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Materials and Setup

Per table (assuming 5 students per table), you will need:

3 copies of Instructions 1 page each p.7

5 copies of Tasks 4 pages each in dry erase sleeves p. 8-1
can be printed double-sided

1 copy of Table Sign 1 page p. 12
print on cardstock for sturdiness

10 dry erase plastic sleeves

5 dry erase markers

5 dry erase marker erasers

dry erase combo | 30 piece set | Set comes with 30 plastic sleeves, 30 markers, and 4
for $27.59 erasers. This item regularly goes out of stock. Try
searching ‘dry erase sleeves’ for an alternative product.

dry erase pack of 72 If you need just the markers.
markers for 9.99

3 plastic sheet pack of 100 | pack of 500 | These are recommended in order to protect

protectors for $8.14 for $26.99 the instructions.
5 binder rings pack of 100 | These are recommended for keeping the task sheets in
$8.99 order.
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https://www.amazon.com/Erase-Pockets-Sheet-Protectors-Pack/dp/B07RNKYBMR/ref=sr_1_3_sspa?crid=3HT6XWM26X2EO&dib=eyJ2IjoiMSJ9.b2KwzGcPZZ6VbT6aY7RWLJ0iiWBc8hM2NKI-mrxG6m6RqbZskoXbBuFrpg2FaQ3QKO5SMKXQzAe8w31YAYLqHSVAWk8OlxZsvzo43qRKbIDPPJKT2uXf85rYUk_MX-2jS5D7kvRjDmgZUAMt-f1LG7UGLAjax6SAnDSt9loiEpZ8Z8PufVyQZ4irm16ukeyun7_faUzYvVMYs6v0-PXtUQawmZSEhtVVMDZUQwYOcvD6aNC_O4ksGllcgBPROjXfFGvbHZMxMvEJY47AWht5Rmp6yRYbFhgIxvvnhWzziz8.gkOnMY9idspsKgrhbwvDzOaqH7yIU9Byi0G1UI0LHKU&dib_tag=se&keywords=dry+erase+sleeves+with+pens+and+erasers&qid=1779986923&s=office-products&sprefix=dry+erase+sleeves+with+pens+and+eraser%2Coffice-products%2C194&sr=1-3-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.amazon.com/dp/B0BFPG3QTN?psc=1&ref=ppx_yo2ov_dt_b_product_details
https://www.amazon.com/dp/B07R8D1RHS?ref_=apb_fb_ac_d_t2_apb_fb_asin_office_products&pd_rd_w=nMajs&content-id=amzn1.sym.7b4811f7-a62f-4ba9-abce-ec7ca12e2e4c%3Aamzn1.sym.7b4811f7-a62f-4ba9-abce-ec7ca12e2e4c&pf_rd_p=7b4811f7-a62f-4ba9-abce-ec7ca12e2e4c&pf_rd_r=PTC8SHWTK8BWC5R7W68Y&pd_rd_wg=khk12&pd_rd_r=fffbd59b-f52e-4e7d-aa11-0854827b5c71&pd_rd_i=B07R8D1RHS&th=1
https://www.amazon.com/Protectors-PANDRI-Plastic-Reinforced-Standard/dp/B08CMG5MCB/ref=sr_1_2_sspa?crid=1VUYHBEJJP2HW&keywords=sheet%2Bprotectors&qid=1650317766&sprefix=sheet%2Bprotector%2Caps%2C183&sr=8-2-spons&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUEzSVY1TVRBOTlUVVhVJmVuY3J5cHRlZElkPUEwMDM4NjE5MVpXVllJQzNXWjRDMCZlbmNyeXB0ZWRBZElkPUEwNzQwMDYwMTlEVlVUWDFKN0JSRyZ3aWRnZXROYW1lPXNwX2F0ZiZhY3Rpb249Y2xpY2tSZWRpcmVjdCZkb05vdExvZ0NsaWNrPXRydWU&th=1
https://www.amazon.com/AKONEGE-Colorful-Flashcards-Keychain-Notebook/dp/B0CLS2CRHM/ref=sr_1_9?crid=7TC0HDIRERDG&dib=eyJ2IjoiMSJ9.tSUHB2lwvD-3f409luTxAvK7iVC4upDhg0B5yKKRfcaI24Iu2OyB2baAnX5U81oSzu2Ia9OGei_UUNRcRcr5KWMPV9TB8dJlRwhJ7v-5XtkfTJkOONDaMNjLo6JQVJ9pVJGUshh11fg80EqQdYqHXpG3mJKXnWrYe39VKNZvReLsEEfVk_8Cc8s-v4PZ8LHysEL_DhCH1uVPsv40Qb3V7eRt305SOP3_NJqmjrmBcyK7l7tlATwZ1uux0JQ17MqNEY5Lz8art4KpDWBFve-Gi7ARjo_Y7Fspa8zBqcgpxjI.qvuU0M7s67qELmPRWxuFMcil9wRcKx_nbIxBTtilS0Y&dib_tag=se&keywords=binder%2Brings%2Bcolored&qid=1779906475&s=office-products&sprefix=binder%2Brings%2Bcolor%2Coffice-products%2C265&sr=1-9&th=1

