QUANTITATIVE METHODS IN GEOGRAPHY II/
STATISTICS FOR GEOLOGISTS

GEO 308/488.04   Fall 2009
 

Catalog Course Description

GEO 308:  Use and interpretation of statistical techniques in geographical problems.  Formerly QUANTITATIVE METHODS IN GEOGRAPHY. 
GEO 488.04:  Use and interpretation of statistical techniques in geology.  
 

Prerequisites

GEO 308:  GEO 238 required; MAT 120 or equivalent Recommended

GEO 488.04:  Consent from instructor
General Information

Professor:  Dr. Budikova, D.
Class Time:  MW 1:00 PM – 1:50 PM in FHS 214; F 1:00 PM – 1:50 PM FHS 202
Office Hours:  MW 2:00 PM – 2:50 PM or by appointment 
Office:  FHA 430
Phone:  438-7643

e-mail:  dbudiko@ilstu.edu
Lectures and other course materials available on Blackboard at www.blackboard.ilstu.edu

Overview

This course is designed to help students build on their existing skills in conventional and spatial statistics.  It will reinforce the connection between the scientific method and statistics.  Students will learn various hypothesis testing and data analysis procedures appropriate for the analysis of single and multiple populations as well as procedures used assess the relationship between two or more variables.  Both, traditional parametric and non-parametric methods such as re-sampling will be presented.   The statistical software package SPSS 16.0 will be heavily used throughout the course.  ESRI’s ArcGIS 9.2 will be used to demonstrate the use of spatial statistics.
Upon the completion of this course students will gain valuable knowledge and skills in quantitative data analysis as follows:
1. Appreciate the importance of statistics in geography and geology
2. Understand and appreciate the importance of the relation between statistics the scientific method 
3. Build on existing knowledge of conventional inferential statistical methods (parametric and non-parametric) including
a. Hypothesis testing procedures involving the means, proportions and totals
b. Hypothesis testing procedures involving two-sample and matched pairs difference tests

c. Hypothesis testing procedures for three or more sample difference tests (ANOVAs)

d. Assessing relationships between two or more variables through correlation and contingency tables
e. Assessing goodness of fit through linear and non-linear regression as well as uni-variate and multi-variate regression
f. Non-parametric statistical methods for one and two sample tests, multi-sample tests

g. Bootstrapping (re-sampling) methods 
4. Build on existing knowledge of geographic inferential statistics including

a. Point pattern analysis

b. Area pattern analysis

c. Variography and spatial interpolation

d. Spatial autocorrelation 

5. Gain the basics of time series analysis

6. Apply the above principals to the analysis of geographic and geologic data

7. Gain firm knowledge of using the statistical software package SPSS 16.0 for Windows
8. Build on existing knowledge of data manipulation in Microsoft Office Excel.

Class Structure

The class will meet three times each week for a total of 3 hours.  New material will be presented for two consecutive days, typically on Mondays and Wednesdays, followed by one day of lab on Fridays.   Lab time will be devoted to completing hands-on and computer problems (mostly computer) where the theory introduced in previous lectures will be applied through geographical examples.  

Required textbook and other materials:

McGrew, J. C. (Jr.) and Monroe, C. B. 2000.  An Introduction to Statistical Problem Solving in Geography.  Second Edition.  McGraw Hill.  254 pp.
Thumb drive, & a calculator.

Supplementary/Recommended texts – available through Amazon.com
Frye, C.  Microsoft Office Excel 2007 Step by Step.  Microsoft.
Fry, C.  Microsoft Office Excel 2007 Plain and Simple.  Microsoft.
Mackay, R.J, and Oldford, R.W.  2000.  Scientific Method, Statistical Method, and the Speed of Light.  Working Paper 2000-02. Department of Statistics and Actuarial Science. University of Waterloo.
Norusis, M.  SPSS 15.0 Guide to Data Analysis (2nd Edition).  Prentice Hall.
Kirpatrick, L. A., Feeney, B.C.  A Simple Guide to SPSS for Version 16.0.   
Held, B.  Microsoft Excel Functions & Formulas.  Wordware Publishing Inc. 
Assignments and Evaluation
The total grade of 100% will be portioned in the following manner:

Test #1



        
                      
 15% for all students
Test #2




 

 15% for all students
Final Exam




       
 15% for all students
4 Quizzes





 15% for all students

5 Problem Sets*
40% for undergrad students                    20% for grad students
Research Project (Grad Students)**


 20%

*Undergraduate students must receive an average grade of D or higher on the practical exercises to obtain a passing grade for the entire course.  Graduate students must receive an average grade of C or better to pass the entire course.
** Students must receive a grade of C or better to pass the course.  The project grade will compose of three grades:
1. Proposal 
(15%)

2. Presentation
(15%)

3. Report  
(70%)

The grading scale for exams and assignments is:

( 90%     A;  ( 80%     B;     ( 70%      C;    ( 60%      D;    <60%       F

Both tests will consist of a combination of short-answer, essay, problem-solving questions.  They will be 45 minutes in length each.  Each test will include material covered during class and labs.  For details see class schedule below.

