
Geography (GEOG) 393G/593A: Spatial Analytics in R 
(3 Credit Hours) 

 
Fall 2018 

 
Instructor: Aaron E. Maxwell, PhD, GISP   Office: Brooks Hall 141 
Class Time: F 9:30 AM-12:20  PM    Hours: MW 12:30-2:20 PM 
Class Location: Brooks Hall 416    Phone:  (304) 293-2026 

E-Mail:  Aaron.Maxwell@mail.wvu.edu 
  maxwellgeospatial@gmail.com 

Professor Maxwell’s Website: 

http://maxwellae.wix.com/maxwell-geospatial. 

Course Rationale:  

Analyzing geospatial data is a key component of GIScience and data analysis within the field of geography. The 
goal of this course is to introduce students to the free statistical software tool R and investigate the use of this 
software for working with data in general and geographic data in particular. 

Prerequisite 

Student must complete Geography 350: GIScience with a grade of D or higher before taking this course. 

Course Outcomes:  

By the end of this course, students will be able to: 

1. load data into R and manipulate it for use in analyses. 
2. perform and interpret a variety of statistical analysis techniques using R and the R coding language. 
3. create quality and meaningful graphics using the ggplot2 package.  
4. make simple maps in R. 
5. read in and work with geospatial data in R. 
6. complete spatial analysis tasks in R. 
7. create and evaluate spatial models using machine learning. 
8. code in the R language at an intermediate level. 

Method of Instruction/Philosophy 

The course outcomes for this class will be met using a combination of lectures, class discussions, coding 
demonstrations, and hands-on exercises. I firmly believe that students learn via engagement and by doing. As 
a result, this will not be a purely lecture-based course. It is important that you engage yourself during this 
class. I will do my best to help you learn; however, it is imperative that you take ownership of your own 
education.  
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Textbook:  

Required Text 

R in Action by Kabacoff (ISBN-10: 1935182390; ISBN-13: 978-1935182399) 

 

Other Resources 

This course will make extensive use of web resources. Here are some important websites. 

The Comprehensive R Archive Network:   https://cran.r-project.org/ 

RStudio Website: https://www.rstudio.com/ 

Quick-R: http://www.statmethods.net/ (Website that accompanies the required text) 

R in Action GitHub: https://github.com/kabacoff/RiA2 (GitHub for our textbook with all the code available) 

GIS in R by Nick Eubank: http://www.nickeubank.com/gis-in-r/  

Intro to R for GIS and Spatial Analysis: https://mgimond.github.io/Spatial/index.html 

R Spatial: http://www.rspatial.org/ 

Note that all R packages have available documentation. We will make use of package documentation 
throughout the semester. 

If you are interested in learning more about ggplot2 graphics after completing this course, I would suggest the 
R Graphics Cookbook by Winston Chang. 

This is a good text on GIS and spatial analysis in R: An Introduction to R for Spatial Analysis and Mapping by 
Chris Brunsdon and Lex Comber. 
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Grading:  

Grading for this class will consist of 15 assignments and attendance. Students will additionally be required to 
complete a project that will be presented using R Markdown and a poster.  
 
A total of 15 exercises will be assigned throughout the semester. Some class time will be set aside to work on 
projections, but you will be expected to work on these projects outside of class time. Assignments must be 
turned in via an eCampus submission. I will accept assignments up to two days after the due date. However, 
an automatic 20% reduction will be applied. Assignments will not be accepted after this period and you will 
receive a zero on the assignment. A due date will be provided with each assignment. 
 
Students will be required to complete an independent project that is due by the end of the scheduled final 
time. Information about the project will be provided in a separate document. Note that requirements for the 
project will be different for undergraduates and graduate students. Also, specific requirements will be 
required for students taking the course as the Environmental Geoscience capstone. You will be required to 
deliver an R Markdown document and a research poster.  
  