Julia Robinson .
Mathematics Gerrymandering
Festival Activity Leader Guide

On a grid of blue and purple squares, outline three groups of which two must be more
than half purple.

Rules:

1. On a 3 x 3 grid, make 3 groups with 3 squares in each group.
2. In each group, all of the squares need to be connected (corners don’t count).

Each Gerrymandering table should be prepped for 5 stations.
Each station needs:

1. Gerrymandering instructions.

2. Gerrymandering tasks in dry erase sleeves.

3. 1dry erase marker and eraser.

We strongly encourage you to explore the activity yourself ahead of time.

You can try our online version here: jrmf.org/puzzle/gerrymandering

Introduce the activity without overexplaining it and without telling what strategies
students might want to use. As much as possible, avoid giving away answers. Students
should be encouraged to explore, experiment, and learn from their mistakes.

1. Use the first puzzle to explain the rules. Circle three squares and ask which color
covers more than half the squares. Tell the student that means that color ‘wins’ that
group. Repeat two more times.

2. Then ask the student which color won the most groups. For example, if blue won the
first group, then purple won the next group, and blue won the third group, then blue
won 2 times and purple won once. That means blue is the final winner.

3. Ask the student if they can redraw the groups so that purple is the final winner.

Make sense of problems and persevere in solving them. ccss.mp1
Construct viable arguments and critique the reasoning of others. ccss.mp3
Model with mathematics. ccss.mp4

Look for and make use of structure. ccss.mp7
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https://www.jrmf.org/puzzle/gerrymandering

Asking Good Questions

1. Ask questions about confidence.

a. When a student asks you “Is this right?”, instead of saying “yes” or “no” right
away, ask them how confident they are in their answer. Here are some examples:
i. “Maybe. What do you think? How confident are you?”

ii. “On a scale of 1-5, how confident are you in your answer?”

b. If a student is not confident in their answer, follow up by asking “What would
help you feel more confident in your answer?” or “Why do you not feel
confident?” This helps you determine how best to help the student through their
explorations.

2. Ask students about choices.

a. When a student is stuck or shows you a wrong answer, instead of jumping in and
showing the student the correct answer, start by asking about the choices that
the student made along the way. Here are some suggested steps to follow:

i. Start from the beginning.

ii. Ask students to show you what they’ve tried so far.

iii. When the student gets to a point where they have different choices, ask the
student “What other choices can you make here?”

iv. Have the student make a different choice and try to solve the puzzle. This
helps the student see that they have the power to make different choices
during an activity, and they’ll start to do this on their own in the future.

v. If you’re familiar with the puzzle or a particular solution, stop the student
only when a different choice will help them get to the solution. This will help
them feel successful faster without you giving away too much of the answer.

