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What are you 
hoping to get out 
of this session?
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University of Illinois Laboratory High 
School (Uni)
• 8th-12th grade students
• Selective Enrollment
• Public
• Math - Integrated 

curriculum
• This activity was 

completed in a Statistics 
course with 11th -12th  
graders
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Overview

Overview of the 
class activity

Experience the 
activity through the 
eyes of the student

Outreach 
component

Student Feedback Questions

University of Illinois 
Laboratory High School
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Assignment
• Create a unique and appealing carnival game that will make the 

owner of the game money
• Based on probability- not skill
• Working in pairs
• Lots of flexibility – differentiation
• Use of makerspace
• Community outreach
• Reflection 

University of Illinois 
Laboratory High School

6



GAISE II Framework
1. The importance of asking questions throughout the statistical problem-solving process (formulating a statistical 
investigative question, collecting or considering data, analyzing data, and interpreting results), and how this 
process remains at the forefront of statistical reasoning for all studies involving data 
 Specifically: Students must interpret expected value. Students also reflect on their experiences
3. The inclusion of multivariate thinking throughout all Pre-K–12 educational levels 
 Specifically: Students are required to have multiple outcomes for their game
4. The role of probabilistic thinking in quantifying randomness throughout all levels 
 Specifically: Students use empirical or theoretical probability. Students are encouraged to incorporate 
items like spinners, dice, cards, that they have been exposed to in the course
6.  The enhanced importance of clearly and accurately communicating statistical information 
 Specifically: Students must explain their game to a teacher, fellow students, and elementary students
7. The role of assessment at the school level, especially items that measure conceptual understanding and require 
statistical reasoning involving the statistical problem-solving process
 Specifically: Students will be assessed using a rubric

University of Illinois 
Laboratory High School
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https://www.amstat.org/docs/default-source/amstat-documents/gaiseiiprek-12_full.pdf
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Example
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For today, you 
can just 
estimate prize 
costs
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You try…
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• Dice, Cards, Coins, Spinners
• Class worktime
• Meetings with teacher

Developing Games

University of Illinois 
Laboratory High School
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Creating the Carnival Atmosphere

University of Illinois 
Laboratory High School

• Grant- prizes
• Students must budget
• Teacher purchased prizes 

and students “shop” from 
that selection.

• Location and time of day
• “Money” for others to play
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Examples
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• Do you need to modify your game to be played by younger 
students?

• How might you explain probability to a student who may not 
(fully) understand fractions?

• Teacher tools: 
• 3rd or 4th grade (at least 4th recommended)
• Share the Illinois Common Core State Standards

Let’s Play with Elementary Students!

University of Illinois 
Laboratory High School

https://www.isbe.net/Documents/math-standards.pdf
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Community Outreach

University of Illinois 
Laboratory High School

Booker T Washington STEM 
Academy 

3rd Graders
Nov. 2023
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Community Outreach

University of Illinois 
Laboratory High School

Booker T Washington STEM Academy 
and Stratton Elementary

4th Graders
Nov. 2024
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Plinko

Student 
Interaction

University of Illinois 
Laboratory High School

https://www.youtube.com/watch?v=yxXvrBllNgM


20

• One High, One Low

• Incorporating feedback and 
the process of pivoting

Student 
Comments

University of Illinois 
Laboratory High School

https://youtu.be/dhdvg0AJe2I
https://youtu.be/o2zA1qIEjrA
https://youtu.be/o2zA1qIEjrA


“The students were really 
engaged and got really 

into it.” – KM

“They were really good 
about working together to 
make a decision on how 

to play.” – SS
University of Illinois 

Laboratory High School
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• What challenges do you anticipate?
• What modifications do you need to make?
• What do you plan to use as-is?

What portions of this project do you 
think you would like to implement in 
your own classes?

University of Illinois 
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Too Big?

Poster 
Project
2014-2018

Class 
Carnival
2020-2021

School-
wide
2022-present

Outreach

2023-present

University of Illinois
Laboratory High School
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• Emily Buhnerkempe
• emilyeb@illinois.edu

• Google folder with 
resources

Questions

University of Illinois
Laboratory High School

mailto:emilyeb@illinois.edu
https://drive.google.com/drive/folders/1APnFAmRVmh3KABfXn3SANGsT9EF81N-i?usp=sharing
https://drive.google.com/drive/folders/1APnFAmRVmh3KABfXn3SANGsT9EF81N-i?usp=sharing


THANK YOU!
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Extra resources/discussion
• Second video of student interactions at BTW- Leaf it to Chance

• 6 block workdays (could do less with modifications), 1 carnival day, 1 outreach day

• I wish… I could have students collect data during the school carnival to compare their empirical to 
their theoretical probability. 
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