GEOG 4185/5185 Statistical Research Methods in Geography
Spring 2026
Tuesdays and Thursdays 9:30-10:50 p.m., Env 340


This syllabus describes the requirements and procedures for Statistical Research Methods in Geography (GEOG 4185/5185). You are responsible for knowing this material, so please read it carefully. Any changes will be announced via email and Canvas announcement. You will be responsible for any changes. 


About the Instructor & Contact Information
Name: Jihoon Jung, Ph.D.
Email: Jihoon.Jung@unt.edu
Office Location: Env 320J
Office Hours: Monday 1:00-2:00 pm, Friday 1:00-2:00pm, or by appointment via email

Dr. Jung is an Assistant Professor in the Department of Geography and the Environment. Dr. Jung completed a Ph.D. at Florida State University and an MA at Ohio State University in Geography. Then, he did his postdoctoral research in the Department of Environmental and Occupational Health Sciences at the University of Washington and the Department of City and Regional Planning at the University of North Carolina at Chapel Hill. He is a Health and Medical Geographer, with a specialization in environmental health, environmental disparity, and natural disasters using GIS, remote sensing, quantitative methods, and big data. His research investigates how the biophysical and socioeconomic environments influence and interact with human health in quantitative and geo-spatial contexts.


Prerequisites
There are no formal prerequisites for this course. However, in order to complete the lab exercises, students are expected to have basic computer skills and working knowledge of the Windows operating system. 


Textbook
No textbook is required, but there are a few resources you might want to check.
· Free books on R: https://bookdown.org/ 
· R for Data Science - great reference for all parts of the statistical workflow, from data cleaning to creating graphics for publication: https://r4ds.had.co.nz/
· Advanced R - get to understand R as a programming language, not just a statistical tool: https://adv-r.hadley.nz/


Class Resources
There is one Canvas site for both lecture and lab. Students are expected to check the site regularly for announcements, lecture slides, lab materials, grades, and other postings.

Essential Resources
1. Computer: A PC or Mac with the latest version of R installed, available for download at: http://cran.us.r-project.org
2. RStudio: Latest version available for download at http://www.rstudio.com for both PC and Mac.
3. Laptop Rental: Laptops are available for rent from the library. For more information, visit https://library.unt.edu/services/laptop-checkout/.


Course Overview
This course will introduce the statistical concepts underpinning and methods used in the analyses of geographical data. Topics include descriptive and inferential statistics, fundamental concepts in probability, including probability distributions and hypothesis testing, contingency tables, analyses of time series data, point, and area pattern analyses, measures of autocorrelation, sampling, parametric and non-parametric analyses, correlation, and regression. In addition, this course will provide an introduction to the powerful and open-source R scripting language useful for geographical data analyses.


[bookmark: _12ktwruqpoth]Learning Outcomes
By the end of this course, students will be able to know:
· How to use R to graph and model simple geographic data
· How to analyze data statistically
· Some methods in quantitative geography

I will give you “hands-on” experience. The course teaches you how to work with data. I expect you to have some understanding of descriptive statistical concepts such as means, standard deviations, and correlation as well as some basic knowledge of inference (e.g., t-test). Some course time will be devoted to unsupervised work. All work will be done using R/RStudio.


[bookmark: _jxd3733aee83]Grading

Your final grade will be based on the following:
	Item
	Total

	Labs
	500

	In class activities & quizzes
	100

	1st midterm
	100

	2nd midterm (cumulative)
	100

	Final (cumulative)
	200

	Grand Total
	1000



Grading scale:
	Grade
	Score
	Standard

	A
	900.0-1000.0
	Outstanding; few if any errors/omissions

	B
	800.0-899.9
	Good; only minor errors/omissions

	C
	700.0-799.9
	Satisfactory; minor and a few major errors

	D
	600.0-699.9
	Poor; many major errors and omissions

	F
	Below 600
	Fail




Labs
Each week, you will complete one lab assignment. Each lab requires you to submit a final product for grading. Typically, this will include graphs, data tables, maps, R Markdown (or script) files, or laboratory analysis output sheets submitted through Canvas. The format is quiz-based and consists of questions that require hands-on practice in R. This means you will follow the lab instructions to arrive at the answers. You can attempt the quiz multiple times, but only the last submission will be graded. Labs can be time-consuming, so be sure to give yourself plenty of time to complete them. The final product for each lab is due every Friday at 11:59 PM, one week after it is assigned (see the schedule). Late submissions will be penalized, with 20% of the maximum possible score deducted every day, which is 24 hours from the time of the deadline. Weekend days are included. After five days you will receive a zero for the assignment.