3. Ask students about strategies.

a. If a student is getting into the activity and has been doing it for a while, ask the
student if there are any strategies they’ve come up with to help them solve the
puzzle or win the game.

b. Follow up by asking if they think their strategies will work for all puzzles and/or
larger puzzles, more complex puzzles, etc. Have the student explore more
complex puzzles to test out their strategies.

c. This is a great way to encourage a student to dive deeper into an activity and to
start looking for patterns, structure, and proofs.

4. Activity specific questions.
a. What is the minimum number of purple squares needed for purple to win?
e If there are more than that, can purple still lose?

b. To win with a minimal number of purple squares, what must be true about all
losing regions?

c. What number of purple squares guarantees that purple will win, no matter how
the groups are made?

d. Which squares should we try to put into groups first?

e. Can you try looking at it from blue’s point of view instead of purple?

Julia Robinson Mathematics Festival 4



Below are example solutions. Some puzzles may have more than one solution.
There are three main reasons why a puzzle may be impossible:

1. There aren’t enough purple squares. For example, in Puzzle 3, there are only 3 purple
squares, but there must be at least 4 to make 2 purple groups.

2. The purple squares are too far apart. For example, in Puzzle 6, there are 4 purple
squares, just enough to make 2 purple groups. However, the purple square in the
bottom right corner is too far away from the other purple squares to be a part of a
purple group. That leaves only 3 purple squares that can be part of a purple group,
which isn’t enough to make 2 purple groups.

3. You can’t make enough entirely blue groups. For example, in Puzzle 9, there are 4
purple squares, just enough to make 2 purple groups. Because there are three groups
in total, one of the groups must only have blue squares. However, each blue square is
entirely surrounded by purple squares; there is no way to make a group that only has

blue squares.
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Gerrymandering Instructions

Make 3 groups so that 2 are purple groups.

Puzzle Solution
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1. Make 3 groups with 3 squares in each group.

Rules:

2. In each group, all of the squares need to be connected
(corners don’t count).

3. In each puzzle, 2 of the groups need to be purple groups. In a
purple group, more than half of its squares are purple.

X

X

Only 2 of the groups Only 1 of the groups
have connected squares. is a purple group.




Gerrymandering Tasks

e Make 3 groups with 3 squares in each group.

e In each puzzle, 2 of the groups need to be purple groups.

e At least two of the puzzles below are impossible. Which puzzles are
impossible, and why are they impossible?

Puzzle 1 Puzzle 2 Puzzle 3

Puzzle 4 Puzzle 5 Puzzle 6

Puzzle 7 Puzzle 8 Puzzle 9

Julia Robinson Mathematics Festival 8




e Make 3 groups with 5 squares in each group.

Gerrymandering Tasks

In each puzzle, 2 of the groups need to be purple groups.
e At least two of the puzzles below are impossible. Which puzzles are

impossible, and why are they impossible?

Puzzle 10

Puzzle 13

Puzzle 16

Puzzle 11

Puzzle 14

(0}

Puzzle 17

Puzzle 12

Puzzle 15

Puzzle 18
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Gerrymandering Tasks

e Make 5 groups with 5 squares in each group.
In each puzzle, 3 of the groups need to be purple groups.
At least two of the puzzles below are impossible. Which puzzles are
impossible, and why are they impossible?

Puzzle 19 Puzzle 20 Puzzle 21

22 Puzzle 23 Puzzle 24
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Puzzle 25 Puzzle 26 Puzzle 27
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Gerrymandering Tasks

Make 5 groups with 7 squares in each group.

In each puzzle, 3 of the groups need to be purple groups.

At least two of the puzzles below are impossible. Which puzzles are
impossible, and why are they impossible?

Puzzle 28

Puzzle 30

Puzzle 32

Puzzle 29

Puzzle 31

Puzzle 33

Julia Robinson Mathematics Festival 1



sunspuewAiliag/a)zznd /310wl A
Je 9844 10} Aeld

EEEEEEE ¢
EEEEEEE .
EEEEEEE
ENEEENE
EEEEEEE

b

ONIHAANVINAHYHTO
]

o e
GERRYMANDERING

S
EEEEEEN
ENENENE
+ EEENNEN
ENENENE
o EEEEEEE

Play for free at
v jrmf.org/puzzle/gerrymandering




