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Lesson  Mathematical Modeling to Investigate Racial Profiling 

 
Desmos Activity Created here: 
https://teacher.desmos.com/activitybuilder/custom/5fc800bee71735263a
d06715  
 

Grade Level 6 - 12 

Objective I can create a simulation that models a real world event 
I can use data from a simulation to gain an understanding of the real 
world.  

Opening/Initiation Desmos Activity Created here: 
https://teacher.desmos.com/activitybuilder/custom/5fc800bee71735263a
d06715  
 
1.​ Below is table that is taken from the Connecticut Racial Profiling 

Report.  EDP means “Estimated Driving Population” or the percent 
of people that drive through the given town that are considered 
“minority.” 

 
 

What do you notice about this data? What do you wonder about 
this data? 

Activity Teachers says: 
To investigate situations in the real world, we sometimes create a 
mathematical model.  A mathematical model is a simplified version 
of the real world that allows us to understand the real world a little 
better.    
 
Over time we can change this model so that it gets closer and closer 
to the real world.  
 

https://teacher.desmos.com/activitybuilder/custom/5fc800bee71735263ad06715
https://teacher.desmos.com/activitybuilder/custom/5fc800bee71735263ad06715
https://teacher.desmos.com/activitybuilder/custom/5fc800bee71735263ad06715
https://teacher.desmos.com/activitybuilder/custom/5fc800bee71735263ad06715
http://www.ctrp3.org/wp-content/uploads/2020/05/2018-Connecticut-Racial-Profiling-Report.pdf
http://www.ctrp3.org/wp-content/uploads/2020/05/2018-Connecticut-Racial-Profiling-Report.pdf


Today we are going to create a mathematical model that represents a 
police officer pulling over a car randomly to try and gain an 
understanding of a police officer conducting a traffic stop.  
 
Our essential question is “Do police officers disproportionately pull 
over Black, Hispanic, or minority drivers?” 
 
A traffic stop is being pulled over for running a red light, having a 
taillight out, speeding, among other infractions.   
 
The cop does not HAVE to pull the driver over.  This is different than if a 
car has an accident and the police officer must stop to help those 
involved.   
 
2.​ We are going to create a simulation of the traffic stops being done by 

a town of your choice. We will be using a spinner: Interactivate: 
Adjustable Spinner  

 
(If blocked you can use this spinner but it does not let you set spins to 
over 1000 https://www.nctm.org/adjustablespinner/)  

 
Below is a spinner that has been set up for Ansonia:  

 

 
●​ What does pink represent on the spinner? 
●​ What does the number of spins represent? 
●​ If I spin the spinner and it lands on blue, what does that 

mean in terms of our simulation? 
 

http://www.shodor.org/interactivate/activities/AdjustableSpinner/
http://www.shodor.org/interactivate/activities/AdjustableSpinner/
https://www.nctm.org/adjustablespinner/


 
3.​ When I did all 1,033 spins, this is the data I got back: 

 
In our simulation, blue represents a minority stop.  Our simulation 
stopped 28.46% minority drivers.  We set the spinner to represent 25.1% 
EDP.  Does this mean the spinner is biased?  Why or why not? 
 
Highlight student answers that help demonstrate sample variation.  
 
To summarize you could say:  
Sample Variation is an important concept when thinking about this data.  
The data that is in the table is just one way that 1,033 cars could be pulled 
over.  If you did the simulation again, you may have found a different 
percent of minority drivers “being pulled over.”  If cars are being stopped 
at random, there is going to be variation.  
 
 
4.​ How much variation would you consider to be “too much?”  0%, 5%, 

10%?  What percent away from the action population would cause 
you to think that the police could be racially profiling during their 
traffic stops.  Explain your thinking.  

 
 
Go over the different types of data that the students can choose from. 
 
