SYLLABUS
Design of Experiments
Statistics 590
Fall 2023

Class meeting times: Wednesdays 6:00pm-9:00pm

Meeting format: In person, SEC-209

Instructor: Prof. Nicole Pashley

Email: np755@stat.rutgers.edu (typical response within 48 hours)

e Please email me using your OFFICIAL RUTGERS email

Office hours: Drop in and group oriented—stop in anytime.
Tuesdays 9:00pm-10:00pm, via Zoom (link on Canvas)
Thursdays 10:00am-11:00am, via Zoom (link on Canvas)
By arrangement (email me to schedule)

Course website: Canvas (https://rutgers.instructure.com/courses/247373)

LEARNING OBJECTIVES
e Recognize and understand appropriate situations for different experimental designs.
e Understand basic mathematical theory behind analysis of data from different designs.
e Beable to read and understand design and methods sections of papers.
e Be able to successfully communicate design features and analysis results.
e Be able to apply skills to design and analysis of novel experiments.

TOPICS
We will cover material on:

Randomization based perspective/inference
Treatment-control studies

Matched pairs designs

Complete randomization/ANOVA
Factorial designs

Random effects/mixed effects models
Block randomized designs

Latin-square designs

Power analyses

Split-plot designs

Additional topics, time permitting:
e Fractional factorial designs
e Response surface analysis
¢ Designs with covariates
We will also have a guest speaker from DoorDash, Yixin Tang, in class on November 29

who will discuss how tech companies like DoorDash run experiments.


https://maps.rutgers.edu/#/?click=true&selected=3854
mailto:np755@stat.rutgers.edu
https://rutgers.instructure.com/courses/247373

MATERIALS
Reference textbook:
First Course in Design and Analysis of Experiments by Gary Oehlert,
available under the Creative Commons license at
http://users.stat.umn.edu/~gary/Book.html

ISBN 0-7167-3510-5
Accompanying datasets are also available at the above website.

We will also use the first few chapters from the draft textbook (will be posted on Canvas):
Experimental Design: A randomization-based perspective by T. Dasgupta and D. B. Rubin
(upcoming)

Supplementary textbooks:

Dean, Angela., Daniel. VVoss, and Danel. Dragulji¢. 2017. Design and Analysis of Experiments.
2nd ed. 2017. Cham: Springer International Publishing. https://doi.org/10.1007/978-3-
319-52250-0.

Imbens, G. W., & Rubin, D. B. (2015). Causal inference in statistics, social, and biomedical
sciences. Cambridge University Press.

Both above supplementary texts are currently available online through the Rutgers library.

Technology requirements: See statistical software section and submitting assignments section
below for details on software you will need to complete assignments. You should additionally
familiarize yourself with using Canvas and Zoom.

Please visit the Rutgers Student Tech Guide page for resources available to all
students. If you are facing other financial hardships, please visit the Office of
Financial Aid at https://financialaid.rutgers.edu/.

Statistical software: To perform statistical analysis, we will need to use statistical/computing
software. In class, demonstrations will be done in R (no prior experience expected). However,
you may use a software of your choosing (e.g., SAS), if you are more comfortable (though
support may not be available for programming in software other than R).
e Download R (free): https://www.r-project.org
o Download R studio (free, recommended for use with R):
https://rstudio.com/products/rstudio/download/
e Download SAS (free): https://www.sas.com/en_us/software/university-edition.html
e Access to other statistical software via Rutgers virtual computer labs:
https://it.rutgers.edu/virtual-computer-labs/knowledgebase/applications-available-via-
virtual-computer-labs/



http://users.stat.umn.edu/~gary/Book.html
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1007%2F978-3-319-52250-0&data=05%7C01%7Cnp755%40stat.rutgers.edu%7C216127cb49a34172d3e108da70aa6c1e%7Cb92d2b234d35447093ff69aca6632ffe%7C1%7C0%7C637946174510972490%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=HDoaAHb98St8TlclAFV5dEBSNqItVakVZL2haXDG4aY%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1007%2F978-3-319-52250-0&data=05%7C01%7Cnp755%40stat.rutgers.edu%7C216127cb49a34172d3e108da70aa6c1e%7Cb92d2b234d35447093ff69aca6632ffe%7C1%7C0%7C637946174510972490%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=HDoaAHb98St8TlclAFV5dEBSNqItVakVZL2haXDG4aY%3D&reserved=0
https://it.rutgers.edu/technology-guide/students/
https://financialaid.rutgers.edu/
https://www.r-project.org/
https://rstudio.com/products/rstudio/download/
https://www.sas.com/en_us/software/university-edition.html
https://it.rutgers.edu/virtual-computer-labs/knowledgebase/applications-available-via-virtual-computer-labs/
https://it.rutgers.edu/virtual-computer-labs/knowledgebase/applications-available-via-virtual-computer-labs/

GRADING
Final Grade Based on the following:

Homework assignments: 25%
First Quiz: 19/22%
Second Quiz: 19/22%
Project — Part A: 28%
Project — Part B: 3%
Participation: 3%

Note: For quizzes, the higher quiz grade will count for 22%, lower quiz grade will count for
19%.

