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Statistical Programming in R
DATA 412/612-002
Department of Mathematics and Statistics
American University

Fall 2026
Instructor: Dr. Ahmad Mousavi Time: W 5:30 PM - 8:00 PM
Email: mousavi@american.edu Room: Myers Building 114
Office: Don Myers 106J Dates: 8/31/2026 — 12/19/2026
TA: Roberta Southwood TA Email: rs6133a@american.edu

Learning Objectives:

- Use R as a powerful calculator.

- Install and use packages for specific applications.

- Write basic R programs.

- Produce reproducible research using R.

- Import data from external sources.

- Use graphical tools to visualize and understand data.

- Use Al tools responsibly to support statistical programming and data analysis.

Office Hours:

My office hours are Tuesdays, 5:00 PM — 6:00 PM in Don Myers 106J, or after class, or by appointment.
The TA, Roberta Southwood, will also hold office hours online on Wednesdays, 2:00 PM — 2:30 PM. The
meeting link will be posted on Canvas. Always feel welcome to come visit us during office hours. You are
also encouraged to ask questions online via email. If you are having ANY trouble with the class, please
come see me about it as soon as possible. Do not wait until it is too late!

Course Page:
I will use Canvas (https://american.instructure.com/) to post any supplementary materials, suggested
readings/practice exercises, assignments, and announcements.

Materials:

- R for Data Science by Wickham and Grolemund (O’Reilly) (https://r4ds.had.co.nz/) or its second
edition by Wickham, Rundel, and Grolemund (O’Reilly) (https://r4ds.hadley.nz/) (Recommended)
- Laptop computer (Required)

Course Description:

Programming and data analysis using the open-source statistical program R. Explores a data science life
cycle including basic programming, basic data structures, data wrangling, data cleaning, data visualization,
exploratory data analysis, data import and export, relational datasets, and data presentation. Emphasis is
placed on the popular tidyverse suite of packages. Students explore the use of artificial intelligence (AI) tools
for supporting statistical programming and data science analysis. Most of the course will use the RStudio
IDE (Integrated Development Environment). Crosslist: DATA-412. Prerequisite/Concurrent: STAT-614.

Class Structure:

This class will be a blend of lectures, class discussions, and labs. I want you all to be involved during class
and please do not hesitate to ask questions whenever something is unclear to you. You are expected to
attend all class meetings, as I believe that attending class regularly contributes greatly to your performance
in the course. It is understandable that you may have to miss class on a rare occasion. You are responsible
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for any assignments or papers given out during any missed class. Please obtain these materials from a
colleague BEFORE the next class meeting.

Data scientists must learn to discover solutions for themselves. You should expect to do
some research (use Google, Stack Overflow, etc.) for your assignments. This is an essential
part of becoming a data scientist! All the information required to complete the assignment
will NOT be necessarily provided to you in the lectures or course book.

Grading:

Assignments (20%): During the semester I will assign, collect, and grade assignments. There will be approx-
imately 10 formal assignments throughout the semester. You may receive assistance from other students
in the class and me, but your submissions must be composed of your own thoughts, coding, and words. I
expect you to get ideas from online resources such as Stack Overflow or GitHub when you get stuck. Please
cite your source when you do so and be specific about what you have added to it. I will not accept
late assignments and take-home exams and Canvas will be set not to allow any uploads after
a deadline!

Attendance and Labs (10%): Around 15-minute labs at the end of most of the classes. Each lab covers the
lecture material. You must actively participate in class discussions AND not miss more than 3
classes in the entire semester (unless there are medical or other logical reasons!) to get a full
grade on this part!

Quizzes (15%): Three in-class cumulative quizzes with each having 5% of the total grade. Quizzes are
closed-notes: you may use R and RStudio, but not the internet or any notes.

Exams (30%): We will have two midterm exams and a final exam. No make-up exams will be given unless
you have an extremely compelling excuse such as observance of a religious holiday (in which case you need
to let me know in advance) or a documented medical emergency.

Final Project (25%) = Initial presentation (5%) + Final presentation (10%) + Report (10%): Work in teams
of at most three. Work with me to get your dataset approved. You will explore a fairly large real dataset
using the tidyverse tools from class (the data must have at least three numeric columns and a mix of other
types; see the project handout). The written report is a Quarto (.qmd) file knitted to a one-column PDF
of at most 20 pages. Submit one zip file with two folders: data and analysis (the .qmd and the knitted
PDF go in analysis). Use relative paths so the project is reproducible. Details are on the project handout.

Grading Policy

Final Percent | 93-100 | 90-93 | 87-90 | 83-87 | 80-83 | 77-80 | 70-77 | 60-70 | 0-60

Letter Grade A A— B+ B B— C+ C D F

Please visit my office hours if you would like to see or discuss your grade at any point during
the semester.

