
MATHEMATICAL MODELING - SUMMER 2019

No Textbook Purchase Required.

Online Texts
Your textbook and class notes will be distributed in Slack and Canvas.

Course Description and Prerequisites
From the catalog:  Introduction to the process of mathematical modeling using a wide selection of 
mathematical tools, with an emphasis on development, verification and interpretation of models and 
communication of results.

We will use spreadsheets (Excel, Google Sheets, etc.), Geogebra, and Wolfram Alpha as part of the 
class. One of our goals is for you to gain experience with software that we can guarantee will be 
available to you class, which will preclude us using Mathematica or Matlab; however if you are 
interested in using these tools please bring that up with me.

Learning Objectives/Outcomes for the Course
1. Evaluate real world data and model it with an appropriate mathematical expression using a variety 

of tools. 
2. Evaluate a situation and develop an appropriate mathematical model of it.
3. Use mathematical models to derive conclusions and predictions that are supported by data.
4. Estimate and discuss the assumptions, errors, and deficiencies of a given model.
5. Present the results of your model and conclusions both in quantitative, qualitative, and graphical 

formats.
6. Analyze a given model, and critique the model and its conclusions for a particular set of data or 

situation.

 

MATH 537-700 - Mathematical Modeling
(3 credits)

Class Meetings:
Monday, Tuesday, Wednesday, and Thursday
9:00am - 11:45am (Mountain Time)
Online Zoom (through Canvas)

Student Hours:
Daily, time TBD
Will be held in Zoom (see Canvas and Slack for 
the link).

Virgil U. Pierce
Email: virgil.pierce@unco.edu
Cell:    956-249-0566
 
Office:   
      Ross Hall 2239

You should join my slack workspace using this 
link.

The Slack channel for our class is #math-model.
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Slack/Canvas/Email/Zoom

We will be using a number of tools to communicate in this class, for better or for worse there is no 
one tool that does everything we need. The four primary forms of communication will be Slack, 
Canvas, Email, and Zoom.

1. Zoom: We will be using Zoom for most of our regularly scheduled classes and student hours. You 
will find the link to that days class and student hour in Canvas and on our Slack channel. 
 
Zoom also allows me to set up individual rooms for the group collaborations we will be doing as 
part of class. 
 
Zoom is not FERPA compliant (I will be recording some of our class meetings or student hours for 
instance), so discussions of your grades and other sensitive topics should happen in Canvas or 
Email. 

2. Canvas/Email: Canvas is the Learning Management System (LMS) used by UNC. It is secure 
and FERPA complaint. I will be using it to post information for you individually about your grades, 
and also for posting any copy-protected items that I want to share with the class. If you need to 
discuss a grading issues or other sensitive topic with me, I would ask that you use my email 
address: virgil.pierce@unco.edu.  

3. Slack: Slack is a collaboration tool (used extensively by technology companies - Airbnb for 
example) to manage collaboration between teams. It is a more informal communication system 
than email; and allows for sharing files, photos, and videos.  
 
Slack is not FERPA compliant, so discussions of your grades and other sensitive topics should 
happen in Canvas or Email. 
 
You can join my Slack workspace with this link. Please register using your name so that I can 
connect what you share with you as a student in my class. If you have concerns about 
communications you have received through this platform or about sharing your real name with the 
class, please let me know by email so we can make an arrangement. 
 
The Slack channel for our class is #math-model and we will add other channels as class goes on. 
You can configure your own notifications in the ways that seem the most useful to you. 
 
Why am I using Slack: I receive something like 70 - 100 email messages per day. Slack lets me 
keep the non-sensitive communications for my class in one place in a way that lets everyone see 
the question and then my response. It also lets everyone else respond.  
 
Ways we will use Slack:

- Rather than using the chat feature in Zoom; I will ask that you put questions/comments/files 
in the Slack channel #math-model during our meeting, which I will be monitoring, this will 
keep a record of your questions. This will allow me and you to respond to questions after 
class is over or to continue our conversations beyond class. 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- At any time you can post questions to the #math-model channel. I will be checking this 
regularly all summer. 