Late/missing Homework: You will get ONE automatic extension for homework for the
semester of 72 hours. Homework will typically be due (roughly) every Friday at 8:00pm, so the
extension would go to Monday at 8:00pm. With the understanding that issues with technology
and internet connections may arise when trying to submit homework, there is a 30-minute grace
period built into the due date. I.e., homework assignments are due at 8:00pm but will not be
counted as late until after 8:30pm. Anything submitted after the 8:30pm cut-off will count as
your late extension.

Your two lowest homework assignment grades will be dropped (including 0s).

| expect the late + dropped assignments to cover essentially any case where you may ask for an
extension or excused assignment. If you have a situation that necessitates missing more than two
assignments, get in touch with me ASAP and we will set up a meeting to discuss your situation. |
strongly recommend you save your late/dropped homework until you really need them.

Make-up quizzes: Please reach out to me so we can figure out how to accommodate your
situation and make a plan to make sure you stay on track.

TENTATIVE SCHEDULE OF DUE DATES

Sept 15—HW 1
Sept 22—HW 2
Sept 29—HW 3
Oct 6—HW 4
Oct11 —Quiz1
Oct 20—HW 5
Oct 27—HW 6
Nov 3 —HW 7
Nov 8 —Quiz 2
Nov 17 — Project Sketch due by midnight
Dec1l-HWS38
Dec 8 -HW 9

Dec 8 — Project 1% page draft due by midnight
Dec 13 — Project comments for peers due



Dec 22—Project + Final “HW” with identifying designs

SUBMITTING ASSIGNMENTS

Homework: Homework will be submitted on Canvas. If you would like to type your work,
consider using LaTex or R markdown to make the equations and code (when needed) look nicer.
If you prefer to handwrite solutions and do not have access to a scanner, try using a scanner app
(there are several free ones, e.g., Adobe Scan) for your phone. Make sure any scanning of
handwritten notes are legible. Uploads to Canvas should be in single PDF document. Please
practice your method of scanning and uploading prior to the due date of the first assignment.

PARTICIPATION

3% of your final grade comes from class participation. Class participation can include 1)
Regularly attending class and occasionally (doesn’t need to be every class) asking/answering
questions 2) Attending and participating in office hours (mine or the TAS) at least a few times
during the semester 3) Some mix of these interaction modes. Basically, | should have met you at
some point during the semester and be able to recognize you as a student in my class. | will not
be taking attendance and it is not mandatory to attend all classes (I understand that sickness,
inclement weather, childcare needs, health emergencies, etc., may occasionally force you to miss
class). However, | expect you to make a reasonable effort to attend class when you can.

CLASS EXPECTATIONS AND COMMUNITY NORMS

We all need to work to make our classroom a welcoming, supportive, and engaging community.
Participation, including asking questions, is encouraged. Office hours will hopefully also provide
space for more discussion, especially among your peers. It is expected that members of this class
will interact with each other in a kind and respectful manner.

e Do attend class if you feel well and are able. If you feel unwell, please stay home and get
in touch if you need extra resources.

e Do answer questions, ask questions, and provide feedback.

e Do arrive on time to avoid distracting classmates (I understand unexpected events may
arise on occasion that will result in being late and many of you may be coming to class
after work, but please do your best to be on time whenever possible).

e Please avoid eating in class.

e Class may have audio/screen recordings (not video recordings). These recordings are for
members of this class only and may not be shared.

e We are all learning, please be patient and kind with each other and yourself.



IF YOU NEED TO MISS CLASS

If you are sick, you should stay home. Class will not be video recorded, but audio and screen
recordings will be provided when possible. Sometimes recordings will not be available (due to
technology issues or forgetfulness). These recordings should not be treated as an alternative to
attending class regularly. If you need to miss class for a legitimate reason (e.g., illness, emergency,
inclement weather, lack of childcare, etc.), and there is no available recording, please get in touch
with me to get notes. Regular attendance is encouraged but not mandatory (see participation section
regarding class participation expectations).

ACADEMIC INTEGRITY

Official policy: Rutgers University takes academic dishonesty very seriously. By enrolling in
this course, you assume responsibility for familiarizing yourself with the Academic Integrity
Policy and the possible penalties (including suspension and expulsion) for violating the policy.
As per the policy, all suspected violations will be reported to the Office of Student Conduct.
Academic dishonesty includes (but is not limited to):

e Cheating

e Plagiarism

e Aiding others in committing a violation or allowing others to use your work

e Failure to cite sources correctly

e Fabrication

e Using another person’s ideas or words without attribution—re-using a previous

assignment

e Unauthorized collaboration

e Sabotaging another student’s work in doubt, please consult the instructor
Please review the Academic Integrity Policy.

