
GEOGRAPHY 5670  

Spatial Analysis 
Course Syllabus, Spring Semester 2017 

 
Lecture:  Section 12721  TR 3:30 – 4:45 PM  Wood 2129/2207 3 Hours Cr. 

 

Instructor:  Dr. Jay Emerson Office:  Wood 3527, Phone:  387-3430 

Instructor Office Hours:    Email:  charles.emerson@wmich.edu 

MTWR 1:00 – 3:00 PM  Web: http://homepages.wmich.edu/~emersonc 

Or by appointment 

      

Course Description 

This course provides an introduction to techniques for spatial data analysis in geographical 

research. Topics include: experimental design and sampling; spatial data visualization and 

exploration; analysis of clusters and point patterns; global and local indicators of spatial 

autocorrelation; basic concepts of geostatistics; and an introduction to spatial data analysis. The 

main focus will be on data description and exploration. 

Prerequisites 

 Prerequisites: STAT 3660 or STAT 6020, or prior coursework in descriptive and 

inferential statistics.  

Objectives 

 Geography 5670 introduces seniors and graduate students to the concepts of 

measurement, statistical analysis and presentation of geographical data.  Students will develop a 

conceptual understanding of how measurements of geographical phenomena are organized as 

data, summarized and analyzed to produce information, interpreted to acquire knowledge, and 

linked with other knowledge to develop an understanding of the world.  Theoretical discussions 

in class will be supplemented by assigned homework problems and laboratory exercises using the 

R statistical computing and graphics environment. 

 

Text 

Required:   Discovering Statistics Using R by Andy Field, Jeremy Miles and Zoe Field, Sage 

  Publications, 2012, ISBN: 987-1-4462-0046-9. 

Learning Statistics with R by Daniel Navarro, available through a creative commons  

license at:   

      https://health.adelaide.edu.au/psychology/ccs/teaching/lsr/ 

 

Applied Spatial Analysis with R, 2nd ed. By Roger Bivand, Edzer Pebesma, and    

Virgilio Gomez-Rubio, Springer, 2013, ISBN:  978-1-4614-7617-8 

 

 

mailto:charles.emerson@wmich.edu
http://unix.cc.wmich.edu/~emersonc
https://health.adelaide.edu.au/psychology/ccs/teaching/lsr/


Course Requirements and Evaluation 

 

 Geography 5670 is intended for seniors and graduate students, and at this level, 

excellence is the standard.  The course involves a significant commitment of time and effort 

outside of class, and it is expected that students will come to scheduled sessions prepared and 

ready to participate. 

All course materials, including the syllabus, lecture notes, homework assignments and 

data are posted in the WMU elearning system (http://www.wmich.edu/elearning). 

 Readings/Homework:  The class has two 75-minute sessions on Tuesday and 

Thursday afternoons. Each session has an assigned reading and each topic has a short 

homework assignment that must be turned in by the date indicated in the schedule.  The 

homework assignments compose 25 percent of the overall course grade.  Statistical analysis 

involves extensive, repetitive calculations, and as such, it is an important application for 

computers.  Therefore, many of the homework assignments involve using the R statistical 

computing environment.  The Geography Department computer laboratories (Wood 2107, 2109, 

and 2207) will be available via student ID card access and have R and RStudio, its associated 

Application Programming Interface.  Both of these are open source and freely available for 

Windows and MacOS.  The current version of R can be downloaded from: http://www.r-

project.org.  RStudio is available from:  http://www.rstudio.com.  You should plan on spending 

at least two hours every week completing the homework assignments. 

Article Critique: As educated professionals you will be expected to keep abreast of 

developments in your field of expertise.  Peer-reviewed, academic journals such as The 

Professional Geographer, International Journal of GIS, Geographical Analysis, the Geografiska 

Annaler series, and many others are required reading for those interested in staying on the cutting 

edge. In this assignment you will be required to: a) select a peer-reviewed article that describes a 

statistical analysis of a phenomenon of interest to you, b) have it approved by the instructor by 

February 6, c) develop a 3-4 page area review of the subject of the selected article, and d) 

provide a 5-6 page critique of the author’s assumptions, methodology, results and conclusions.   