	Week
	
	Due date
	Points

	1
	Introduction to R, installing R, and the R Environment
	January 16
	100

	2
	R Basics and Data Types
	January 23
	40

	3
	Data Structure, Descriptive Statistics, Histograms
	February 6
	40

	4
	Reading and writing data with R
	February 13
	40

	5
	Plotting univariate data
	February 27
	40

	6
	Probability and functions
	March 13
	40

	7
	Boxplots and t-tests
	March 20
	40

	8
	Central limit theorem & confidence intervals
	April 3
	40

	9
	Plotting categorical data and the Chi-square test
	April 17
	40

	10
	Application Programming interface (API)
	April 24
	40

	11
	Time series analysis
	May 2
	40


* Schedules are subject to change depending on the students’ progress.


In class activities
In each class session, students will participate in quizzes or in-class activities. These activities will replace traditional attendance. I will only check whether you have participated in the activity (similar to taking attendance), not how many answers you get correct. If you participate in an activity, you will automatically earn one point for that day. The total number of points you earn will be converted to a score out of 200 after the final activity for your final grade. For example, if you earn 22 out of 22 points, you will receive a score of 200. 

I understand that you may occasionally need to miss class. In such cases, you are allowed up to two absences. For each absence, one point will be added to your total participation score; however, your final score cannot exceed the maximum possible points. For example, if you earn 17 out of 22 points, your total points would be 19. Your adjusted score would then be calculated as 19 ÷ 22 × 200 = 173.


Exams
There are two midterms and one final exam. All exams are cumulative, meaning you need to understand the material from the beginning of the course to answer the questions. The exams will be based on R scripts, so it is essential to know how to use R to solve the problems. For example, if a question asks you to calculate the standard deviation from a set of data, you are expected to use the R function sd to find the answer; manual calculations are not required. For each exam, I will provide an R script (or Markdown), and you will need to add additional scripts to answer the questions. Please see the example below.
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The exams are open-book, in other words, you may refer to your lecture notes or textbooks. However, the use of ChatGPT during exams is strictly prohibited. Any violation will result in a grade of ZERO for the exam. You may not share your answers with anyone during or after the test – doing so is a violation of UNT's Student Academic Integrity policy (#06.003).

Make-up exams are only permitted for serious illnesses with verifiable written documentation, conflicting examinations, four or more examinations in a 24-hour period, and for certain emergencies. Arrangements must be made prior to the scheduled exam. 

Exams will be announced at least one week in advance of the class in which they will be given. Unless other information becomes available, we will use 

1. Midterm 1: Thursday, February 12, 2025, from 9:30 AM to 10:50 AM (Env 340)
2. Midterm 2: Thursday, April 9, 2025, from 9:30 AM to 10:50 AM (Env 340)
3. Final Exam: Tuesday, May 5, 2025, from 8:30 AM to 10:50 AM (Env 340)

All students must be available at this time for the exams. If this time conflicts with any other of your scheduled exams, please notify the instructor as soon as possible so that other arrangements can be made for you to take the final exam.  