Turnitin: Students agree that by taking this course all required projects/papers may be subject to
submission for textual similarity review to Turnitin.com (directly or via learning management
system, i.e. Canvas) for the detection of plagiarism. All submitted papers will be included as
source documents in the Turnitin.com reference database solely for the purpose of detecting
plagiarism of such papers. Use of the Turnitin.com service is subject to the Usage Policy posted
on the Turnitin.com site.

Students who do not agree should contact the course instructor immediately.

Collaboration policy: Academic integrity will be taken seriously and strictly enforced according
to university policies. You are encouraged to discuss (orally) concepts related to homework
assignments with your classmates (and the instructor). Talking with and helping others is a great
way to learn. However, homework solutions should be written up independently. This means that
you should have worked through the problem on your own, showed that work, and explained it


http://nbacademicintegrity.rutgers.edu/home-2/academic-integrity-policy/

clearly in your own words. You should never be showing another student your answers or your
code. So, for instance, you should not be sharing your screen with your answers/code written out,
sending other students your solutions, or looking at anyone else’s solutions. DO help others and
ask for help, DON’T show others the answer or copy.

Honor pledge: All students will need to sign the Rutgers Honor Pledge on every major
exam, assignment, or other assessment as follows:
On my honor, | have neither received nor given any unauthorized assistance on this
examination (assignment, paper, quiz, etc.).

Course materials and copyrighting: Almost all original work is the intellectual property of its
authors. These works may include syllabi, lecture slides, recorded lectures, homework problems,
quizzes, and other materials, in either printed or electronic form. The authors may hold
copyrights in these works, which are protected by U.S. statutes. Copying this work or posting it
online without the permission of the author may violate the author’s rights. More importantly,
these works are the product of the author’s efforts; respect for these efforts and for the author’s
intellectual property rights is an important value that members of the university community take
seriously.

STATEMENT OF THE MOMENT

In the last few years, we have all been going through a lot, individually and together. It is
important to acknowledge that events and circumstances outside of the classroom can impact our
ability to be present and engaged at any given moment. At Rutgers, we are focused on the whole
student. If, at any point, you experience anything impacting your performance or ability to
participate in this class, please reach out to me. Please also see the academic, health, and mental
wellness resources on the syllabus (below) as well as others searchable

at https://success.rutgers.edu/ for further support.

STUDENT-WELLNESS SERVICES

Counseling, ADAP & Psychiatric Services (CAPS)

(848) 932-7884 / 17 Senior Street, New Brunswick, NJ 08901/
http://health.rutgers.edu/medical-counseling-services/counseling/

CAPS is a University mental health support service that includes counseling, alcohol and other
drug assistance, and psychiatric services staffed by a team of professionals within Rutgers Health
services to support students’ efforts to succeed at Rutgers University. CAPS offers a variety of
services that include: individual therapy, group therapy and workshops, crisis intervention,
referral to specialists in the community, and consultation and collaboration with campus partners.



https://success.rutgers.edu/
http://health.rutgers.edu/medical-counseling-services/counseling/

Crisis Intervention: http://health.rutgers.edu/medical-counseling-services/counseling/crisis-
intervention/

Report a Concern: http://health.rutgers.edu/do-something-to-help/

Violence Prevention & Victim Assistance (VPVA)

(848) 932-1181 / 3 Bartlett Street, New Brunswick, NJ 08901 / www.vpva.rutgers.edu/
The Office for Violence Prevention and Victim Assistance provides confidential crisis
intervention, counseling and advocacy for victims of sexual and relationship violence and
stalking to students, staff and faculty. To reach staff during office hours when the university is
open or to reach an advocate after hours, call 848-932-1181.

Disability Services

(848) 445-6800 / Lucy Stone Hall, Suite A145, Livingston Campus, 54 Joyce Kilmer
Avenue, Piscataway, NJ 08854 / https://ods.rutgers.edu/

Rutgers University welcomes students with disabilities into all of the University's educational
programs. In order to receive consideration for reasonable accommodations, a student with a
disability must contact the appropriate disability services office at the campus where you are
officially enrolled, participate in an intake interview, and provide documentation:
https://ods.rutgers.edu/students/documentation-guidelines. If the documentation supports your
request for reasonable accommodations, your campus’s disability services office will provide
you with a Letter of Accommaodations. Please share this letter with your instructors and discuss
the accommodations with them as early in your courses as possible. To begin this process, please
complete the Registration form on the ODS web site at: https://ods.rutgers.edu/students/getting-

registered.



http://health.rutgers.edu/medical-counseling-services/counseling/crisis-intervention/
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