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JOIN THE 
MOVEMENT! 
Throughout the month of October, we estimate more than 
150,000 kids will take part in National Youth Science Day 
(NYSD) at events across the country. Help us exceed our 
goal by joining the NYSD movement. Together, we can make 
hands–on STEM and CS education accessible to all!

• Prep: Get ready to facilitate Code Your World by reading through 
this guide. Focus on the Facilitator Preparation section for a concise 
overview of how to prepare.

• Plan: Plan your NYSD event (or events) for any time during the month 
of October. An event can be as simple as taking over a class lesson or 
teaching a few kids at home, or as big as planning a community event 
for hundreds. Beyond October, re–use this kit anytime to bring CS to 
more kids!

• Check in: Visit 4-H.org/NYSD for the latest updates on NYSD. As 
October gets closer, we’ll add details and resources to help you make 
the most of NYSD, including supplemental activities, promotional 
materials and printable resources. 

• Share: Tell your friends and colleagues about NYSD, and don’t forget 
to share on social media using #4HNYSD.

Your feedback helps us improve NYSD each year! Once you’ve 
completed the Code Your World challenge, please take a few 
moments to fill out this survey about your NYSD experience: 
4-H.org/NYSDsurvey
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Kit Materials

• Offline versions of Scratch and Adobe Air 
(for Mac OS X & Windows) 

• Animate a Name Offline Instructions 

• Printable Facilitator Guide

• Printable Scratch Coding Challenge Cards

• Printable Certificates of Completion

• Printable Completion Badge Stickers

• Printable Youth Workbook (Code Your Dance, 
AI, Color Your World)

• Printable Custom Code Your Dance Cards

• Careers with Code Magazine

• Facilitator Guide

• Youth Workbooks (x10)

• Certificates of Completion (x10)

• Completion Badge Stickers (x20)

• Scratch Coding Challenge Cards (x13)

• Scratch Username and Password Sheet 

• Dance Code Cards (two sets of 26, plus 2 
reference cards)

• Dice (x5)

• Wooden Coins (x5)

• Code Your Dance Poster

• Crayons (x40)

Below is a list of the materials included in this kit. If you want to create more, printable materials are also available 
online at: 4-H.org/NYSD.

Introduction

Kit includes: USB Drive includes:

Welcome to Code Your World, the 2018 NYSD challenge! 

In this guide, you’ll learn everything you need to know to facilitate a set of 

interactive activities designed to get kids excited about computer science 

(CS) through hands–on learning. Code Your World integrates CS First, 

Google’s introductory computer science curriculum, with 4-H’s research–

based youth development model, to show kids how they can use code 

both as a form of personal expression and as a lens to understand the 

world around them. The result is four engaging activities—one computer–

based and three unplugged—that teach CS skills through fun topics like 

digital animation, gaming and dance. Code Your World is perfect for first–

time and beginner coders ranging in age from 8 to 14.

You don’t need prior experience with computer science or coding to 

bring Code Your World to your students. Activities are designed to make it 

easy for teen teachers or more advanced coders to facilitate activities with 

younger kids. Each activity includes background and preparation details 

for the facilitator, discussion points, prompting questions and 

reflection questions.

Read
Aloud

Facilitator
Tips

Important
Vocabulary

As you use this guide, take note of the icons. Each icon indicates 
the type of information that appears in a given section, including 
instructions you can read aloud like a script, helpful facilitator tips 
and important vocabulary words.
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Facilitator Preparation
This section provides the background needed to comfortably teach the 

CS topics covered in this year’s NYSD challenge. Read through this section 

first to determine which activities you’d like to run, and brush up on CS 

concepts that will help make facilitating a breeze. Let’s get started!

Facilitator Checklist

q Review the basics of computer science and computational 
 thinking in this section.

q Familiarize yourself with three careers that use computer 
 science skills.

q Select the activities that best fit your group and available time, 
 space and technology.

q Review the vocab, materials and full instructions of the activities 
 you choose.

q Source any additional materials needed for the activities, 
 including pens and pencils.

Why Computer Science (CS)?

Learning computer science is about much more than being able to write 

computer programs; it teaches kids an entirely new way of thinking and 

solving problems. In fact, recent research suggests that kids who learn 

CS from resourceful teachers tend to score significantly higher than their 

peers on standardized exams in reading, math, science and language arts. 