This review and critique will be worth 15 percent of the overall course grade.  Even advanced 

students sometimes have trouble interpreting this assignment, so it is important to submit drafts 

well in advance of the April 11 due date, so that you can incorporate recommended changes.  

The article critique is worth 20% of the overall course grade. 

 Exams: There are two written exams, a midterm worth 25 percent of the total grade and 

the comprehensive final exam is worth 30 percent.  The exams consist of problems and essay 

questions and they cover material presented in the assigned readings, lecture and homework 

assignments. 

 Grades are based upon four factors:   

1. Midterm (250 points )     25 %  

2. Homework (10 @ 25 points ea.)    25 %  

3. Article Critique (200 points)    20% 

4. Final Exam (Comprehensive, 300 points)   30 % 

                   100 % 

http://www.wmich.edu/elearning
http://www.r-project.org/
http://www.r-project.org/
http://www.rstudio.com/


 

Total points will be converted to the course grade using the following scale: 

93 - 100 % A  72 - 77% C 

88 - 92%  BA  68 - 71% DC 

82 - 87% B  60 – 67% D 

78 - 81% CB  < 60%  E 

 

POLICIES 

 The labs in 2107, 2109 and 2207 Wood Hall will be available for your use via a student ID 

card access.  Classes take priority, so if a class is starting, please move to one of the other 

labs. 

 You should obtain an alternate source of data storage such as a flash drive and store all of 

your files on this disk, as the LAN server is not secure and students have lost data and 

projects from this server in the past.   

 The computers are protected by a login screen—the password for all terminals is your 

BroncoNet ID and password.  Please be sure to log off of the computer when you are finished 

with the machine and don’t forget to eject your flash drive.  If you find a drive left in a 

machine in one of the labs or if someone forgot to log out, please do your fellow student a 

favor and log out of the open account and place the drive in the chalk tray at the front of the 

room (hopefully someone else will do you the same favor).  Please remember to use the log 

off option rather than shutting down the computer. 

 The building requires a card for access late at night and on weekends (except for an open 

period from 8:00 to 12:00 on Saturdays).  GEOG 5670 students are automatically put on the 

building (though not the Geography Office) access list, so you should be able to get in after 

hours after the first week of class. 

 The $20 course fee assessed to all students taking this course partially offsets the cost of the 

software, pays for the paper, inkjet and toner cartridges, and helps maintain the lab 

equipment.  Please be vigilant and protect your lab by limiting access to only those students 

registered for geography classes that use the lab. 

 The only email address that should be used for communication between WMU students and 

WMU faculty and staff is the email address associated with a BroncoNet ID.  This email 

address typically takes the form "firstname.middleinitial.lastname@wmich.edu."  An 

example is buster.h.bronco@wmich.edu.  Students cannot automatically forward email from 

this address to other addresses.  Students can access this email account or get instructions for 

obtaining a BroncoNet ID at GoWMU.wmich.edu. 

 The nature of the material for this class requires frequent use of scientific calculators (those 

that can easily calculate roots and trig functions).  It is your responsibility to get a simple 

scientific calculator and become familiar with its basic functions for use on exams and 

assignments.  Complex programmable calculators are not necessary, and in the instructor’s 

experience, they are more of an impediment than an aid.  Cell phone calculators, PDA’s, or 

any other type of networked device are strictly prohibited for use on exams or homework 

mailto:firstname.middleinitial.lastname@wmich.edu.
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assignments.  Cellular phones must be turned off for lectures, since incoming calls or text 

messages are a distraction for everyone in the room.   

 

POLICY ON CHEATING AND PLAGIARISM: 

You are responsible for making yourself aware of and understanding the policies and 

procedures in the Undergraduate and Graduate Catalogs that pertain to Academic Honesty. These 

policies include cheating, fabrication, falsification and forgery, multiple submission, plagiarism, 

complicity and computer misuse. [The policies can be found at http://catalog.wmich.edu under 

Academic Policies, Student Rights and Responsibilities.] If there is reason to believe you have 

been involved in academic dishonesty, you will be referred to the Office of Student Conduct. 

