STAT 3119-10

Design and Analysis of Experiments

Fall 2026 Syllabus
Course and Contact Information
Course STAT 3119-10, Design and Analysis of Experiments
CRN / Credits 54748 [ 3 credits
Semester Fall 2026

August 24—-December 9, 2026 (including the University-

(CEITEOCELE designated Monday on December 9)

Lecture Monday and Wednesday, 6:10-7:25 PM
Lecture location Monroe Hall (MON) 350

Instructional mode In person

Recitation STAT 3119-30

Recitation time Tuesday, 11:10 AM—12:00 PM
Recitation location Gelman Library (GELM) 642

Recitations begin in the second week of the semester, on Tuesday, September 1. Students enrolled in
STAT 3119-10 must also register for STAT 3119-30.

Instructor

Name: Dr. Tatiyana V. Apanasovich

Office: Rome Hall 729

Phone: 202-994-9721

GW Email: apanasovich@gwu.edu

Office Hours: Friday, 10:00-11:00 AM, or by appointment

Teaching Assistant
Teaching Assistant: TBA
TA Email: TBA

TA Office Hours: TBA

Course Materials

Suggested textbook: Montgomery, D. C. (2019). Design and Analysis of Experiments, 10th Edition. John
Wiley & Sons.

The textbook is suggested rather than required. It is a useful supplemental resource for additional
explanations, examples, and practice. Students may be able to access an electronic copy through GW
Libraries or another legitimate online source.

Primary course materials. Detailed class notes, homework assignments, data sets, R materials, and other
course resources will be prepared or selected by the professor and posted on Blackboard. The class notes
are designed to be detailed enough to serve as the primary guide to the material covered in the course.
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Coverage relative to the textbook. For some topics, the textbook treatment is more advanced or more
detailed than is intended for STAT 3119. For these topics, the professor will provide detailed notes focusing
on the concepts, methods, and level of mathematical detail expected in this course. Suggested textbook
sections, when useful, will be identified by module.

Computing. Students will need regular access to a computer capable of running R. R will be used in
recitation and homework assignments.

Prerequisites

e Linear algebra is required. Familiarity with matrix notation is assumed.

e An introductory course in statistics is required (STAT 2118 or equivalent).

e R coding is required for computation in recitation and homework assignments. Students do not need to be
proficient in R at the beginning of the course, but should be prepared to learn and use fundamental R
programming techniques throughout the semester.

Course Description

This course introduces techniques for planning and conducting experiments and analyzing the resulting data
so that valid and objective conclusions can be obtained.

Experimentation plays an important role in technology commercialization and product realization activities,
including new product design and formulation, manufacturing process development, and process
improvement. Designed experiments also have many applications outside manufacturing and product
development, including marketing, service operations, and general business operations.

Designed experiments are a key technology for innovation across a wide range of disciplines. Both
breakthrough and incremental innovation activities can benefit from the effective use of designed
experiments. Throughout the course, we will study techniques for designing experiments in different
applications and for using the resulting data to develop statistical models for prediction and interpretation.

Learning Outcomes
As a result of completing this course, students will be able to:

1. Explain the objectives and fundamental principles of experimental design and its role in the knowledge-
discovery process.

2. Compare and select appropriate experimental design strategies for different research questions and
practical settings.

3. Design experiments using principles such as randomization, replication, and blocking to collect informative
data.

4. Apply linear regression and analysis of variance (ANOVA) methods to experimental data.

5. Analyze and interpret data from completely randomized, blocked, factorial, nested, split-plot, and other
experimental designs.

6. Use R to implement statistical analyses of experimental data and interpret the resulting output.
7. Evaluate and communicate conclusions from designed experiments using appropriate statistical evidence.

Course Modules

Module 1. Introduction to Strategies and Principles of Experimentation
Introduction to designed experiments, objectives of experimentation, basic terminology, and fundamental
principles of experimental design, including randomization, replication, and blocking.

Module 2. Linear Regression with Numerical and Categorical Factors
Review and application of linear regression for experimental data, including numerical and categorical
predictors and matrix notation.

Module 3. Simple Comparative Designs
Statistical methods for experiments involving comparisons between two conditions or treatments.
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Module 4. Completely Randomized Designs
Design and analysis of completely randomized experiments, including one-way analysis of variance.

Module 5. Post Hoc Tests: Fisher's and Tukey's Methods
Multiple-comparison procedures following analysis of variance, with emphasis on Fisher's and Tukey's
methods.

Module 6. Two-Way ANOVA
Experiments involving two factors, interaction effects, and analysis using two-way ANOVA.

Module 7. Blocking Techniques and Randomized Complete Block Designs
Use of blocking to reduce experimental variability and analysis of randomized complete block designs.

Module 8. Latin Square Designs
Design and analysis of Latin square experiments for controlling two sources of nuisance variability.

