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Mathematical Modeling Goes to College:  
An Approach Inspired by the #MTBoS 

Dev Sinha
Department of Mathematics

About me

Calling #1: I’m an active, leading 
mathematical researcher, in topology.
Topologists study shapes and their interplay 
through continuous functions.
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About me

Calling #2: I’m devoted to the authentic 
practice of mathematics, by all.

https://blogs.uoregon.edu/practiceofmathematics/

About me

On my own campus, that has meant creating or 
revising
•  “bridge” course to proof-based mathematics
•  pre-service elementary math
•  entry-level mathematical modeling.

See my MIT Electronic Mathematics Education 
Seminar.
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About me

And I happily partner with anyone who has a 
similar vision, working at any level.

Think globally…

In 2012, the US President’s Council of 
Advisors on Science and Technology, citing 
the negative impact of poor mathematics 
achievement on the STEM pipeline, made a 
host of recommendations, including having 
science professors teach math.
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Think globally…

The CBMS (=AMS + NCTM + MAA +…) 
strongly recommends active learning at all 
levels.

The MAA promotes a Common Vision for 
both curricular and instructional reform at 
the college level.

Think globally…

The #MTBoS – aka math teacher twitter – 
popularizes student engagement through 
application.
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Think globally…

Mathematical modeling is an ubiquitous 
mathematical practice, especially in physical 
and social science departments on college 
campuses, but it is hardly if at all 
represented in the curriculum.

Think globally…

Many states (TN, TX, OH, NH…) revising 
remedial – that is, non-credit-bearing – 
tracks.  Cal State system eliminating them 
on a short timeline!



5/3/18	

6	

Act locally…

Students at the University of Oregon, and 
disproportionately those from 
underrepresented groups, too often find 
mathematics to be a barrier rather than an 
enabler.

Act locally…

Creation of a replacement for traditional 
non-credit-bearing math courses, in the 
college algebra (including STEM) track, 
grounded in mathematical modeling 
practices rather than skill remediation.
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Outcome for this session

Understand the choices – curricular and 
instructional – for this new mathematical 
modeling course  and reasoning for those 
choices.

Structure of this session

1.  Introduction
2.  Activity Cycles
3.  Discussion of Course Outcomes
4.  Report of Results
5.  Comparison/ Connection with Other 

Approaches
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Activity Cycles

1.  Task presented, including setting and 
curricular context.

2.  Look closely at/ do activity.
3.  Discuss design choices and their purposes 

with neighbors.  Purpose includes key 
content, student practices and other 
outcomes.

4.  Whole-group discussion of choices and 
purposes.

Activity – Speeding Tickets

Relatively early in course.

In-class worksheet, cycles where students 
work in groups, followed by whole-class 
discussion, along with a homework follow-
up.
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Activity – Speeding Tickets

Activity – Speeding Tickets
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Speeding Tickets –  
Choices and Purposes

Activity – Modeling Sales

Two-part “Quiz” format – individual work, with a “re-
do” after prompting.

Administered after plenty of linear modeling 
experience, with mid-term on horizon.

Whole-class discussion follows.

15 minutes total.
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Activity – Modeling Sales

Modeling Sales –  
Choices and Purposes

•  List here
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Activity – Physiology Paper

After students have been using technology 
to fit data.

All in-class, cycles of group work followed by 
whole-class discussion. 

Activity – Physiology Paper
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Activity – Physiology Paper

Activity – Physiology Paper
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Activity – Physiology Paper

Physiology Paper –  
Choices and Purposes

•  List here
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Activity – Population Growth

Final exam review problem.

Students have done similar work in both 
worksheet and project settings.

Activity – Population Growth
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Population Growth –  
Choices and Purposes

•  List here

Activity – Barbie Bungee Goes to 
College

Culminating activity, bringing in units, 
multivariable functions, and error analysis.

Scientific reports, written in standard format, 
in addition to trial (of course).
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Activity – Barbie Bungee Goes to 
College

Multivariable Bungee –  
Choices and Purposes

•  List here
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Outcomes

•  List here

Target Outcomes

•  Changes in student perceptions of the 
nature of mathematics (a relevant practice 
to better understand the world, to be 
integrated with language and “common 
sense” etc)

•  Changes in student perceptions of math 
learning and themselves as math 
learners.
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Target Outcomes

•  Understand how functions relate quantities, 
including “measurement functions.”

•  Understand function notation.
•  Build mathematical models and calculate 

residuals, including with technology.
•  Use successive value analysis to recognize 

linear and exponential models

A Function Definition

A function is a way someone, possibly with the aid of 
technology, takes a collection of numbers and produce a 
number.

In a measurement function, the input and output 
numbers are obtained by measurement.

A simple functional model is an approximate equality 
between a measurement function and a mathematical 
function, with level of approximation specified.
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Plans

Three trials so far, run by two instructors, producing 
activities, notes, and instructional experience.  
Fourth trial by third instructor in progress.  Trending 
“more basic.”

Campus curriculum committee approval.
Plan to eliminate non-credit-bearing mathematics 
courses and replace in Fall 2018, with ten or so 
instructors and hundreds of students.

Results

Preliminary data is promising (3 trials, 72 
students total).
Over 80% success rate (A/B/C/P) (vs. 
historical 65% for remedial math.
In first two trials, for students who took 
college algebra next term, a 75% success 
rate (in line with average).
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Results – first cohort in Chem/
Math track

Compare contrast with other 
approaches for this population.

Historically, we were not “Do(ing) no harm”!

•  Skill-based models (old and new – eg. 
emporium)

•  “Stretch” college algebra
•  Multiple pathways
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A purely intellectual point

Mathematical modeling is a fundamental 
intellectual practice which has been severely 
underrepresented in college curricula.  

We should remedy that, with modeling 
opportunities at all levels.

Thank you