The final exam will be comprehensive.  Its format will be discussed in class at the end of semester during university-scheduled exam times.
The 5 lab exercises will consist of performing calculations by hand and on a computer and answering short-answer questions.  The statistical software used in this class will be SPSS 16.0.  Exercises will be due at the beginning of the hour.  For details see class schedule below.  Once the session begins, the assignment is considered late, and a penalty of 20% is implemented.  Thereafter, on each additional date, a penalty of additional 20% is imposed.  No late assignments will be accepted after 5 days, unless a legitimate reason is provided to the instructor.  
Graduate students will be required to complete a research project where they use quantitative data to test various hypotheses.  This project may or may not be linked to the student’s thesis.  The proposed project must be approved by the instructor.  To that end, the student will complete a project proposal which will outline the hypotheses to be tested or research questions to be posed, the data that will be used to perform the testing on, and the anticipated results.  This proposal will be due on Friday, September 18, 2009.  During the last week of class, the student will be required to give a 20-minute oral presentation/discussion (15 minute power point presentation + 5 minutes of discussion) of their project to the entire class and on the last day of class submit a written research report that will detail the analysis and findings.  The format of the report (15-25 double-spaced pages in length) will include the following sections:  Abstract, Introduction, Methods and Data, Results, Conclusions, References.  For more information contact the course instructor.
	Week of
	Lecture Content 


	Readings
	Test Schedule
Fridays
	Labs

	
	
	
	
	In Progress
	Due

	Aug 17th

	The Scientific Method and Statistics; Basic elements of sampling
	Ch. 6 Sec. 6.1 – 6.3


	
	Discussion of Mackay and Oldford (2000)
	

	Aug 24th 
	Estimation in Sampling; Sampling Distributions; Confidence Intervals; Concepts of distributions, standardization and probability estimations related to the normal distribution
	Ch. 7 Sec. 7.1 – 7.3

Ch. 5 Sec. 5.5 – 5.6


	
	PS #1
(Ch. 5 – 8)
	

	Aug 31st

	Elements of Inferential Statistics – Hypothesis testing

	Ch. 8 Sec. 8.1 – 8.5


	Quiz #1
	
	

	Sep 7th  
	Labor Day – no class (Monday);  Two-sample and matched-pairs difference tests for the mean and proportions
	Ch. 9 Sec. 9.1 – 9.3
	
	
	

	Sep 14th 
	Two-sample and matched-pairs difference tests for the mean and proportions cont’d
	Ch. 9 Sec. 9.1 – 9.3
	
	
	Project proposal due 

	Sep 21st  
	Three or more sample difference tests:  Analysis of variance methods; ANOVA
	Ch. 10 Sec. 10.1 – 10.2
	Test #1
	
	

	Sep 28th 
	Goodness of fit and categorical difference tests


	Ch. 11 Sec. 11.1 – 11.2


	Quiz #2
	PS #2 (Ch. 9, 10, 11)
	PS #1

	Oct 5th 
	Inferential spatial statistics; Point pattern analysis; Area pattern analysis; Variograms
	Ch. 12 Sec. 12.1 – 12.2
	
	
	

	Oct 12th 
	No lecture on Monday and possibly Wednesday
	
	Quiz #3
	PS #3
(Ch.12)
	PS #2

	Oct 19th 
	Statistical relationship between variables; Correlation
	Ch. 13 Sec. 13.1 - 13.5


	
	
	PS #3

	Oct 26th 
	Statistical relationship between variables cont’d; Unit-variate regression; Multi-variate non-linear regression
	Ch. 14 Sec. 14.1 – 14.4
	
	PS #4
	

	Nov 2rd 
	Statistical relationship between variables cont’d; Multi-variate non-linear regression
	Ch. 14 Sec. 14.5 

Other sources TBA
	
	
	

	Nov 9th 
	Time series analysis
	Burt and Barber (1996) Ch. 4
	Test #2
	PS #5
	PS #4

	Nov 16th  
	Nonparametric statistical methods cont’d; Re-sampling methods
	TBA
	Quiz #4
	
	

	Nov 23rd    
	Thanksgiving week – no class
	
	
	
	

	Nov 30th   
	Graduate student project presentations (MW); Final exam review (F)

Length of power point presentation:  15 minutes + 5 min for questions
	
	
	
	PS #5

Project reports (Grad students) 


Tentative Class Schedule and Content (subject to change)
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