Module 9. Factorial Designs
Further development of factorial experimental designs and methods for analyzing experiments involving three
or more factors.

Module 10. Nested and Split-Plot Designs
Design and analysis of experiments involving nested structures and split-plot arrangements.

Module 11. Experiments with Random Effects
Experimental models containing random effects and interpretation of the resulting variance components.

Module 12. Unbalanced Designs
Analysis of experimental designs with unequal numbers of observations across treatments or factor
combinations.

Module 13. Two-Level Fractional Factorial Designs
Introduction to two-level factorial and fractional factorial designs and their use in experiments involving many
factors.

Module 14. Response Surface Methodology
Introduction to response surface methodology, including optimization of experimental responses and the
method of steepest ascent.

Assessment and Grading

Assessment Description / Evaluation Timing Weight
Homework assignments Problems requiring Generally due Thursday at 10%
(8-10) calculations, statistical 11:59 PM; specific dates
reasoning, interpretation, posted on Blackboard.
and, where appropriate, R
analysis. Solutions must
show sufficient work and
justification.
Quizzes (6) Short in-person quizzes Sept. 8, Sept. 22, Oct. 6, 25%
during recitation covering Nov. 3, Nov. 17, Dec. 1
recent course material. The
lowest quiz score will be
dropped.
Midterm examination In-person examination Wednesday, Oct. 21, 30%
assessing material covered | during the regular lecture
in Modules 1-9. period
Final examination Comprehensive in-person Tentatively Monday, Dec. 35%
examination administered 14, 7:40-9:40 PM; exact
during the University final time/location subject to
examination period. Registrar confirmation
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Total: 100%. The lowest homework score and the lowest quiz score will be dropped.

Homework Policy

Homework assignments will be provided by the professor through Blackboard. Homework will generally be
due on Thursday at 11:59 PM unless otherwise indicated on the assignment.

Homework must reflect each student's individual effort and must be submitted through the appropriate
Blackboard portal.

Late homework submitted within 48 hours of the due date will receive a 25% penalty for each 24-hour period it
is late. Homework submitted more than 48 hours after the deadline will not be graded and will receive zero
points.

In writing up homework solutions, it is not sufficient to provide only the final answer. Students must show
reasonably detailed calculations, reasoning, and justification.

Exams and Quizzes Policy

e Open notes: Quizzes and examinations will be open-notes. Notes may be handwritten or typed.

o Permitted devices: The only electronic device permitted during quizzes and examinations is a standard
calculator. Cell phones, tablets, laptops, smart watches, and other devices capable of communication or
internet access are prohibited.

e Independent work: Students are required to work independently on all quizzes and examinations.
Collaboration or outside assistance is not permitted.

o Make-up policy: Make-up quizzes and examinations will be provided only in circumstances recognized
under University policy, including approved religious-observance accommodations.

Course Workload

STAT 3119 is a three-credit course. In a typical full instructional week, students have 150 minutes of lecture
(two 75-minute meetings) and a 50-minute recitation. Recitations begin in the second week of the semester.

Across the semester, the scheduled lectures and recitations provide approximately 45.8 hours of direct
instruction or guided interaction. Students should plan for a minimum of approximately 5 hours per week of
independent learning outside scheduled lecture and recitation meetings (about 75 hours over a 15-week
semester). Independent learning includes reviewing class notes, completing homework, practicing R, studying
examples, preparing for quizzes and examinations, and consulting the suggested textbook or other course
materials as needed.

Blackboard and Course Communications

Blackboard is the primary online platform for this course. Students should check Blackboard regularly for
announcements, class notes, homework assignments and submission links, data sets, R materials, quiz and
examination information, suggested textbook sections, and other course resources.

All scheduled lectures and recitations are conducted in person. There are no scheduled Zoom lectures.
When available, recordings made through GW lecture capture may be posted on Blackboard as a
supplemental resource; recordings do not replace the in-person course meetings.

Attendance

Attendance is not required, but students are responsible for remaining engaged with the course and keeping
up with all material. During class, the professor will work through practice problems, discuss examples, and
answer questions about assigned problems; some of this material may not be reproduced in materials posted
on Blackboard.

If you miss class, it is your responsibility to determine what material was covered, review available course
materials, communicate with classmates as appropriate, and remain current with the course. Students are
encouraged to attend office hours or schedule an appointment when additional assistance is needed.

Use of Artificial Intelligence in This Course
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Generative Al tools, such as ChatGPT, may be used in this course as a support for learning, provided that
their use is clearly acknowledged.

Appropriate uses include brainstorming ideas, clarifying class notes or course materials, practicing coding,
obtaining help with formatting, or receiving feedback on approaches. Generative Al may not be used to
generate complete homework assignments or other graded work that students are expected to complete

independently.