Say: 
5.​ There are several data sets that you can use to investigate racial 

profiling.  Each one is linked below and they are very similar to the 
one we just used: 

 
PDF FILES 

●​ Ratio of Minority EDP to Minority Stops  
●​ Ratio of Black EDP to Black Stops 
●​ Ratio of Hispanic EDP to Hispanic Stops 
●​ Ratio of Minority Residents to Minority Resident Stops 

(only people that live in that town are included in the data) 
●​ Ratio of Black Residents to Black  Resident Stops 
●​ Ratio of Hispanic Residents to Hispanic Resident Stops 

https://drive.google.com/file/d/1BCcAkcH1wnlr41bJnwoSoPieD76xEC-w/view?usp=sharing
https://drive.google.com/file/d/1BIWd0lNOwWemcH99hSOQQanuC6jd3SXI/view?usp=sharing
https://drive.google.com/file/d/1BPLEeJSVEZDH9QIzCsMsszENF3ojocVq/view?usp=sharing
https://drive.google.com/file/d/1BXndArQziEfbiOloZtD41JNealWI5Sdg/view?usp=sharing
https://drive.google.com/file/d/1B_QroyPwNxbPW9nAmLunCk-tEDxKuodG/view?usp=sharing
https://drive.google.com/file/d/1BcqXldPRJZMfvcXNC49oa9spx569JLaS/view?usp=sharing


Google Sheet File: 
Appendix E (2018)  

●​ (Minority/Black/Hispanic stops vs residents) 
●​ (Minority/Black/Hispanic stops vs EDP) 
●​ (Minority/Black/Hispanic stops vs resident stops) 

With a group, decided on a town, a data set, and the simulation 
settings to create a spinner simulation record your findings on a data 
sheet.   

 
TEACHER NEEDS TO CHOOSE 
 

You can either have the students answer all the questions in the 
desmos slide deck 
 
Or 
 
Students make a copy of the data sheet and put all the answers there.  
 
You can also show students as sample of how you filled out the sheet 
using  Investigating Racial Profiling Data Sheet (Teacher Sample) 
  
(Delete slides 12-21 and have students answer questions on the 
worksheet, I would still have students summarize using slides 22 and 
23) 
 

Show the following sample so student can understand how to fill it out. 
Use the example from above to demonstrate how they can fill it out: 
 Investigating Racial Profiling Data Sheet (Teacher Sample)  
 
 

Questions for 
Discussion 

See above 

Strategy to 
Engage All 
Learners 

Use desmos to post student ideas and thinking  
 
Provide time for students to share their thinking with each other in small 
groups or in the larger group.  Review plan from above for our 
considerations.  

Closing As a closure, have students share out what they have found.  Discuss 
what transformational resistance might look like now that they have this 
data.  
 

Additional 
Resources 

Connecticut Racial Profiling Report. 
 

https://docs.google.com/spreadsheets/d/1uL8K4Ge7U1nlCOTpaf4MlpGx7hysNQPPPbLHnSr8cAk/copy
https://docs.google.com/document/d/1HsMMPaAsq7Dx9n2rxr8a6ItCTO2Kvj1awIeWxcOGG0s/copy
https://docs.google.com/document/d/1k98feBBZE6_H9ZZPVziQZ_oStJuCZGFCBD81CYHokH0/edit#
https://docs.google.com/document/d/1k98feBBZE6_H9ZZPVziQZ_oStJuCZGFCBD81CYHokH0/edit#
http://www.ctrp3.org/wp-content/uploads/2020/05/2018-Connecticut-Racial-Profiling-Report.pdf


The data that was shared can also be downloaded in Google Sheets: 
 
Appendix E (2018)  

-​ (Minority/Black/Hispanic stops vs residents) 
-​ (Minority/Black/Hispanic stops vs EDP) 
-​ (Minority/Black/Hispanic stops vs resident stops) 

 
Other data from report: 
Appendix B (2018) 
Appendix C (2018) 
Appendix D (2018) 
Appendix F (2018)  
Appendix G (2018)  
 

 

https://docs.google.com/spreadsheets/d/1uL8K4Ge7U1nlCOTpaf4MlpGx7hysNQPPPbLHnSr8cAk/copy
https://docs.google.com/spreadsheets/d/1AMdUeOYa5QeAzdMiSkgI2ISePW8tgoObFTFppCNLFP4/copy
https://docs.google.com/spreadsheets/d/1ib5jXWHfMbhitrRVbj5KmiTWIy8PzUGpqkgAxMhJxTA/copy
https://docs.google.com/spreadsheets/d/1KS8LrnpxgoeADUMbcJgnF_9gt24qXR7oC3-cYy46yq4/copy
https://docs.google.com/spreadsheets/d/1r7z-nA9FVTUsf24k1O3SoHmmw8nn2vhB8fh4bxJIPSk/copy
https://docs.google.com/spreadsheets/d/1KmkD8X9R6H_DRFdzMTlDAsseOaLryx9W5d0JELKT_3A/copy
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