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Werewolves & Addicts:
An Exploration of Math
Modeling and Stigma

Anne M. Ho & W. Christopher Strickland
The University of Tennessee
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Presenter
Presentation Notes
Tomorrow night is the full moon.  Due to a recent werewolf sighting, your village has been in a frenzy, and so the mayor has proposed casting out the werewolf.  (Insert name of organizer) has been accused of being the werewolf  and will be cast out at dawn, but all of you are friends with (this person) and don’t want them to leave.  The only way to save them is to come up with another candidate.
Complications: Some of you are villagers, but some of you are the werewolves, and no one wants to be cast out of their homes.  Furthermore, there is an apothecary who would prefer to treat werewolves with a Wolfsbane potion, which will treat the symptoms of lycanthropy.


My JMM slides can be found at this link--please read
the speaker notes as they are essential to the

Ove Niew facilitation of the game (and including the warnings like,

"Make sure you debrief!").

= Modification of  One Night Ulfimate Werewolf
(Bezier Games)

= Explore:
o Math modeling through a game
o Math can be messy
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Presenter
Presentation Notes
This is a modification of One Night Ultimate Werewolf.  Each player is assigned a role of a Werewolf, Villager, or Apothecary.  There is a night phase and a day phase.  At the end, players will vote on who gets cast out of the village instead of (name of organizer).

https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdocs.google.com%2Fpresentation%2Fd%2F1G-2pIhCnn8G2c-mda1EGo3CXM3Ja77prsFm3hNPRgWc%2Fedit%3Fusp%3Dsharing&data=01%7C01%7Ckeppelma%40unr.edu%7Ceca080b7a7bd4b74ebb108d79b83f3d5%7C523b4bfc0ebd4c03b2b96f6a17fd31d8%7C1&sdata=CRRnGXHYNv1Z1p25OFEjnuyunl%2BF4tx0D8C28ycnirA%3D&reserved=0

Version 1.0

= Run at NC Network of MTCs summer workshop
= Later run by a participant and faculty member at a
small liberal arts school

Teachers’
Circle |




Roles

Werewolf Villager Apothecary



Presenter
Presentation Notes
Everyone has a role card. You are either a werewolf, a villager, or an apothecary, with some variations on individual goals.

Everyone also gets a voting card and pen.


Gameplay

1. Night: Everyone goes to sleep, and some
characters will get information.

1. Day: Everyone wakes up. Players discuss,
persuade, or lie to achieve their goals.

1. Vote:
a. Privately write the name of the person you
want to cast out.
b. The Apothecary may choose to treat someone
instead. If so, write “treat (name).”
c. Simultaneous revealing ofcards


Presenter
Presentation Notes
Night phase: everyone “goes to sleep” by putting your heads down and closing your eyes.  The werewolves will be asked by the announcer to “wake up” and make eye contact so they know who the other werewolves are (if any).  Then, the werewolves will go back to sleep.  At night, players who are not active during a phase should keep their eyes closed, heads down, and they may not move, point, or try to communicate with the active player.  If there is a seer, they will wake up next to EITHER look at two cards in the middle OR look at one other player’s card.  The seer goes back to sleep. 

Day phase: Players discuss, persuade, or maybe lie to achieve their goals.

Voting phase: Everyone privately writes down who they want to vote to cast out by writing the individual’s name.  The Apothecary MAY choose to “treat” an individual with a Wolfsbane Potion instead of casting someone out (note: that is a choice). If the Apothecary chooses to treat someone, they should write “treat (name)” on their voting card.  The announcer will ask everyone to show their voting cards at once.

A Werewolf is cast out.
A Villager is cast out.
The Apothecary is cast out.
A Werewolf is correctly identified by the Apothecary AND no werewolves are cast out.
No one is cast out (but the organizer is).



Juggling Priorities

= 3 cards aren’t in play, so you can’t be certain if
there is a Werewolf or an Apothecary at all.

= There are variations in the villagers.

= Players have good reasons to lie!




Goals

Based on your role card, take a moment to
think about what your strategies might be.