When Al tools are used in work submitted for the course, their use must be clearly acknowledged. Students
remain responsible for the accuracy and quality of all work they submit. Al tools may produce inaccurate,

biased, incomplete, or misleading information, and students are expected to verify Al-assisted work against
appropriate course materials and sources.

Tentative Week-by-Week Schedule

The table below provides the planned progression through the course modules. The pace may be adjusted as
needed. Any changes will be announced in class and posted on Blackboard. Required professor-provided
notes and any suggested textbook sections will be posted on Blackboard by module.

course wrap-up

Week Dates Planned Modules Assessments / Calendar
Notes
1 Aug. 24-28 Module 1; begin Module 2 No recitation this week
2 Aug. 31-Sept. 4 Continue Module 2; Module | First recitation: Tues., Sept.
3 1
3 Sept. 7-11 Continue Module 3 Sept. 7: Labor Day — no
Monday lecture; Quiz 1:
Sept. 8
4 Sept. 14-18 Modules 4 and 5
5 Sept. 21-25 Module 6 Quiz 2: Sept. 22
6 Sept. 28-0Oct. 2 Module 7
7 Oct. 5-9 Module 8; begin Module 9 Quiz 3: Oct. 6
8 Oct. 12-16 Continue and complete Oct. 12-13: Fall Break —
Module 9 no Monday lecture or
Tuesday recitation
9 Oct. 19-23 Review of Modules 1-9 Midterm: Wed., Oct. 21
10 Oct. 26-30 Module 10
1 Nov. 2—6 Module 11 Quiz 4: Nov. 3
12 Nov. 9-13 Module 12
13 Nov. 16-20 Module 13 Quiz 5: Nov. 17
14 Nov. 23-27 — Thanksgiving Break — no
classes or recitation
15 Nov. 30-Dec. 4 Continue Module 13; begin | Quiz 6: Dec. 1
Module 14
16 Dec. 7-10 Continue Module 14; Dec. 8: final recitation; Dec.

9: University-designated
Monday, so Monday
classes meet; Dec. 10:
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make-up/reading day

Final Exam Dec. 11-17 Comprehensive final Tentatively Mon., Dec. 14,
examination 7:40-9:40 PM; confirm
exact time/location with
Registrar

Note: The final examination matrix is for planning purposes. The exact final examination date, time, and room
should be verified on the Registrar's final examination schedule once the exact schedule is posted.
University Policies, Academic Support, Student Support, and Emergency Information

The following section summarizes current GW syllabus requirements. For the complete and most
current University Syllabus Appendix, see bulletin.gwu.edu/university-syllabus-policies/.

Academic Integrity Code

Academic integrity is an essential part of the educational process. Students are expected to submit honest
work, cite sources appropriately, avoid unauthorized collaboration, and follow the GW Code of Academic
Integrity. Students should ask the professor for clarification whenever they are unsure whether a resource or
practice is permitted. Violations may result in sanctions under University policy. GW Code of Academic

Integrity

University Policy on Observance of Religious Holidays

Students must notify faculty during the first week of the semester, or as early as possible but no later than
three weeks before an anticipated absence, of their intention to be absent for religious observance. If an
observance falls within the first three weeks of class, students should notify the professor during the first
week. Appropriate arrangements will be made consistent with University policy.

GW religious-observance policies | 2026—2027 Religious Observance Calendar

Use of Electronic Course Materials and Class Recordings

Electronic course materials and recorded class sessions are for students' private, personal use in connection
with this course. They may not be shared or used for non-course purposes without the professor's express
permission. Students who need assistance accessing electronic course materials should contact Disability
Support Services.

Academic Commons

Academic Commons is GW's central location for academic support resources, including peer tutoring, study-
skills resources, research help, and connections to other campus support. academiccommons.gwu.edu

GW Writing Center

The GW Writing Center supports writers at all stages of the writing process through collaborative
consultations with peer mentors. Appointments can be booked online. writingcenter.gwu.edu

Disability Support Services (DSS)

Students who may need an accommodation based on the potential impact of a disability should contact
Disability Support Services to establish eligibility and coordinate reasonable accommodations. DSS: 202-994-
8250. disabilitysupport.gwu.edu

Student Health Center

The Student Health Center provides medical, counseling/psychological, and psychiatric services to GW
students. Student Health Center: 202-994-5300 (24/7). healthcenter.gwu.edu

GW Campus Emergency Information
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For an on-campus emergency, contact GW Emergency Services at 202-994-6111; off campus, call 911.
Students should follow University emergency instructions and maintain current contact information for GW

Alert.
Emergency procedures | GW Alert

Syllabus changes: The professor may make reasonable adjustments to the schedule, assignments, or
course procedures as needed. Material changes will be communicated in class and posted on Blackboard.
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