   You can purchase the book from the CSCC bookstore, Amazon or ESRI Press. 
"Python Scripting for ArcGIS"
Paul A. Zandbergen
ISBN: 9781589482821.   You can purchase the book from the CSCC bookstore, Amazon or ESRI Press. 
Online Resources
http://www.gis.com/resources/library/dictionaries.html - Use this link to look up term definitions as needed.
http://www.esri.com - ESRI’s corporate website.
Software 
· ArcGIS for Desktop 10.3.1 - Advanced
The software is available from your instructor for free. You should receive this software along with additional material in the mail in the first week of the semester.  
· Notepad ++
The software is free to download from the internet at http://notepad-plus-plus.org/
· Operating System: Windows Vista/7/8/9/10
· Access to a computer that meets the ESRI Suggested Hardware Configuration for ArcGIS 10.3.1 Desktop.  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 fifteen units of instruction and fifteen 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 scripting.
Each week you will turn in the assignments as noted in the assignment area for each Learning Unit.  There is a midterm project and final 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 mandatory office hours at least twice a semester. Within the first two weeks of the semester I will email each of you with your 30 minute time slot.
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 four specific and interrelated purposes: (1) to improve student academic achievements; (2) to improve teaching strategies; (3) to document successes and identify opportunities for program improvement; (4) 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
Assignments		65%
Chapter Quizzes 		10%	
Midterm                                                                                                                     10%
Final		10%
Blackboard Participation (Discussion Boards)	    	3%
Mandatory WebEx session                                                                         	       2%


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
60% 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 properly as a zip file with all of the components unless otherwise specified.
· 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.
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· 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 properly as a zip file with all of the components.
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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.
ATTENDANCE POLICY
The only mandatory attendance will be via WebEx at least twice a semester.  The instructor will give you at least one week notice of these meetings.

STUDENT CODE OF CONDUCT
As an enrolled student at Columbus State Community College, you have agreed to abide by the Student Code of Conduct as outlined in the Student Handbook.  You should familiarize yourself with the student code.  The Columbus State Community College expects you to exhibit high standards of academic integrity, respect and responsibility.  Any confirmed incidence of misconduct, including plagiarism and other forms of cheating, will be treated seriously and in accordance with College Policy and Procedure 7-10.

AMERICANS WITH DISABILITIES ACT (ADA) POLICY
It is Columbus State policy to provide reasonable accommodations to students with disabilities as stated in the Americans with Disabilities Act (ADA) and Section 504 of the Rehabilitation Act. If you would like to request such accommodations for access, please contact Disability Services: 101 Eibling Hall, (614) 287-2570. Email or give your instructor a copy of your accommodations letter from Disability Services as soon as possible.  Accommodations do not start until your instructor receives the letter, and accommodations are not retroactive.  
Delaware Campus students may contact an advisor in the Student Services Center on the first floor of Moeller Hall, (740) 203-8000.

AUDIO/VIDEO RECORDING OF CLASS
Audio-and video-recording, transmission, or distribution of class content (e.g., lectures, discussions, demonstrations, etc.) is strictly prohibited unless the course instructor has provided written permission via the syllabus or a signed form.  Authorization to record extends solely to students in that particular course.  Transmitting, sharing, or distributing course content onto public, commercial, or social media sites is strictly prohibited.

TITLE IX
Columbus State Community College is committed to creating a learning and working environment that is free of bias, discrimination, and harassment by providing open communication and mutual respect. If you have encountered sexual harassment, sexual misconduct, sexual assault, or discrimination based on race, color, religion, age, national origin, ancestry, sex, sexual orientation, gender identity and expression, genetic information (GINA), military status or disability, please contact one of the following people:

	Renee Fambro	
Director of Equity & 
Compliance
Human Resources 
Rhodes Hall 115
rfambro@cscc.edu
Phone:  614.287.5519

	Danette Vance
Title IX  Deputy Coordinator
Human Resources
Rhodes Hall 115
dvance1@cscc.edu 
Phone: 614.287.2433 