Attendance will be worth 20 points. This will be calculated as a percentage as the number of classes attended 
divided by the number of classes scaled out of 20 points. Since this class only meets once a week, you need to 
attend all class sessions. You will not be penalized for university designated excused absences. Here is the 
formula: 

𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑜𝑜𝑜𝑜 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑁𝑁𝐶𝐶𝐶𝐶 𝐴𝐴𝐴𝐴𝐴𝐴𝑁𝑁𝐴𝐴𝐴𝐴𝑁𝑁𝐴𝐴
𝑇𝑇𝑜𝑜𝐴𝐴𝐶𝐶𝐶𝐶 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑜𝑜𝑜𝑜 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑁𝑁𝐶𝐶

 X 20 

 
Grade Point Distribution: 
 
 Exercises  20 points each, 300 points total 

Attendance  20 points 
Final Project  100 points 
Total   420 Points 

 
Grade Scale: 
 
 90%-100%  A > 378/420 Points 
 80%-90%  B > 336/420 Points 
 70%-80%  C > 294/420 Points 
 60%-70%  D > 252/420 Points 
 0%-60%  F < 252/420 Points 
 
Late Assignments: 

Assignments must be turned in via an eCampus submission. I will accept assignments up to two days after 
the due date. However, an automatic 20% reduction will be applied. Assignments will not be accepted after 
this period and you will receive a zero on the assignment. A due date will be provided with each 
assignment. 

The final project must be turned in by the beginning of the scheduled final time. 
 
 



Cellphone, Tablets, and Computers: 
 
Cell phone use of any kind will not be tolerated. I reserve the right to take your phone or remove you from the 
class permanently. If you are removed from the class, you will receive a zero in the course. 
 
If I see your phone out during an assessment, I will assume you are cheating and you will receive a zero on the 
assessment. 
 
Disruption: 
 
Talking over the instructor or other students will not be tolerated. I reserve the right to remove you from the 
class permanently. If you are removed from the class, you will receive a zero in the course. 
 
Tardiness: 
 
Class will begin promptly, so please show up on time. If you are more than 10 minutes late for an exam or 
final, it will not be completed and you will receive a grade of zero on the examination. 
 
Attendance Policy: 
 
At West Virginia University, class attendance contributes significantly to academic success. Students who 
attend classes regularly tend to earn higher grades and have higher passing rates in courses. Excessive 
absences may jeopardize students' grades or even their ability to continue in their courses. There is a strong 
correlation between regular class attendance and academic success. Faculty are strongly encouraged to 
require attendance in all 100-level classes.  
 
http://catalog.wvu.edu/undergraduate/enrollmentandregistration/#enrollmenttext  
 
Attendance will be worth 20 points of your grade.  
 
Final Time: 
 
Final times cannot be rescheduled. You are expected to take the final at the time specified.  
 
Feedback Response Time 
 
I generally reply to email and discussion posts within 48 hours, except during holidays. Often I will reply 
much more quickly, but you should not count on a same-day reply. Please plan accordingly so that you don’t 
miss deadlines! I generally return assignments within one week of when a discussion or assignment closes. If 
you would like to get help on an assignment ahead of the deadline, please email me! I’m happy to give 
preliminary feedback or answer questions.   
 
Academic Integrity: 
 
The integrity of the classes offered by any academic institution solidifies the foundation of its mission and 
cannot be sacrificed to expediency, ignorance, or blatant fraud. Therefore, I will enforce rigorous standards of 
academic integrity in all aspects and assignments of this course. For the detailed policy of West Virginia 
University regarding the definitions of acts considered to fall under academic dishonesty and possible ensuing 
sanctions, please see the West Virginia University Academic Catalog at 

http://catalog.wvu.edu/undergraduate/enrollmentandregistration/#enrollmenttext


http://catalog.wvu.edu/undergraduate/coursecreditstermsclassification/#academicintegritytext. Should you 
have any questions about possibly improper research citations or references, or any other activity that may be 
interpreted as an attempt at academic dishonesty, please see me before the assignment is due to discuss the 
matter.   
 
Cheating will result in a zero on the assignment.  
 
If I see your phone out during an assessment (e.g. tests or quizzes), I will assume you are cheating and you 
will receive a zero on the assessment. 
 