Class schedule

	[bookmark: _Hlk187401303]Week
	Day
	Date
	Topic

	1

	Tuesday
	January 13
	R and RStudio

	1

	Thursday
	January 15
	Data types

	2
	Tuesday
	January 20
	Data structures

	2
	Thursday
	January 22
	Reading/writing aspatial data

	3
	Tuesday
	January 27
	Reading/writing spatial data

	3
	Thursday
	January 29
	Basic statistical functions in R

	4
	Tuesday
	February 3
	Basic statistical functions in R

	4
	Thursday
	February 5
	Creating plots

	5
	Tuesday
	February 10
	Review for Exam 1

	5
	Thursday
	February 12
	Exam 1

	6
	Tuesday
	February 17
	Basic statistics / distributions

	6
	Thursday
	February 19
	One and two-tailed tests

	7
	Tuesday
	February 24
	One-sample test, Two-sample test, Paired test

	7
	Thursday
	February 26
	Kolmogorov-Smirnov Test / Chi-Square test

	8
	Tuesday
	March 3
	Parametric Tests: t-test

	8
	Thursday
	March 5
	Parametric Tests: ANOVA and Post-hoc

	
	Tuesday
	March 10
	Spring break

	
	Thursday
	March 12
	Spring break

	9
	Tuesday
	March 17
	No class (conference presentation at AAG)

	9
	Thursday
	March 19
	No class (conference presentation at AAG)

	10
	Tuesday
	March 24
	Nonparametric Tests: Mann-Whitney U test (Wilcoxon test)

	10
	Thursday
	March 26
	Nonparametric Tests: Kruskal-Wallis H test

	11
	Tuesday
	March 31
	Linear regression

	11
	Thursday
	April 2
	Multiple linear regression

	12
	Tuesday
	April 7
	Review for Exam 2

	12
	Thursday
	April 9
	Exam 2

	13
	Tuesday
	April 14
	Bootstrapping

	13
	Thursday
	April 16
	Generalized linear model

	14
	Tuesday
	April 21
	Logistic regression

	14
	Thursday
	April 23
	Regression Tree / Random Forest

	15
	Tuesday
	April 28
	Quantile regression

	15
	Thursday
	April 30
	Review for Exam 3

	16
	Tuesday
	May 5
	Final exam




Syllabus Change Policy
This syllabus is a guide for the course and is subject to change.

Attendance and Participation
Research has shown that students who attend class are more likely to be successful. You should attend every class unless you have a university excused absence such as active military service, a religious holy day, or an official university function as stated in the Student Attendance and Authorized Absences Policy. If you cannot attend a class due to an emergency, please let me know. Your safety and well-being are important to me.
In that light, students are expected to complete each week’s material for the course on time. It is important that you communicate with the professor and the instructional team prior to being absent, so you, the professor, and the instructional team can discuss and mitigate the impact of the absence on your attainment of course learning goals. Please inform the professor and instructional team if you are unable to attend class meetings because you are ill, in mindfulness of the health and safety of everyone in our community.


Deadline Extensions
If you need a deadline extension due to an extenuating circumstance, you must email the instructor as soon as possible with documentation. Extenuating circumstances include documented illness, deaths in the family, and other documented crises. 


Extra Credit
The Department of Geography and the Environment does not allow extra credit assignments.


Email Etiquette
Your emails to your instructor must be professional, otherwise, you are unlikely to receive a response. You can expect email responses during normal business hours (i.e., Monday to Friday, 9:00 a.m. to 5:00 p.m.), but not outside of these hours. In your email, include a meaningful subject line, a professional greeting, and a professional signature. 


Academic dishonesty
We hold each student to a high level of academic integrity using the University policy for academic honesty  and integrity, Academic Integrity Policy (PDF) (https://policy.unt.edu/sites/default/files/06.049_Standard%20Syllabus%20Policy%20Statements_supplement.pdf). Students caught cheating or plagiarizing will receive a "0" for that particular assignment or exam. Additionally, the incident will be reported to the Office of Student Rights and Responsibilities for further penalty. According to the UNT catalog, the term "cheating" includes, but is not limited to:

· Use of any unauthorized assistance in taking quizzes, tests, or examinations;
· Dependence upon the aid of sources beyond those authorized by the instructor in writing papers, preparing reports, solving problems, or carrying out other assignments;
· The acquisition, without permission, of tests or other academic material belonging to a faculty or staff member of the university;
· Dual submission of a paper or project, or resubmission of a paper or project to a different class without express permission from the instructor(s); or
· Any other act designed to give a student an unfair advantage.