You will be given the opportunity to review the charge(s). If you believe you are not responsible, 

you will have the opportunity for a hearing. You should consult with your instructor if you are 

uncertain about an issue of academic honesty prior to the submission of an assignment or test. If 

you have any questions, please consult the websites:  www.wmich.edu/conduct, 

www.wmich.edu/registrar and www.wmich.edu/disabilityservices to access the Code of Honor 

and general academic policies on such issues as diversity, religious observance, student 

disabilities, etc.  

 

POLICY ON STUDENTS WITH PHYSICAL AND LEARNING DISABILITIES: 

Please get in touch with the instructor to discuss any problems you foresee in taking this 

course.  I am very flexible and willing to work with you and I will provide referrals if necessary 

to counter all challenges such as athletics, work schedules, children, or transportation problems, 

as well as any mental or physical condition that might impair your ability to complete the course. 

However, this requires prior notification, preferably at the beginning of the semester. 

 

Important Dates: 

 

Jan 13   Drop/Add closes, last day for 100% refund 

Jan 18   Late add fee begins/Withdraws recorded as “W” 

Jan 23   End of 50% refund for partial withdrawal 

March 3   End of 25% refund for complete withdrawal 

March 20   Last day to drop without academic penalty 

April 25   Final exam- Tuesday, 12:30 – 2:30 PM 

 

http://catalog.wmich.edu/
http://www.wmich.edu/registrar
http://www.wmich.edu/disabilityservices


Class Schedule 

WEEK 
TUESDAY (Reading) THURSDAY (Reading) Homework 

Due 
Homework Topic 

Jan 9 – 13 
Introduction 

 

R Basics 

(LSWR 3) 
  

Jan 16 - 20 

R Data Structures 

(LSWR 4) 

Descriptive Statistics 

(LSWR 5,  p. 113 – 139, 

151-152)  

  

Jan 23 - 27 
Graphs 

(LSWR6) 

Assumptions 

DSUR 5 
Jan 24 Descriptive Statistics 

Jan 30 - Feb 3 
Sampling 

LSWR 10 

Hypothesis Testing 

(LSWR 11) 
  

Feb 6 - 10 

Hypothesis Testing 

(LSWR 13,  p. 381-417) 

Deadline for approval of 

lit review articles 

Hypothesis Testing 

(DSUR 9) Feb 9 Hypothesis Tests 

Feb 13 - 17 
Categorical Data 

(DSUR 18, p. 812-828) 

One-Way ANOVA 

(DSUR 10) 
Feb 14 Chi-Squared Tests 

Feb 20 - 24 

ANOVA Contrasts and 

Post hoc tests 

(DSUR 10) 

Factorial ANOVA 

(DSUR 12)    Feb 23 ANOVA 

Feb 27 – Mar 3 
Midterm Exam Correlation 

(DSUR 6) 
Mar 2 Correlation 

March 6 - 10 Spring Break No Classes   

March 13 - 17 
Univariate Regression 

(DSUR 7, p. 245-260) 

Multiple Regression 

(DSUR 7, p. 261-311) 
Mar 16 Regression 

March 20 - 24 
Factor Analysis 

(DSUR 17) 

Factor Analysis 

(DSUR 17) 
Mar 23 Multiple Regression 

Mar 27  –  31 
 R Spatial Classes 

(SAWR 2) 

Visualization 

(SAWR 3)    
Mar 30 

Principal Components 

Analysis 

Apr 3 - April 7 AAG AAG   

Apr 10 - 14 

Point Patterns 

(SAWR 7)  

Lit Review Due 

Interpolation and 

Geostatistics  

(SAWR 8) 

Apr 13 Point Patterns  

Apr 17 – 21 

Spatial Autocorrelation 

(SAWR 9) 

Spatial Autocorrelation 

(SAWR 9) 

Final Review  

Apr 20 Kriging 

Apr 24 – 28 
Final exam  

12:30 – 2:30 PM 

   

 

LSWR – Learning Statistics with R, available at:   

 https://health.adelaide.edu.au/psychology/ccs/teaching/lsr/ 

DSUR – Discovering Statistics Using R, available at amazon.com, textbooks.com or WMU 

Bookstore 

SAWR – Applied Spatial Analysis with R, 2nd ed., available at amazon.com, textbooks.com or 

WMU library 

https://health.adelaide.edu.au/psychology/ccs/teaching/lsr/

