General Information
College of Arts and Sciences, Department of Geography, Planning and Recreation
GGR 435 - GIS Programming I: Tools and Applications
Offered Spring Semesters
WebCT, 4 credit hours
Dr. Samantha Arundel 
Office 212, CESM    Email: sam.arundel@nau.edu
Office Hours: MW 9-11, others by appointment

Course Prerequisites
Required: GGR 433 or 533 (Survey of Geographic Information Systems) or GGR 525 or FOR 525 (Geographic Information Systems)
Recommended, but not required: 
Cartography 
Any algebra, analytic geometry or trigonometry 
Any introductory statistics 
Any computer related courses, especially applications or programming   

Course Description
This course will provide an introduction to computer programming principles and their application in a GIS environment. Principles will be introduced during the first three weeks using a common GIS scripting language called AML. Once programming principles are understood, students will begin to learn the structure of ArcObjects, which is the program organization of ESRI's ArcGIS products. During the following ten weeks, students will master the use of VBA to manipulate the basic mapping objects, like map documents, layers, symbology, spatial and non-spatial dataset, the database, and layouts. During the remaining few weeks, coursework will involve developing a more advanced program using an extension of choice. 

Student Learning Expectations/Outcomes for this Course 
Upon completion of this course, students will be able to: 

· use the GUI interface of a common GIS software package (ArcGIS)

· explain the theory of object-based geographic data models 

· develop code in a basic programming language

· utilize basic programming techniques to develop GUI interfaces to a GIS software package

· know how to transfer programming theory to specific applications

· participate in a GIS solution development project using common mapping objects and object-oriented programming languages

· answer exam questions reflecting their knowledge about GIS programming tools and their applications

Course Structure Approach
The course is divided between readings, hands-on computer exercises and assignments, and participation in a design project. 

Textbook and Required Materials 
Required text: ArcGIS Developer's Guide for VBA
Required materials: writable CDs for backup, internet access, access to a windows computer with ArcGIS, or with installation capabilities.
Note: This course will make use of PCs and may require extensive computer time. The hands-on work will need to be performed at computer laboratories here (CESM), including the GIS teaching lab, the graduate computer lab or the graduate annex computer lab, or any other computer with an ArcView 8.x install, or the capabilities of installing the software (administrative privileges).

Tentative Course Outline (the instructor reserves the right to alter this schedule at any time)   

	WEEK 
	LECTURE TOPIC 
	EXERCISE TOPIC 
	READING 

	  1 
	Introduction to the Course
Introduction to WebCT
	Obtain supplies, Login
Complete WebCT training
	 

	2 
	Basic Programming Concepts: Working with Variables
	Login, Exercise 1:Assigning and using variable values 
	Watch the UsingVariables slideshow
Read Chapter 1 and Pg. 11-12 "Referencing Objects with Variables" in Razavi

	  3 
	Basic Programming Concepts: Program Flow
	Exercise 2: Branching and Looping
	Watch the Controlling Program Flow slideshow
Read Chapter 2 Razavo

	  4 
	Basic Programming Concepts: Error Handling
	Exercise 3: Error Handling
	Watch the Controlling Program Flow slideshow
Read Chapter 3 in Razavo

	  5 
	Object-oriented programming: Intro to the OMD and UML
	Exercise 1 (3a): Navigating the Object Model Diagrams
 
	Read Chapter 5 in Razavo
Watch the Understanding Object Model Diagrams slideshow

	 6 
	Object-oriented programming: Intro to the OMD and UML
	Exercise 2 (3a): Navigating the Object Model Diagrams
 
	Read Chapter 5 in Razavo
Watch the Understanding Object Model Diagrams slideshow

	  7 
	Object-oriented programming: Intro to COM and the Interface
	Exercise 3 (2c): Working with COM Objects 
	Read Chapter 6 in Razavo
Watch the COM Before the Storm slideshow

	  8 
	Object-oriented programming: Event-driven programming
	Exercise 4 (2b): Coding Events and Using Developer Samples
	Read Chapter 7 in Razavo

	  9 
	Fundamental GIS Components: The ArcMap Objects Model
	Exercise 1 (2a) : Customizing the ArcMap User Interface
	Read Chapters 8-11 in Razavo
Watch the ArcObjects slideshow

	
	SPRING BREAK
	SPRING BREAK
	SPRING BREAK

	  10 
	Fundamental GIS Components: The ArcMap Objects Model
	Exercise 1 (2a) : Customizing the ArcMap User Interface
	Read Chapters 8-11 in Razavo
Watch the ArcObjects slideshow

	  11 
	Fundamental GIS Components: Maps, layers and symbology
	Exercise 2 (3b):Renderers and Symbology
	Read Chapters 12-14 in Razavo
Watch the Maps, Layers and Symbology Slideshow

	  12 
	Fundamental GIS Components: DBMS and tabular data
	Exercise 3 (4):Working with Attribute Tables
	Watch the Working with Attribute Tables Slideshow

	  13 
	Fundamental GIS Components: Working with Various Data Types
	Exercise 4 (5):Data Access and Creation
	Watch the Data Access and Creation Slideshow

	14 
	Fundamental GIS Components: Extracting Information from Data
	Exercise 5 (6):Query Data using Cursors
	Watch the Spatial and Attribute Selections Slideshow

	  15 
	Wrap up Advanced Applications
	
	

	  16 
	Final Exam
	
	


Assessment of Student Learning Outcomes 
Methods of Assessment  
The students success will be assessed through their performance:
1. in completing the programming basics exercises
2. in completing the object-oriented programming assignments
3. in completing the fundamental GIS components assignments
4. on the final written exam
5. in their collaboration with a project leader on the final advanced project
Timing of Assessments
- See Outline above for Timing
- Late Assignments
    WORK TURNED IN AFTER THE DUE DATE WILL BE PENALIZED BY 10% PER WEEK. A paper is a week late if not turned in during the class period it is due. There will be no exceptions. Computers crash, systems go down, networks become disconnected, files get lost, printers often don't work, but these challenges are all part of working with computers. Allow yourself enough time to complete assignments by their due date. 
    E-mail me if you think there is a problem beyond your control, and I will try to help come up with a solution. Also use the college systems administrative staff and the university IT help desk. Precise documentation of problems, and attempted solutions may help reduce the number of points subtracted from a late project.

Grading System
	Assignment
	Points
	Grades - ugrads

	Basic Programming Assignments
	25 x 4 = 100
	A =     90 - 100%

	Object-oriented Programming Assignments
	50 x 4  = 200
	B =      80 - 89%

	GIS Components Assignments
	50 x 5 = 250
	C =     70 - 79%

	Final Exam
	50
	D =      60 - 69%

	Advanced Application Participation
	50 (based on Grad project leader evaluation)
	F =      below 60%

	Total Undergraduate Students
	650
	 


Course Policies
-Assignments are only available the week they are assigned! This is my way of encouraging regular "attendance." If you won't be able to access the assignments a particular week, let me know so that we can make other arrangements.
-I encourage a certain amount of collaboration among students. However, each student is required to complete individual assignments. 
- Plagiarism will result in a failing grade.

University Policies
Safe Working and Learning Environment
Students with Disabilities
Institutional Review Board
Academic Integrity
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