The term "plagiarism" includes, but is not limited to:

· The knowing or negligent use by paraphrase or direct quotation of the published or unpublished work of another person without full and clear acknowledgment; and
· The knowing or negligent unacknowledged use of materials prepared by another person or agency engaged in the selling of term papers or other academic materials.


Academic Support and Student Services
COVID-19
Students are expected to attend class meetings regularly and to abide by the attendance policy established for the course.  It is important that you communicate with the professor and the instructional team prior to being absent, so you, the professor, and the instructional team can discuss and mitigate the impact of the absence on your attainment of course learning goals.  Please inform the professor and instructional team if you are unable to attend class meetings because you are ill, in mindfulness of the health and safety of everyone in our community. If you are experiencing any symptoms of COVID (https://www.cdc.gov/coronavirus/2019-ncov/symptoms testing/symptoms.html) please seek medical attention from the Student Health and Wellness Center (940-565-2333 or askSHWC@unt.edu) or your health care provider PRIOR to coming to campus. UNT also requires you to contact the UNT COVID Team at COVID@unt.edu for guidance on actions to take due to symptoms, pending or positive test results, or potential exposure.
 
Mental Health
UNT provides mental health resources to students to help ensure there are numerous outlets to turn to that wholeheartedly care for addnd are there for students in need, regardless of the nature of an issue or its severity. Listed below are several resources on campus that can support your academic success and mental well-being:
· Student Health and Wellness Center (https://studentaffairs.unt.edu/student-health-andwellness-center)
· Counseling and Testing Services (https://studentaffairs.unt.edu/counseling-and-testingservices)
· UNT Care Team (https://studentaffairs.unt.edu/care)
· UNT Psychiatric Services (https://studentaffairs.unt.edu/student-health-and-wellnesscenter/services/psychiatry)
· Individual Counseling (https://studentaffairs.unt.edu/counseling-and-testingservices/services/individual-counseling)

Chosen Names
A chosen name is a name that a person goes by that may or may not match their legal name. If you have a chosen name that is different from your legal name and would like that to be used in class, please let the instructor know. Below is a list of resources for updating your chosen name at UNT.
· UNT Records
· UNT ID Card
· UNT Email Address
· Legal Name
*UNT EUIDs cannot be changed at this time. The collaborating offices are working on a process to make this option accessible to UNT community members.

Pronouns
Pronouns (she/her, they/them, he/him, etc.) are a public way for people to address you, much like your name, and can be shared with a name when making an introduction, both virtually and in person. Just as we ask and don’t assume someone’s name, we should also ask and not assume someone’s pronouns. 
You can add your pronouns to your Canvas account so that they follow your name when posting to discussion boards, submitting assignments, etc.
Below is a list of additional resources regarding pronouns and their usage:
· What are pronouns and why are they important?
· How do I use pronouns?
· How do I share my pronouns?
· How do I ask for another person’s pronouns?
· How do I correct myself or others when the wrong pronoun is used?

Additional Student Support Services
· Registrar (https://registrar.unt.edu/registration)
· Financial Aid (https://financialaid.unt.edu/)
· Student Legal Services (https://studentaffairs.unt.edu/student-legal-services)
· Career Center (https://studentaffairs.unt.edu/career-center)
· Multicultural Center (https://edo.unt.edu/multicultural-center)
· Counseling and Testing Services (https://studentaffairs.unt.edu/counseling-and-testingservices)
· Pride Alliance (https://edo.unt.edu/pridealliance)
· UNT Food Pantry ( https://studentaffairs.unt.edu/food-pantry)

Academic Support Services
· Academic Resource Center (https://clear.unt.edu/canvas/student-resources)
· Academic Success Center (https://success.unt.edu/asc)
· UNT Libraries (https://library.unt.edu/)
· Writing Lab (http://writingcenter.unt.edu/)
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# 1. calculate the standard deviation of the variable ’'speed’ in the dataset 'cars.’

# Your answer:
'sd(cars$speed)
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