Adverse Weather Commitment:  
 
In the event of inclement or threatening weather, everyone should use his or her best judgment regarding 
travel to and from campus. Safety should be the main concern. If you cannot get to class because of adverse 
weather conditions, you should contact me as soon as possible. We can work something out. 
 
Similarly, if I am unable to reach our class location, I will notify you of any cancellation or change as soon as 
possible (by 8:00 AM the morning of class or earlier), using MIX and eCampus to prevent you from embarking 
on any unnecessary travel. If you cannot get to class because of weather conditions, I will make allowances 
relative to required attendance policies, as well as any scheduled tests, quizzes, or other assessments. 
 
Inclusivity Statement: 
 
The West Virginia University community is committed to creating and fostering a positive learning and 
working environment based on open communication, mutual respect, and inclusion. 
 
If you are a person with a disability and anticipate needing any type of accommodation in order to participate 
in this class, please advise me and make appropriate arrangements with the Office of Accessibility Services 
(293-6700). For more information on West Virginia University's Diversity, Equity, and Inclusion initiatives, 
please see http://diversity.wvu.edu. 
 
Incomplete Grades 
 
Students who want to be considered for an Incomplete must apply to their instructor prior to the end of the 
term. If the instructor agrees, the instructor and the student must negotiate the conditions under which the 
grade of I will be changed to a letter grade and sign a contract.  The date to submit the incomplete work 
should not be set beyond the last day of class of the following semester. If the student does not complete the 
terms of contract then the instructor should submit a grade of F. All incomplete contracts must be filed with 
the department and Dean’s Office. See the policy at:  
 
http://catalog.wvu.edu/undergraduate/enrollmentandregistration/#gradestext 
 
Sexual Misconduct Statement: 
 
West Virginia University (WVU) does not tolerate sexual misconduct, including harassment, stalking, sexual 
assault, sexual exploitation, or relationship violence [BOG Policy 44]. It is important for you to know that there 
are resources available if you or someone you know needs assistance. You may speak to a member of 
university administration, faculty, or staff, but keep in mind that they have an obligation to report the incident 
to the Title IX Coordinator. If you want to speak to someone who is permitted to keep your disclosure 

http://catalog.wvu.edu/undergraduate/coursecreditstermsclassification/#academicintegritytext


confidential, please seek assistance from the Carruth Center, 304-293-9355 or 304-293-4431 (24-hour 
hotline), and locally within the community at the Rape and Domestic Violence Information Center (RDVIC), 
304- 292-5100 or 304-292-4431 (24-hour hotline). 
 
For students at WVU-Tech, contact the Women’s Resource Center at 304-255-1585 (toll free at 1-888-825-
7836) or REACH at 304-340-3676. For students at Potomac State, contact the PSC Psychological Services Office 
at 304-788-6976, and locally in Keyser, the Family Crisis Center, 304-788-6061 or 1-800-698-1240 (24-hour 
hotline). 
 
For more information please consult WVU policies at http://titleix.wvu.edu. 
 
Student Evaluation of Instruction  
 
Effective teaching is a primary mission of West Virginia University. Student evaluation of instruction provides 
the university and the instructor with feedback about your experiences in the course for review and course 
improvement. Your participation in the evaluation of course instruction is both strongly encouraged and highly 
valued. Results are strictly confidential, anonymous, and not available to the instructor until after final grades 
are released by Admissions and Records. Information about how you can complete this evaluation will be 
provided later. 
 
Sale of Course Material Statement: 
 
All course materials, including lectures, class notes, quizzes, exams, handouts, presentations, and other 
materials provided to students for this course are protected intellectual property. As such, the unauthorized 
purchase or sale of these materials may result in disciplinary sanctions under the Campus Student Code. 
 

http://titleix.wvu.edu/


 

Week Topic Reading Activities 

August 15-17 Introductions, Syllabus, Intro to R, Installations, Coding etiquette, R Markdown R in Action Ch. 
1  

August 20-24 Data structures, Reading data in, Creating data objects, Manipulating and preparing data, 
Random and stratified random sampling, Data manipulation with dplyr  

