Math 331 — Introduction to Mathematical Modeling — Fall 2023
MoNDAY & WEDNESDAY 11AM—-11:50AM — NESB 302
FripAY 11-11:50AM — MILITARY SCIENCES 105

Instructor: Dr. Liz Arnold
Email: 1liz.arnold@colostate.edu
Office: Weber 207
Office Phone: 970-491-1865
Office Hours: TBD

COURSE MATERIALS:

e Selected Readings & Class Activities: There is no required textbook for this course.
All reading assignments and class activities for this course will be posted in Canvas and
handed out in class, as needed.

e Technology: Graphing calculator; Computer access to Netlogo, web applets, excel or R,
and GeoGebra

— While Netlogo is installed on the classroom computers in NESB 302, I recommend
that you install it on a computer at home (e.g., laptop or desktop). Visit https:
//ccl.northwestern.edu/netlogo/|to freely download Netlogo.

COURSE DESCRIPTION AND OBJECTIVES:

The purpose of this course is to engage you in the mathematical practice of modeling. Topics will
include problem formulation, theoretical and empirical modeling, variable selection, derivation
and simulation of solutions, and model testing including prediction. At the end of this course,
successful students will be able to:

e Demonstrate an understanding of the modeling process;

e Describe the four big ideas of mathematical modeling;

e Use mathematics and/or statistics to understand and make decisions about the world via
mathematical models;

e Use current and emerging technologies to develop, apply, and validate mathematical mod-
els;

e Describe the integration of access, equity, and empowerment in mathematical modeling;
and

e Effectively communicate mathematical models and their solutions.

Prerequisite: MATH 161 or concurrent registration; MATH 229 or concurrent registration or
DSCI 369 or concurrent registration or MATH 369 or concurrent registration.

COURSE COMPONENTS AND GRADING:

I expect you to attend class, come prepared, actively participate in class, and complete assign-
ments on time. If you are absent from class it is your responsibility to get notes and information
from other students.
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1. Assignments — 50%. Various assignments (such as problem sets, readings, laboratory
experiments, activities, projects, etc.) will be assigned regularly throughout the semester.
Active participation will be accounted for in these grades.

2. Midterm — 20%. A midterm is tentatively scheduled for the week of October 9.

3. Modeling Poster Project — 30%. The modeling poster project will consist of a written
report, presentations to the class, and a poster to be presented at the Department of
Mathematics’ 300/400-level Course Poster Session, tentatively scheduled for Thursday,
December 7 from 8-11am. This project can be completed individually or in small groups.
Additionally, the poster session on Thursday, 12/7 replaces our scheduled final exam for
this course (i.e., we will not be meeting during finals week). More details about this project
will be given in class.

Letter grades will be assigned according to the following scale:
A: 90-100% B: 80-89.9% C: 70-79.9% D: 60-69.9% F: Below 60%

Plus and minus grades within these ranges will be assigned at my discretion and assigned at the
end of the semester. Plus and minus decisions are typically based on attendance, class participa-
tion and the natural breaks in the class’s distribution of scores. Your course grade will be based
on your performance on the course components. If you are not performing at the level that you
want/need to perform, seek help early to improve your study strategies and understanding of
the course material. Note that I will not respond to email requests for extra credit, extra points,
or special treatment.

CANVAS:

I will be using Canvas (https://canvas.colostate.edu) to post announcements, grades, and
all course materials. 1 will regularly update the class schedule on Canvas to keep track of what
we have covered or will cover. You are expected to check Canvas on a daily basis.

LEARNING ENVIRONMENT:

I value diversity, social justice, inclusion and equity in this (and every) class. I hold the fun-
damental belief that everyone is fully capable of engaging in and mastering the course content.
There is more than one way to approach a problem, and our learning will be richer by remain-
ing open to different ideas, by rejecting stereotypes, and being aware of stereotypes in order to
minimize our biases. It is expected that everyone involved in this class, instructor and students
alike, will act in a manner conducive to providing a comfortable environment for learning, a place
where students feel free to ask and answer questions without fear of embarrassment or ridicule.
If you have any personal difficulties with the learning environment in this course, please email
me to discuss them. I look forward to getting to know you all, as individuals and as a learning
community!