Not only that, but job openings that require candidates with CS skills are 

some of the fastest growing and highest paid in the market. The Bureau of 

Labor Statistics projects that by 2020, there will be more than 1.4 million 

computer science related jobs available, but only 400,000 qualified 

candidates to fill them. This represents a huge opportunity for today’s 

young people!

Career examples:

• Medicine: Biomedical engineers use CS to design life–saving medical 
devices, from pacemakers to cancer–curing nano robots. 

• Agriculture: Farmers use CS to make their farms more efficient, from 
setting up precision watering systems to programming autonomous 
tractors and machines.

• Conservation: Wildlife biologists use drones and specialized software 
to track and analyze endangered animal populations to prevent 
poaching. 

• Business: Businesses in every sector need engineers to develop the 
tools, websites and software that enable them to run.

• Architecture: Civil engineers use computer programs, like AutoCAD, to 
design bridges, buildings and other infrastructure.

What is Computational Thinking?

The process of learning computer science teaches kids a 

myriad of important skills, including pattern recognition, 

logic, problem solving, creativity and more. While the term 

“computer science” describes the entire discipline of creating 

computer programs and systems, computational thinking (CT) 

describes skills and approaches that allow people to solve 

complex problems systematically.

Besides being used to develop computer applications, CT 

supports problem solving across all disciplines, including 

math, science, and the humanities. For this reason, each 

Code Your World activity emphasizes computational thinking 

whenever possible!

Core CT concepts include:

• Decomposition: Breaking big problems into smaller, more 
manageable problems.

• Pattern recognition: Understanding how to look for and 
analyze repeating sequences.

• Abstraction: Simplifying complex problems by ignoring 
irrelevant information.

• Algorithm design: Creating step–by–step instructions on 
how to accomplish a task.

Planning Your Code Your World Event

Code Your World is adaptable to a wide range of space, time and technology constraints. 

Three of the activities, marked as “unplugged,” teach computer science concepts without 

the need for technology or devices. The computer–based CS First activity, Animate a 

Name, includes instructions and resources that allow it to be completed with or without 

internet access.

The four activities in Code Your World can be enjoyed individually or together in any 

order or combination, making it a perfect fit for classrooms or outside school learning. 

Activities can also be completed from start to finish in one sitting, or spread out over 

several days. We’ve provided examples of how you might structure your NYSD event, but 

please feel free to experiment and find a format that works for you. 

THE FULL
CHALLENGE

SHORT
& SWEET

LOW–
TECH

ANIMATE
A NAME

CODE YOUR
DANCE

ARTIFICIAL 
INTELLIGENCE

COLOR YOUR
WORLD

45 - 60
Minutes

45 - 60
Minutes

45
Minutes

45
Minutes

45
Minutes

45
Minutes

30
Minutes

30
Minutes

30
Minutes
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This section introduces the four activities that make up the Code Your World challenge. It gives a brief overview of each, lists the CT concepts covered, and 

describes each activity’s tech requirements. 

Activity
Overviews

Activity URL: g.co/csfirst/nysdkit

This computer–based activity is an opportunity for kids to build a 

customized animation using code. With CS First and Scratch, a block–

based coding language developed by MIT, kids will make a name come to 

life through animation, sound and music. It can be a nickname, the name 

of a favorite sports team, a place, activity or anything else kids can think 

of! Visit g.co/csfirst/nysdkit to explore the Animate a Name activity and 

familiarize yourself with CS First and Scratch. 

CT CONCEPTS 
COVERED

TOTAL TIME 
REQUIRED

TECH 
NEEDS

• Decomposition

• Algorithm design
45 min - 1 hr

• Computer or tablet

• Headphones (Optional)

• Internet connection 
(Optional) 

This two–part activity introduces “how computers think” and teaches 

the basic principles of writing instructions for computers to follow. Part 

1 teaches algorithm and program design by having kids write code for 

the “Chicken Dance.” If you or your group are unfamiliar with the Chicken 

Dance, an example can be found here: youtu.be/4xmV5uHWNag. In Part 2, 

kids use special Code Cards to design their own dance and teach it 

to others. 