	Joan Cook
Title IX Deputy 
Coordinator
Human Resources
Rhodes Hall 115
jcook60@cscc.edu
Phone:614.287.2636 

	Darla Van Horn
Title IX Deputy 
Coordinator
Student Life
Eibling Hall 203(D)
dvanhorn@cscc.edu
Phone:614.287.2856


For additional information about your options at Columbus State Community College or to file a complaint online, please visit our webpage at: http://www.cscc.edu/services/title-ix/

TOBACCO FREE COLUMBUS STATE 2015
As a result of a proposal by the Ohio Board of Regents in 2012, Columbus State became a tobacco-free institution, as have colleges and universities across the nation, including The Ohio State University, which made the change in 2014.  In an effort to support the health and well-being of all students, faculty, and staff, the College has adopted a tobacco free policy which prohibits the use of all tobacco-related products on College property. The primary emphasis of this approach is to focus on the elimination of tobacco use on all College property with cessation left as a choice for the individual.  The effective date for the tobacco free policy was July 1, 2015.
INCLEMENT WEATHER OR OTHER EMERGENCIES (optional wording)
In the event of severe weather or other emergencies that could force the college to close or to cancel classes, such information will be broadcast on radio stations and television stations.  Students who reside in areas that fall under a Level III emergency should not attempt to drive to the college even if the college remains open.

Assignments due on a day the college is closed will be due the next scheduled class period.  If an examination is scheduled for a day the campus is closed, the examination will be given on the next class day.  If a laboratory is scheduled on the day the campus is closed, it will be made up at the next scheduled laboratory class.  If necessary, laboratory make-up may be held on a Saturday.  If a clinical is missed because of weather conditions: (insert department policy).

Students who miss a class because of weather-related problems with the class is held as scheduled are responsible for reading and other assignments as indicated in the syllabus.  If a laboratory or examination is missed, contact me as soon as possible to determine how to make up the missed exam or lab.  Remember!  It is the student’s responsibility to keep up with reading and other assignments when a scheduled class does not meet, whatever the reason.

In the event the college is forced to close during Final Examination Week, exams scheduled for the first missed date will be rescheduled for (date), in the same location at the same time scheduled.  Exams scheduled for a second missed date will be rescheduled for _____.  Thus, our final exam is scheduled for (date) at _____ o’clock.  If the college is closed that day, the exam will be held on (date) at _____ o’clock.  If our exam is the second day the college has been closed, the exam will be held on (date) at _____ o’clock.

FINANCIAL AID ATTENDANCE REPORTING
Columbus State is required by federal law to verify the enrollment of students who participate in Federal Title IV student aid programs and/or who receive educational benefits through the Department of Veterans Affairs. It is the responsibility of the College to identify students who do not commence attendance or who stop attendance in any course for which they are registered and paid. Non-attendance is reported quarterly by each instructor, and results in a student being administratively withdrawn from the class section. Please contact the Financial Aid Office for information regarding the impact of course withdrawals on financial aid eligibility.

For the purposes of financial aid reporting, a student meets the participation and attendance criteria if s/he has actively engaged in the class and demonstrated a meaningful attempt toward completion of the course. Examples of active engagement may include, but are not limited to: completing a graded course assignment (e.g., homework, quiz, essay, project, or lab); actively participating in studio or practicum sessions; making content-related contributions to an online discussion forum (including responses both to prompts and to student/instructor posts).



UNITS OF INSTRUCTION

	Units 
	Unit of Instruction
	Learning Objectives/Goals
	Assessment Methods
	Assignment
 Due

	Unit 1
	Software Setup And Customizing ArcMap Graphic User Interface (GUI)
	· Software installation and setup
· Identify what a computer program is
· Understand the programming use of each software 
· Understand the GUI of ArcMap
· Customize GUI of ArcMap
· Create toolbars
· Show/Hide toolbars
· Create Shortcut keys

	Unit 1 Assignment

Quiz
	3-Sep

	Unit 2
	Learning Modeling Basics
	· Learning Modeling basics (ArcGIS Model Builder)
· Creating interactive models