Guiding questions:

[1 Whatisa good reason to liec about your role?
0 How might you get other players to vote for a
specific person?
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Presentation Notes
Think-Pair-Share
A Werewolf might pretend to be a Villager to avoid getting cast out.
A Villager might pretend to be the Apothecary to get the Werewolves to reveal themselves.
An Apothecary might lie about being a Werewolf to save the actual werewolves.
When sharing, ask for audience to raise their hands if they are a werewolf, a villager, a seer, an accuser, and an apothecary.


Math Modeling (GAIMME)

IDENTIFY AND
SPECIFY THE
PROBLEM TO BE
SOLVED

IMPLEMENT THE MODEL
AND REPORT THE
RESULTS

MAKE ASSUMPTIONS
AND DEFINE
ESSENTIAL
VARIABLES

DO THE MATH: GET
A SOLUTION

ITERATEAS NEEDED TO
REFINE AND
EXTEND THE MODEL

ANALYZE AND
ASSESS THE MODEL AND
THE SOLUTIONS



Presenter
Presentation Notes
Connect to MTC problem-solving strategies, like “start small” (in assumptions, simplifications, and numbers of people).

Our session is also very open-ended, challenging, includes play/exploration time.



GAIMME

Guidelines for

Assessment and .
|nstruction in

Mathematical Modeling !

Education (GAIMME)
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Presenter
Presentation Notes
From rubric: “Did they start with a big, messy, real world problem?”

Note: we have already collectively been doing parts of the math model, but what we didn’t do was start with a real-world problem that we’re interested in, so we did this a bit out of order, but let’s see how the werewolf/villager situations plays in as an analogy to something in our lives. 

WARNING: Explicitly say that this is an issue that has touched some of us very personally [this is a trigger for some people who have experienced loss due to the opioid epidemic, so be sensitive].  The werewolves have been stigmatized.  They aren’t really monsters, they don’t mean any harm.  Sometimes, they’re out of control and cause unintentional harm (e.g. full moon), but they really are trying to live in the village as well.  Point out parallel for werewolves and addicts (or any stigmatized group).

https://www.siam.org/Publications/Reports/Detail/Guidelines-for-Assessment-and-Instruction-in-Mathematical-Modeling-Education

Modification: Opioid Epidemic

www.cdc.gov

130

AMERICANS

die every day from
an opioid overdose

(including Rx
and illicit opioids).
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Deaths per 100,000 population
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3 Waves of the Rise in Opioid Overdose Deaths

Other Synthetic Opioids
e.g., Tramadol and Fentanyl,
prescribed or illictly manufactured

Commonly Prescribed Opioids
Natural & Semi-Synthetic Opioids
and Methadone

Heroin
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Wave 1: Rise in Wave 3: Rise in
Synthetic Opioid

Overdose Deaths

Wave 2: Rise in Heroin
Overdose Deaths

Prescription Opioid
Overdose Deaths

SOURCE: Mational Vital Statistics System Mortality File.

See https://www.cdc.gov/drugoverdose/epidemic/index.html
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Presentation Notes
Give some stats from CDC

https://www.cdc.gov/drugoverdose/epidemic/index.html

Modification: Opioid Epidemic

Arelated model (Battista,Pearcy, Strickland 2019)
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See Battista, N. A., Pearcy, L. B., & Strickland, W. C. (2019). Modeling the prescription
opioid epidemic.  Bulletin of mathematical biology , 1-32.


Presenter
Presentation Notes
This is an example of a compartmental model about the populations.

S - susceptible
P - prescribed users
A - addicted
R - rehabilitation/treatment

Questions/goals: Explore dynamics that make this different from traditional illicit drug epidemics.  Is addition-free goal realistic? If not, how can further escalation be prevented?

For us, we’re looking at another model regarding the stigma associated to the opioid epidemic.



Modification: Opioid Epidemic

Math modeling is always a tradeoff based on the
question you want to answer and your goals!

Realism

Precision Generality

Modified from Professor L. Gross’ (University of Tennessee) lecture slides.