CT CONCEPTS 
COVERED

TOTAL TIME 
REQUIRED

TECH 
NEEDS

• Decomposition

• Algorithm design

Time required: 45 min

• Part 1: 15 min

• Part 2: 30 min

None

This activity introduces the concept of artificial intelligence (AI) and how it 

can be used to make decisions. In Part 1, kids work in groups to play Rock, 

Paper, Scissors with dice and learn about random number generation, an 

important component of many computer programs. In Part 2, the groups 

replace their dice with coins and evaluate different algorithms for a 

fairer AI.

CT CONCEPTS 
COVERED

TOTAL TIME 
REQUIRED

TECH 
NEEDS

• Pattern recognition

• Algorithm design

Time required: 30 min

• Part 1: 15 min

• Part 2: 15 min

None

This activity is about a puzzle in CS called map coloring, which involves 

finding the fewest number of colors to fill in a map so that no country is 

the same color as any of its neighbors. This introduces the idea of pattern 

recognition, which is a key skill in breaking down problems into smaller 

parts and creating reusable solutions.

There are two parts to the Color Your World activity. In Parts 1A and 1B, 

kids color maps to determine the minimum number of colors required 

for each, and learn to recognize patterns that appear in maps that follow 

these rules. In Part 2, kids create their own world maps.

CT CONCEPTS 
COVERED

TOTAL TIME 
REQUIRED

TECH 
NEEDS

• Pattern recognition

• Algorithm design

• Abstraction

Time required: 45 min

• Part 1: 25 min

• Part 2: 20 min

None
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Steps - Online Version

1. Decide if you will be doing the online or offline version for this activity 
and follow the corresponding steps:

 A. If you’re using the online version, proceed with the facilitator 
 setup and instructions here. Decide whether you want to create a 
 CS First club (recommended) or get started right away without 
 creating a club.

 B. If you’re using the offline version of the activity, open the USB  
 drive and use the software and instructional materials provided. 
 There is an offline facilitator guide for Animate a Name that will 
 walk you through the instructions for offline.

2. Set up your computers and workspace. 

3. Read the Youth Activity Introduction and Youth Instructions aloud and 
present an example project (visit: bit.ly/2M9lE1U).

4. Direct students to the NYSD activity link to get started.

5. Circulate the room and make sure everyone has watched the 
introduction video before moving on to the “add–on” videos with 
coding challenges. Check that each student has Scratch opened in a 
second tab in their web browser.

6. Ask students to share their projects with a neighbor, or do a gallery 
walk with the whole class.

7. Facilitate the Discussion Questions.

Activity Instructions

Activity URL: g.co/csfirst/nysdkit

This activity is an opportunity for kids to build their own projects with 

code. Using Scratch, a programming language that uses “blocks” to 

build code, they make a name come to life through animation, sound and 

music. It can be a nickname, the name of a favorite sports team, a place, 

activity or anything else kids can think of. Encourage them to use their 

imaginations! This activity can be completed online or offline, but both 

options require access to a computer.

Goals, Objectives and Outcomes

“Animate a Name” will help kids get comfortable with coding. Scratch is 

an introductory coding language designed to get kids creating, having 

fun and feeling confident about their coding skills quickly. With just a few 

blocks and clicks, kids can make a “sprite” (character) dance, talk or come 

to life in endless ways. Additionally, the computer science concepts used 

in Scratch can be applied to other advanced programming languages, like 

Python or Java. 

By the end of this activity, kids will:

• be familiar with Scratch, the block–based programming language;

• have learned important computer science concepts like events, 
sequencing and loops; and

• have created an animation project in Scratch.

Full Activity Time:

45 minutes – 1 hour

Animate a Name
with CS First

Read
Aloud

Facilitator
Tips

Important
Vocabulary

ICON KEY:

Materials - Online and Offline:
• Computers (one per student or group of students).

• Completion Certificates, one per student.

• Completion Badge Stickers, two per student.

• Headphones (recommended but not required).

• Scratch username and password labels (optional, if kids want to save 
and/or share their projects in Scratch).

ONLINE VERSION MATERIALS OFFLINE VERSION MATERIALS

• Computers with 
internet access 

• CS First website: 
g.co/csfirst/nysdkit.