	Unit 2 Assignment:
Textbook, “Getting to Know ArcGIS ModelBuilder” (section 1)
 
	10-Sep

	Unit 3
	Programming with Modeling Tools
	· Establishing Model flow control
· Modeling Environment Administration

	Unit 3 Assignment:
Textbook, “Getting to Know ArcGIS ModelBuilder” (section 2)

Quiz

	

17-Sep


	Unit 4
	Advanced Modeling Techniques
	· Working with multiple model inputs
· Understanding and using iterations
· Creating model documentation

	Unit 4 Assignment:
Textbook, “Getting to Know ArcGIS ModelBuilder” (section 3)

Textbook, “Python Scripting for ArcGIS” (chapter 1-2)

	24-Sep

	Unit 5
	Introduction to Python in ArcGIS
	· Learn how to use python model (ArcPy) in ArcMap
· Review syntax and logic basics
· Run geoprocessing tools
· Develop GIS scripts

	
Textbook, “Python Scripting for ArcGIS” (chapter 2-3)

Unit 5 Assignment:
ESRI Virtual Campus Course, “Basics of Python (for ArcGIS 10)”, model 1

Quiz

	1-Oct

	Unit 6
	Introduction to Python
	· Understand the basics of Python language
· Python Intro
· Data Types
· Sequence & Iterable Manipulation
· Number Manipulation

	Textbook, “Python Scripting for ArcGIS” (chapter 4, pg 59-79, & chapter 6)

Unit 6 Assignment 
	8-Oct

	Midterm
	Midterm
	
	Midterm Project
	15-Oct

	Unit 7
	Python Logic
	· Understand Python Logic
· Control Structures
· Functions and Classes
· OS Module
· Working with Text Files
· Error Handling
· Creating simple functions

	Textbook, “Python Scripting for ArcGIS” (chapter 4 pg 79-90, chapter 7 pg 149-157, & chapter 11)

Unit 7 Assignment, 

Quiz
	22-Oct

	Unit 8
	Editing Data Using Python and Scripting Resources
	· Using Python to perform database field calculations
· Using built –in Python functions
· Developing pre-logic functions

· Using cursors on GIS layers

· Know how to use various resources to help develop python code
· ESRI help documentation
· Internet forums

	
Unit 8 Assignment 
	29-Oct

	Unit 9
	Map Automation using Python
	· Update map document properties
· Understand how to change layer source
· Print and export maps

	
Textbook, “Python Scripting for ArcGIS” (chapter 10)

Unit 9 Assignment:
ESRI Virtual Campus Course, “Python Scripting for Map Automation in ArcGIS 10”, module 1

Quiz

	5-Nov

	Unit 10
	Geoprocessing and Scripting using Python
	· Administering environmental scripting settings
· Learn proper syntax for running geoprocessing scripts
	Textbook, “Python Scripting for ArcGIS” (chapter 5 & chapter 7 pg 139-149)

Unit 10 Assignment:
ESRI Virtual Campus Course, “Python Scripting for Geoprocessing Workflows (for ArcGIS 10)”, model 1

	12-Nov

	Unit 11
	Creating Script Tool in ArcGIS
	· Learn what a script tool is
· Creating script tool
· Distributing script tool
· Batch workflow for data management
· Advanced scripting for map automation
· Custom feedback


	
Textbook, “Python Scripting for ArcGIS” (chapter 13 & 14)

Unit 11 Assignment,

Quiz

	26-Nov

	Unit 12
	Part 1 Introduction to Web Map Configuration and Development
	· Learn Basics of HTML and JavaScript
· Learn how to use Web AppBuilder for ArcGIS
· Introduction to ArcGIS API for JavaScript

	
Unit 12 Assignment

	3-Dec

	Unit 13
	Part 2 Introduction to Web Map Configuration and Development
	
· Learn how to create a web application directory structure
· Learn how to split out and organize html, css, and JavaScript
· Include a widget within a web map application
· Modify a widget within a web map application
· Learn how to use debugging strategies  and tools

	
Unit 13 Assignment

Quiz

	10-Dec

	Final
	Final
	
	Final
	14-Dec
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