R in Action Ch. 
2, 4, 5 

Exercise 1: Data subsetting and 
random sampling 

August 27-31 Measures of central tendency, Measures of variability, Measures by group, Correlation, T-tests, 
Nonparametric alternatives  

R in Action Ch. 
7 

Exercise 2: Descriptive 
statistics, T-tests, Correlation 

Sept. 3-7 
Introduction to graphics in R, Introduction to ggplot2, Structure of ggplot2, Bar graphs, Box plots, 

Histograms, Kernel density plots, Violin plots, Dot plots,  Scatter plots, Scatter plot matrix, 3D 
scatter plots, Line graphs 

R in Action Ch. 
3, 6, 11, 19 

Exercise 3: Univariate graphs 
with ggplot2 

Exercise 4: Bivariate graphs 
with ggplot2 

Sept. 10-14 Grouping, Facets, Adding trend lines, Modifying graph appearance, Legends, Scales, Themes, 
Exporting 

R in Action Ch. 
3, 6, 11, 19 

Exercise 5: Making ggplot2 
graphs look good 

Sept. 17-21 Making maps with ggplot2 and tmap  Exercise 6: Making maps with 
ggplot2 and tmap 

Sept. 24-28 Single regression, regression evaluation, regression diagnostics,  Multiple regression and 
diagnostics 

R in Action Ch. 
8 

Exercise 7: Single linear 
regression in R 

Exercise 8: Multiple regression 
in R 

Oct. 1-5 One-Way ANOVA, ANOVA diagnostics, parametric alternatives R in Action Ch. 
9 Exercise 9: ANOVA in R 

Oct. 8-12 Working with and analyzing vector data in R, sp package, sf package, Geoprocessing in R, 
Attribute manipulation, Projection considerations  Exercise 10: Working with and 

analyzing vector data in R 

Oct. 15-19 Working with and analyzing raster data in R, raster package, Raster math, Weighted overlay, 
Projection considerations   Exercise 11: Working with and 

analyzing raster data in R 

Oct. 22-26 Machine learning Power Point, The process, Data considerations, Validation and assessment, 
Algorithms, Introduction to machine learning with caret  

R in Action Ch. 
15 

Exercise 12: Introduction to 
machine learning 

Oct. 29-Nov. 2 Machine Learning for regression, Machine learning for probabilistic prediction, predicting to 
raster grids, Validation and assessment, Variable importance with random forests 

 Exercise 13: Machine learning 
regression 

Exercise 14: Machine learning 
probabilistic prediction 

Nov. 5-9 Machine Learning for classification, Algorithm comparison, Algorithm optimization, Writing 
results to vector data, Validation and assessment 

 Exercise 15: Machine learning 
classification 

Nov. 12-16 Work on Project 
Nov. 19-23 Fall Break 
Nov. 26-30 Work on Project 

Dec. 3-7 No Class 
Dec. 10-14 Project Due by 4 PM on Tuesday December 11 



Note: This schedule is subject to change based on the needs and pacing of the class.  

Important Academic Dates 

Friday, August 10—New Student Orientation 

Monday, August 13—General Registration 

Wednesday, August 15—On Campus First Day of Classes 

Tuesday, August 21—Last day to Register, Add New Courses, Make Section Changes, Change Pass/Fail and 
Audit 

Monday, September 3—Labor Day Recess: University Closed 

Thursday, October 4 by noon—Mid-Semester Reports Due 

Friday, October 12—Fall Break 

Friday, October 13—Textbook Selection Deadline (for Spring 2019) 

Tuesday, October 23—Last Day to Drop a Class 

Tuesday, November 6—General Election (no classes) 

Saturday, November 17 thru Sunday, November 25—Fall Recess 

Wednesday, December 5—Last Day to Withdraw from the University 

Thursday, December 6—Last Day of Classes 

Friday, December 7—Prep Day for Finals 

Monday, December 10 thru Friday December 14—Final Exam Week 

Saturday, December 15—Commencement 

Saturday, December 15—Winter Recess Begins 
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