CLASS EXPECTATIONS:
Class sessions will involve a variety of formats, including class activities, laboratory experiments,
discussion, and lecture. Learning mathematics means doing mathematics. In this course, we will
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jump right into doing mathematics by working on various aspects of mathematical modeling.
You will work individually, in pairs, in groups, and as a whole class, and you are expected to
actively participate in and outside of class. Your level of participation, including the questions
you ask and interactions with others in the class, will affect the quality and quantity of your
learning as well as the learning of others in the classroom. Sharing your solutions, undeveloped
ideas, and puzzlements with the class, as well as responding to classmates’ ideas, statements,
and questions are all critical to our work together.

For these reasons, I expect you to conduct yourself professionally in class. The norms for
classroom conduct are guided by the principle that you are in class to participate in a community
of mathematical learners, with the course content as our focus. You should evidence this by:

e Attending all class meetings (with the understanding that you are healthy);

e Arriving on time with the materials needed for class;

e Preparing for class by completing assignments in advance and on time and being ready to
discuss them;

e Actively engaging in all tasks and activities and working in a thoughtful manner;

e Listening carefully and respectfully to others; and

e Frequently contributing to small group and whole class discussions in a respectful way
by making comments that link to others’ ideas, sharing your own ideas, thoughts, and
puzzlements, and asking questions of the instructor and fellow students.

T1PS FOR SUCCESS:

e Actively participate in class! Your learning, and the course itself, will be shaped through
your participation which includes asking questions of me and of other people in the class
and sharing your ideas.

e Ask questions when you need help or clarification.

e Start working on assignments as they are assigned. Don’t wait until right before the due
date to start.

e Be prepared to think differently and to spend time outside of class working through chal-
lenging and exciting aspects of the course. Genuine problem solving and learning take
time.

e Come to my office hours (or make an appointment) to ask questions, to get help with
problems you are struggling with, to get feedback on your solutions and explanations, and
to get clarification on assignments. Sooner than later is always better and I'm happy to
help!

e Form study groups. Consistently thinking about and discussing the ideas we address in
class with your peers is paramount to your success.

e Start engaging from the beginning of the semester!

DISABILITY ACCOMMODATIONS:

If you need an accommodation based on the impact of a disability, you should contact the Stu-
dent Disability Center (TILT, Room 121, https://disabilitycenter.colostate.edu, 970-
491-6385) if you have not previously done so. The Disability Center will provide you with an
accommodation letter that will verify your need for services. Please bring me this letter as soon
as possible.
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AcADEMIC HONESTY & INTEGRITY:

Academic misconduct will not be tolerated in any form. Students are responsible for adhering
to the Academic Integrity Policy of the Colorado State University General Catalog and the Stu-
dent Conduct Code. See https://resolutioncenter.colostate.edu/wp-content/uploads/
sites/32/2018/08/Student-Conduct-Code-v2018.pdf| for more information. At a minimum,
violations will result in a grading penalty in this course and a report to the Office of Student
Resolution Center.

e Collaboration — You are expected to collaborate with your classmates, and all work turned
in on individual assignments must be your own. You must not copy solutions from others
or use solutions that are not your own (e.g., from ChatGPT, Chegg, etc.). If you are
unsure about the degree of collaboration that is acceptable, please ask me for clarification.

e Cheating — Cheating includes using unauthorized sources of information and providing
or receiving unauthorized assistance on any form of academic work or engaging in any
behavior specifically prohibited by the instructor.

e Plagiarism — Paraphrasing or quoting another’s work without citing the source is a form
of academic misconduct. Even inadvertent or unintentional misuse or appropriation of
another’s work (such as relying heavily on source material that is not expressly acknowl-
edged) is considered plagiarism. If you have any questions about using and citing sources,
you are expected to ask for clarification.

Above all, a college education is a huge individual accomplishment, and you should be proud
of this accomplishment, knowing that you approached this time in your life with honesty and
integrity.

DISRUPTIVE BEHAVIOR:

Disruptive conduct disrupts the process of teaching and learning, and such behavior will not be
tolerated in the classroom, online, or any other place of student learning. Disruptive behavior is
inappropriate student behavior that an instructor would view as interfering with the ability of
instructors to teach and students to learn. It may constitute a violation of law, a violation of the
student conduct code, a violation of a CSU policy or a violation of an instructor’s established
norms of conduct for a particular class.

ADDITIONAL POLICIES AND RESOURCES:
Visit https://col.st/2FA2g to access additional policies relevant to your courses and resources
to help you with various challenges you may encounter.

This syllabus is subject to change, and I reserve the right to make adjustments to the syllabus
as needed. Last updated on August 20, 2023.
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