- I will create channels for the group projects you will be working on during class for you to 
use to collaborate with your group and me.

Course Outline

You can find the course outline here. This document will be updated as our class progresses. Note 
that July 25 is a student guided class; and July 4 and August 1 there is no class. This document is 
also available in our Slack channel (along with the course syllabus).

The course will be a series of six activities around particular data sets or situations that you will 
develop a model for individually and as small groups. Each activity will potentially meet each of the 
six learning objectives, specifically you will always be asked to:

A. Develop a model for the data or situation (objectives 1 or 2); 
B. Use your model to derive conclusions or predictions that are supported by the data or logic of the 

situation (objective 3); 
C. Estimate and discuss the errors and deficiencies of the developed model (objective 4); and
D. Present the results of your model and conclusions, including appropriate graphs (objective 5).

You will also need to provide your peers with feedback on their models and conclusions (objective 6).

The process of modeling involves making assumptions about the data or situation and compromises 
about the conclusions available. As such, it is likely that different people will have different 
approaches, and that different groups will have different techniques and even conclusions. This is a 
(mathematics) course for which there will often be many answers to a given question, and truthfully 
much of what we are trying to learn is what are the questions to ask. One of my meta-goals for the 
class is for you to be more comfortable at the end with open ended mathematics problems.

Connection with High School Mathematics  

The first few modeling problems will be appropriate for use in a high school mathematics courses, 
and the others will have aspects that are appropriate for use. A reasonable question at any point is 
“where/how would we use this with students in an Algebra/Statistics/Trigonometry/Calculus?”

Connections with Industrial Mathematics  

The last few activities we do will be examples of modeling problems that are similar to questions 
posed in industry and for which there are mathematicians being paid. I hope you will finish the class 
with an understanding and appreciation of what mathematicians do (and are paid well to do) for 
companies like Boeing, Kaiser Permanente, and Microsoft, as well as what mathematicians do for 
governments.
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Grading Policies

Grades in the course will be based on group and individual submissions for the activities in class, a 
self reflection of your contributions to the group’s submission, evaluations of the other group’s 
submissions, and a “final exam.” The final exam will consist of an individual modeling activity by you 
(you will have a choice from a selection of problems allowing you to showcase your strengths).

• Models: 6 x 100 = 600 points
• Self Reflection: 4 x 50 = 200 points
• Peer Evaluation: 6 x 50 = 300 points
• Final Exam: 200 points

For a total of 1300 points.  Grades will be based on a percentage of this total achieved. The 
distribution will be no tougher than: A 90 - 100%, B 80-89%; C 70-79%; D 60-69%; F 60 - 1%.

UNCO Policy Statements
 
Disability Support Services
It is the policy and practice of the University of Northern Colorado to create inclusive learning 
environments. If there are aspects of the instruction or design of this course that present barriers to 
your inclusion or to an accurate assessment of your achievement such as time-limited exams, 
inaccessible web content, or use of videos without caption, please communicate this with your 
professor and contact Disability Support Services (DSS) at (970) 351-2289, Michener Library L-80 to 
request accommodations. Students can learn more about the accommodation process at http://
www.unco.edu/disability-support-services/accommodations/
Honor Code

All members of the University of Northern Colorado community are entrusted with the responsibility to 
uphold and promote five fundamental values: Honesty, Trust, Respect, Fairness, and Responsibility. 
These core elements foster an atmosphere, inside and outside of the classroom, which serves as a 
foundation and guides the UNC community's academic, professional, and personal growth. 
Endorsement of these core elements by students, faculty, staff, administration, and trustees 
strengthens the integrity and value of our academic climate.
UNC’s Policies

UNC's policies and recommendations for academic misconduct will be followed. For additional 
information, please see the Student Code of Conduct at the Dean of Student’s website http://
www.unco.edu/dos/Conduct/codeofconduct.html. In the case of academic appeals, university 
procedures will be followed. For information on academic appeals, see http://www.unco.edu/regrec/
Current%20Students/AcademicAppeals.html.
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