Important Dates:
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Homework 1 ...................... September 13, 2026
Quiz 1 (5%) oo September 23, 2026
Midterm 1 (10%) .....ovvvvvinin.... October 14, 2026
Quiz 2 (5%) «eiiii October 28, 2026
Midterm 2 (10%) .......cooovvint. November 11, 2026
Initial Project Presentation (5%) .. November 18, 2026
Quiz 3 (5%) .o December 2, 2026
Final Project Presentations (10%) ... December 9, 2026
Project Report (10%) .............. December 14, 2026
Final Exam (10%) ................. December 16, 2026

Note: Thanksgiving holiday is November 25-29, 2026 (no class on Wednesday, November 25). Classes end
December 11; final examinations are December 14-19. Final exam date may be adjusted to the official
university schedule.

Emergency Preparedness:

In the event of an emergency, students should refer to the AU Web site http://www.american.edu/
emergency and the AU information line at (202) 885-1100 for general university-wide information. In case
of a prolonged closure of the University, I send updates to you by email and will post all announcements on
Canvas.

Support Services:
A wide range of services is available to support you in your efforts to meet the course requirements.

1. Mathematics & Statistics Tutoring Lab (Don Myers Building) provides tutoring in Intermediate Mathe-
matics and Statistics. http://www.american.edu/cas/mathstat/tutoring.cfm

2. Academic Support and Access Center (MGC 243) offers study skills workshops, individual instruction, tu-
tor referrals, Supplemental Instruction, writing support, and technical and practical support and assistance
with accommodations for students with physical, medical, or psychological disabilities. Writing support is
also available in the Writing Center, Battelle-Tompkins 228.

3. Center for Diversity & Inclusion (X3651, MGC 201) is dedicated to enhancing LGBTQ, Multicultural,
First Generation, and Women’s experiences on campus and to advancing AU’s commitment to respecting
& valuing diversity by serving as a resource and liaison to students, staff, and faculty on issues of equity
through education, outreach, and advocacy.

4. The Office of Advocacy Services for Interpersonal and Sexual Violence (X7070) provides free and confi-
dential advocacy services for anyone in the campus community who is impacted by sexual violence (sexual
assault, dating or domestic violence, and stalking).

Seeking Assistance Online:

e Utilize online resources to gain insights into questions or solutions but ensure that the implementation
is your own. While using these resources is encouraged, avoid directly copying and pasting code into
your work. All submissions should be your original work.

e You are not required to cite the use of these resources for gaining insights or understanding syntax.
However, if you must copy code to complete your work, cite the source and explain its function in your
comments. Various resources are available, including:

Search engines like Google

Video platforms such as YouTube
— Help sites, blogs, and forums

— Communities like Posit Community and StackOverflow
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Be mindful of the dates of the information you find. Answers older than two years may not be accurate
or relevant.

Students can employ generative Al tools like ChatGPT/GPT to aid in understanding problems and
potential solutions. Using these tools responsibly involves proper citation of their use, including the
prompts used. Students must evaluate the accuracy and usefulness of Al-generated outputs and are
accountable for all submitted work.

Recognize the limitations of these tools, particularly regarding the creation of invented data or sources,
which may violate academic integrity policies. Presenting outputs from these models as original work
typically violates the terms of service.

While software tools can be used to review and refine writing, generating content using software or
generative Al is prohibited. This includes spell checkers, grammar checkers, and thesauruses inte-
grated into applications like MS Word or Google Docs, as well as standalone tools like Grammarly or
WordTune. If you use a standalone tool, mention it at the end of your document without detailing
individual revisions.

Academic Integrity and Collaboration:

Cases of academic dishonesty are required to be reported to the Dean of the College of Arts and
Sciences.

Familiarize yourself with American University’s Academic Integrity Code, particularly Section II, A.

While Data Science often involves teamwork, this course emphasizes individual outcomes, except for
designated group assignments. Therefore, all work on individual assignments must be solely your own.

Collaboration among students is encouraged for understanding problems, methods, or techniques.

However, sharing of work or solutions on individual assignments is strictly prohibited:

— Do not share writing, code files, or snippets with each other.
— Do not share screens.

— Do not allow others to type on your computer, including tutors.

It is also prohibited to provide, share, distribute, request, borrow, review, purchase, or otherwise use
solutions to assignments from other instances of this course.

You should be capable of explaining any code you write in terms of its functionality and how it yields
results. Failure to explain your code indicates a lack of progress toward learning outcomes.

Similarly, you should be able to elucidate your writing in terms of how references and logic flow to
support your findings and recommendations. The inability to explain your work suggests a lack of
progress toward learning outcomes.

If you have any concerns or questions at any point, feel free to ask for clarification.

Additional Notes:

1. T expect you to be courteous to me and your fellow classmates both inside and outside of the classroom.
This generally just involves a bit of common sense. Cell phones need to be silenced and put away during
class. Laptops should be out during class time only in-class activities. Please save texting, typing/sending
emails, checking Facebook, etc. for outside of class time.

2. Please let me know during the first week of classes if you have any special needs that require accommo-
dations.
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3. Please be sure that you are familiar with AU’s Academic Integrity Code, as I am required to report
any cases of academic dishonesty to the dean of CAS. For your review, see http://www.american.edu/
academics/integrity/.
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