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Materials and Setup

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

colored tokens

3 copies of Instructions 1 page each p. 6

5 copies of Tasks 8 pages each p. 7-14
can be printed double-sided

1 copy of Table Sign 1 page p. 15
print on cardstock for sturdiness

colored tokens pack of 135

for $7.99
23 plastic sheet | pack of 100 pack of 500 | These are recommended in order to protect
protectors for $8.14 for $26.99 the documents that students will be
handling.

*The next item is only required if you decide to have a coloring option.

30 crayons 2 packs of 16 | You may choose to have students color in the States
for $6.70 rather than placing a colored token. This will require many

more copies of each set of tasks. The advantage is that
students can clearly see where borders meet; the
disadvantage is that errors in coloring can’t be easily
corrected.

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/dp/B07VMQRKRG?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/s?k=crayola+crayons+16+count&crid=5L8K6OFJKT3W&sprefix=crayola+crayons+16+count%2Caps%2C209&ref=nb_sb_ss_p13n-expert-pd-ops-ranker_ci_hl-bn-left_1_24
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 Map Coloring
Festival Activity Leader Guide

Color each state by placing a token on it.

Rule:
e States that share a border must be different colors.
e Try to use as few colors as possible.

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

1. Map Coloring instructions.

2. Map Coloring tasks.

3. Colored tokens

We strongly encourage you to explore the activity yourself ahead of time.
You can try our online version here: jrmf.org/puzzle/map-coloring

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. Tell the student that Map Makers use a technique called ‘proper coloring’ to ensure that
countries and states stand out in a map.

2. Point out examples where borders touch and where they don’t.

3. ‘Color’ the first map together by placing colored tokens on the States. Use the student’s
suggestions, but ensure that the map coloring rules are followed. Encourage them to
explain their thinking out loud as they choose where to place a token.

4. Have the student try the next tasks on their own.

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://jrmf.org/puzzle/map-coloring/

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. Are there maps that force you to use more colors? Why?
b. Is introducing new colors only when you get cornered a good strategy or is it
better to pick some number of colors in advance and stick to them?
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General Answers:

You never need more than four colors to follow the map coloring rule, no matter what the
map looks like. If students figure this out themselves, you can share with them that this
is called the Four Color Theorem - the first major theorem proven using a computer. (You
don’t want to share this at the beginning of the activity as it would spoil one of the best
discoveries during the activity!)

Many simpler maps can be colored using only two or three colors. You need a third color
if there are three states (or counties) that are all touching one another, like in Question 2.
You need a fourth color if there is a state (or county) that is surrounded by an odd
number of states (or counties). Questions 6 and 7 focus on this idea.

Puzzle Solutions:

Question 1 Question 2 Question 3
Question 4 Question 5 Question 6
Question 7
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Map Coloring Instructions

Rules:

e Color each state by placing a token on it.
e States that share a border must be different colors.
e Try to use as few colors as possible.
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% 4 v
Two orange states Two blue states All states that share a
share a border. share a border. border are different
colors.

(Can you color this map
using 3 colors? Fewer?)



Map Coloring

Puzzle 1: Puzzle 2:
Use 2 colors. Use 3 colors.

\ \

N N
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Map Coloring

Puzzle 3: Puzzle 4:
Use 3 colors. Use 3 colors.

South
Carolina

Alabama ) Georgia

iddississIy

Arizona
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Map Coloring

Puzzle 5:

Puzzle 6:
Use 4 colors.

Use 3 colors.

North

Washington Tennessee Carolina
‘ South
§ Carolina
Oregon 5
Idaho %
2. Georgia
©
T,
Nevada
Utah
C
Q&,‘o
O/~
O/' .
Q Arizona
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Map Coloring

] Puzzle 7;:
Montana Nort Use 3 colors.
Dakota
South
_ Dakota
Wyoming
Nebraska
Colorado
Kansas
New Oklahoma
Mexico
Texas

10
Julia Robinson Mathematics Festival



Map Coloring

Puzzle 8: Use 4 or fewer colors.
Is it possible to only use 3?

|

South Dakota

lowa
Nebraska
N\
Colorado \H
Kansas
Missouri
L
Oklahoma Arkansas
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Map Coloring

Puzzle 9: Use 4 or fewer colors.
Is it possible to only use 3?
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Map Coloring

Puzzle 10: Use 4 or fewer colors.
Is it possible to only use 3?

\
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Washington n

Nort 2

Montana Dakota '?;

®

Oregon @ . .
g South % Wisconsin
ldaho Dakota
Wyoming
lowa
Nebraska =
Nevada =
o
Utah Y
QP Colorado \H
4}0 Kansas Missouri
OA
%
Oklah
Arizona New anomsa Arkansas
Mexico
States that are only touching by
a corner, like Arizona and Colorado,
can be the same color. Texas

Puzzle 11:
Use 4 or fewer colors.
Is it possible to only use 3?

Julia Robinson Mathematics Festival

14



duli0j0o-dew/81zznd/310 Wil A
Je a2al} JoJ Aeld

Play for free at
v jrmf.org/puzzle/map-coloring