Presenter
Presentation Notes
There is always a tradeoff in a math model.
Realism: accurate, real-world depiction of behavior
Precision: could be solved to have exact solutions or can be matched well with data
Generality: provides understanding in a general setting, makes sense with the theory of the system



A Different Exploration & Model

Werewolf Apothecary Villager

— Addict — Healthcare ... You're still a
Professional Villager.
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Presentation Notes
Note: Seer is now a “Researcher.”

Warning: Explicitly say we did not make a game to trivialize the situation, but because it can often be easier to start a conversation about a difficult topic with something fictional (e.g. werewolves), this gives us a way to talk about our bigger real-world problem.  This time, rather than ‘playing a game,’ think about going through the rounds and ‘exploring the model.’

Future versions are intended for nursing students.


Stigma

I
Werewolves Addicts Goffman (1975) Smith (2012)
Werewolf Addict Owns Stigm atized
Villager Villager Norm als Stigm atizer
Supporter
Apothecary Health.care Wise (Passive and

Professional :
Active)

See Smith, R. A. (2012). Segmenting an audience into the own, the wise, and normals:
A latent class analysis of stigma  -related categories. Communication Research
Reports ,29(4),257-265.



Presenter
Presentation Notes
The analogy also relates to sociology research (by Goffman) and current research on stigma (Smith). 

Note: not all of these are mutually exclusive, but we have to start somewhere, so we have treated them as such (e.g. self-stigmatization).  Some participants will say things like, “everyone is actually a villager” to support this idea.


Debrief

What happened?
How do you feel
about it?

Compare and
contrast the
Werewolf and
Addict scenarios.
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Presenter
Presentation Notes
Warning: debriefing is very important!  Make sure you do this!


Modifications

How would you change the game/model to explore
the dynamics of stigma?

ldeas:

1. Change the priorities (e.g. Alternate Apothecary or
Healthcare Professional)

2. Change the ratios (e.g. more stigmatizing Villagers
or fewer)

17



Initial Feedback

=  Some participants have a personal connection to
the opioid epidemic and found the second version
difficult. Talking about werewolves is an easier
way to discuss the problem.

= Participants were highly engaged and wanted to
think about different ways for the various
characters to win.

=  Some participants started writing down data from
different rounds.

= |t's easy to add in more variations but difficult to
simplify the game.

Goal for a future version: bring this to nursing
students to explore the impact of stigma.
18



Share your ideas,

ReﬂeCti()n thoughts,

reactions, and
suggestions.



" Mathematics Is for human
flourishing.”
-Dr. Francis Su (former MAA President)

https://mathyawp.wordpress.com/2017/01/08/mathematics -for -human -flourishing/



Presenter
Presentation Notes
Ask the participants the question about what we do math for?  Sometimes we can’t bring all of what we did (big picture ideas and goals) to our classrooms, but one way to think about math is that it is to solve human problems.  The numbers, equations, and models are very useful tools, but it’s important to humanize math along with these very logical, rational things (e.g. Strickland and collaborator wanted to make sure that they kept the human aspect in mind--they went to a Narcotics Anonymous meeting to politely listen and to learn to addicts talk about their experiences).

Su emphasizes: play, beauty, truth, justice, love.

Check out his book too!

https://mathyawp.wordpress.com/2017/01/08/mathematics-for-human-flourishing/

Questions and suggestions? Email me!

Dr. Anne M. Ho: aho5@utk.edu

Special thanks to:
e My collaborator, Dr. W. Christopher Strickland, and his work on the opioid
epidemic
e Bezier Games for inspiring us with One Night Ultimate Werewolf

e The Fefferman Lab for playtesting &insightfulcomments
e NC Network of MTCs for the first round of “Werewolves and Addicts.”

Template from SlidesCarnival. Stock photos from Unsplash and Pixabay.


Presenter
Presentation Notes
Note: please email Anne (aho5@utk.edu) for the most current version of the cards!  This is an ongoing, growing model.

mailto:aho5@utk.edu
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