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Overview of the Experience the Outreach Student Feedback Questions
class activity activity through the component
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Assignment

* Create a unique and appealing carnival game that will make th
owner of the game money

» Based on probability- not skill

* Working in pairs

* Lots of flexibility — differentiation
« Use of makerspace

« Community outreach
 Reflection




GAISE 1l 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
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https://www.amstat.org/docs/default-source/amstat-documents/gaiseiiprek-12_full.pdf

Example

Example: Suppose you run a Carnival Game called “Duck Pond.” There are 25 rubber ducks in a
pond, and each has a colored dot on the bottom which corresponds to a different prize. It costs $1 to
play Duck Pond. The prizes and colors are described below:

10 yellow dots | Lose your money you paid to play a. Create a probability distribution for the
: . Duck Pond game. £
5 pink dots You win a sucker (valued at $0.10) M the .
x p(x) Wey
5 red dots You win a Hershey kiss (valued at $0.05) =] T0/35 ) Perspe%_ve
3 green dots You get your money back 02 >/23
~0.95 | 5/25
2 blue dots You win a teddy bear (valued at $3) 0 3/25
2 2/25
b. Determine the expected winnings for someone playing the game  g(x) = —0.61

Because the expected value is negative for the player,
the owner is making money

University of lllinois
Laboratory High School
8

c. Is the owner of the game making money? Explain




Working 1n groups of 2 (possibly one group of 3). you are to create a unique game (something
different from the examples presented in class). You must have at least 5 different possible
monetary outcomes. You will charge people “money™ to play vour game (you decide how
much). Also. you decide how much each outcome 1s worth (win or lose). Make sure you are
able to find the probability of each outcome (Hint: use dice, cards, coins, etc.). Students who
chose more difficult probability computations (mvolving unions. mtersections, binomuals, or
combinatorics) will have this reflected in their grade (see rubric). Your goal 1s to come up with

an appealing game that people will want to play, but you still want to earn money in the end as
the owner.

1. Title your game. explain the rules, and list the prizes.

2. Determine how many of each prize and their monetary value. You have a total budget of
$30 for prizes.

3. Construct a probability distribution in chart form for your game. your random
variable x should represent the player’s monetary outcome (there should be at least 5
different x values).

4. Find the player’s expected value of your game.

5. Create the game.

5. Be ready to explain how this game is going to make you money. but still be appealing
enough for people to try to play.

6. After the activity, students will be asked to write an individual reflection.
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Eubric:

E-Exemplary M-ALastery E-Eevisit and Beassess X'0-Failure did
nof complete
C1- oral Explainsd zame i a way Presentation nseded Presenfation was lacking in mamy | Did not complets
. that was engagme and easy | clarification in order o | arsas
COMINUUCATLon o understand for all understand
stadents
R All required items are listed Cid mot follow all direciions Did not complete
i{% HR.'E:EL{I a.ud o documents and project
ollow directions | wuyyined work shown
C3- Writing Format and organization Few wTirten emars Reflection is written entirely Did ot complete
individ ]" make the reflection (spelling. srammar, in ong paragraph. OF. contains
[111 “_ exceprionally clear etc.] OF. the Jow ofthe | many spelling, grammar, and
reflections) WIiting is poor due io Typing errors, OF.
lack of formaring or difficult o read and fallow, OF.
OIEATIZAEO0. very Liftle is said in explanation
C7-Collaboration | Al sroup members warked | Student is participating | Student has been disrespectfal to
together. Sudents listenad I eroup wark bat others imvalved in the process.
respectfully fo other groups mastly focusing on QR
present their games. Smdent | “busy” work ar Smudent has not participated in
has pardcipated actively in “artistry” only. discussions. OF
all stages of the process. OR Smdent has sabotaged their
Student bas served as a vital | Srudenthas ZToup. R
mﬂfﬁﬂ;‘ b E‘hﬂ?ﬂ]’:ﬁ?mm“f -r:;'_“;; U35 B- Probability | Student comectly uses the Basic compuiations: no | Bask compuiations: 1-3 small Stadent does not
mm@ﬁﬂfhmHm # otk defimifion of probability and | caloulabion emors ermars oo with probability calculaie
bomcess and the statstical o uses appropriate methods for | Example: addition OF. | calculations probahiliry
thinking. calculations. opaltiphicafion roles but | OF large emors ooour with
8- Modeling The game created could be 2 Does o Srudents who chose mare oot both probability caloaladeon. OF.
= real camival game, inchades E cohn difficult compurations: 1-2 stadent chases a soocrare to their
appropriate probabilities, small emrors could eooor Difficult computatons: | gams that imvobees skill and
ﬂ’t}em"fﬁg“m Examples of “more difficalt | 3-4 emors could occur | therefore probability cannot be
,:mi[-’,..{r“.}':i':ym in Compatations calculated cormecidy.
desipn of pame binomial peomerric, It &= clear that the stodent does
i i i - i - pernutEon'combination, oot understand bow to comectdy
addition AWND mmildplication caloulare probability.
males
176 A- EH]JE‘C’[E{I Smudent is able o calonlate, 1-1 small emmors ecour 3 or more small emers, OF. lags
inferpret, and understand errars ecour with expected value
Val ,
e expecied valoe of 2 mndom calculation. OF. stodent choses a
variahls strochore to their game that
mvolees skill and thersfors
expected value cannot be
. . s calculaied comeciy.
Laboratory High Scheol It is clear that the student does
oivt understand bow fo cormecily
caloulare expected valoe.







Developing Games

 Dice, Cards, Coins, Spinners
 Class worktime
* Meetings with teacher
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Creating the Carnival Atmosphere

Buhnerkempe Bucks

° G rant_ prlzes Use this “ticket” to “purchase” plays on carnival
games. As you play, the owner of the game will
¢ StUdentS m USt bUdget reduce the amount left on your “ticket” by crossing
. out the old amount and writing down the new
) TeaCher purChased prlzes amount you have remaining. Have fun!

Starting Value: 510

and students “shop” from
that selection.

 Location and time of day
* “Money” for others to play

“N )
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N
Let’s Play with Elementary Students! /

* 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:
« 3 or 4t grade (at least 4" recommended)
« Share the lllinois Common Core State Standards



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

Community Outreach

Booker T Washington STEM
Academy

3rd Graders
Nov. 2023
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Commun

T e,

Booker T Washington STEM Academy
and Stratton Elementary

4th Graders
Nov. 2024
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Student
Interaction



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

Student

Comments
* One High, One Low

* Incorporating feedback and
the process of pivoting
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https://youtu.be/dhdvg0AJe2I
https://youtu.be/o2zA1qIEjrA
https://youtu.be/o2zA1qIEjrA

(oo stutonts worereu
oA into it.” - KM
/  “They were really good
| about working together to
make a decision on how
to play.” - S§S




What portions of this project do y°///////

think you would like to implement in”
your own classes?

What challenges do you anticipate?
* What modifications do you need to make?
What do you plan to use as-is?




Too Big?

Poster Class
Project Carnival
2014-2018 2020-2021

University of lllinois

Laboratory High School

School-
wide

2022-present

Outreach

2023-present
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* Emily Buhnerkempe

« emilyeb@illinois.edu

» Google folder with
resources

24
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https://drive.google.com/drive/folders/1APnFAmRVmh3KABfXn3SANGsT9EF81N-i?usp=sharing
https://drive.google.com/drive/folders/1APnFAmRVmh3KABfXn3SANGsT9EF81N-i?usp=sharing
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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

« Iwish... I could have students collect data during the school carnival to compare their empirical to
their theoretical probability.
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