• Animate a Name Offline 
Facilitator Guide (located on 
the USB drive)

• Computers with Scratch/
Adobe Air installed (Scratch 
and Adobe Air installers 
located on the USB drive)

• Scratch Activity Cards—
one set included in the kit 
(printable version available 
on the USB drive)

Important
Vocabulary

• Code: The instructions in a computer program that computer scientists use to tell a computer what to do.

• Event: Something that causes an action and can be triggered by key presses or messages sent from one part of a computer to another. For example, 
kids may change the color or size of a letter by using an event to initiate the action. 

• Sequencing: Putting things in order. When writing code, it’s important to carefully decide the order in which the code will run. For example, kids may 
create a conversation between two letters by specifying which letter speaks first and which letter responds.

• Loops: A way to repeat an instruction or set of instructions. For example, kids may change how long a letter spins in a circle or jumps up and down by 
specifying the duration of the loop.

Ex. – Scratch Code
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Facilitator Tips:
Bandwidth Issues & Limited Devices

Don’t have a computer or device for each student? Limited bandwidth slowing down your videos? Here are some tips and ideas to help make sure you still have a 
successful event:

• Pair or group kids. Assign one as the “driver” who controls the computer and one as the “instructor” who describes what to do. Switch roles every few minutes.

• Show the activity and videos on a projector or screen for the group to see. After watching the introduction video, have everyone vote on an add–on video to 
watch together. Then, have a few volunteers try out what they learned in front of the group while others help. Repeat so that everyone gets a chance to code.

• Rotate stations. If you have a computer station, allow kids to rotate to the computers to complete the activity. For the rest of the students, consider using 
resources from the unplugged activities.

• Download videos. If you’re concerned about your internet connection, download the activity videos beforehand from: g.co/csfirst/nysdkit. 

• Use the offline version. No internet? No problem! Use the offline version provided on the USB drive to complete the activity without access to the internet. 

Facilitator Setup - Online Version

Go to:
g.co/csfirst/nysdkit

Review the activity 
and familiarize 
yourself with the 
videos and lessons

Setup

Computers, an 
internet connection 
and optional 
headphones

Create

Students use logins 
to share and save 
their work

Students get 
started

Provide students 
with the specific 
URL so they can 
get coding

Before you begin, check for and prepare the following:

• Plan for class noise. Headphones are nice to have, but not required. Kids will watch videos with instructions for how to complete their project, so prepare for noise 
if they don’t use headphones! Use closed captions to allow kids to watch videos in a group setting without disturbing others.

• Check for firewall restrictions. If you’re running your activity at a school or library computer lab, check for firewall restrictions to the CS First website. If your 
firewall prevents accessing the site, ask your school or library administrator to permit access.

• Update your internet browser. Issues with videos freezing or not loading? Make sure you’re running the most up–to–date version of your 
internet browser.

• If you forget or lose your club code, you can access it by logging on to csfirst.withgoogle.com/dashboard/clubs

Facilitator Tips:
Troubleshooting

Facilitators have two options for getting started with the online version. Decide which works best for you!

   CREATE A CLUB    GO DIRECTLY TO THE ACTIVITY

        CS First clubs allow you to see student’s work, track their 
progress, generate additional Scratch usernames and more. Each 
club has a unique club code that kids use when logging in with their 
assigned usernames and passwords. This associates their accounts 
with your club, and allows students to sign in to CS First and 
Scratch.

Note: You need a Google account to create a club. Try to create your 
club before your event, so you don’t lose time.

1. Create a club on the CS First website, g.co/csfirst/nysdkit.

2. Once you have your club code, write it down on the space 
provided below. On the day of your event, write it on a board or 
piece of paper so all the kids can see. 

3. Hand out one username and password (provided in this kit) to 
each student. 

4. Encourage students to put the sticker somewhere they won’t 
forget (like on the back of their certificate).

5. Direct kids to visit g.co/csfirst/go to sign in.

6. Students will click “enter club code” and type in the club code 
you provided. 

7. When asked if they need a username and password, direct them 
to click “No.”

8. Students will type in the NYSD username and password 
provided in the kit and they are ready to begin.

9. Students can use their same username and password to sign in 
to Scratch, which will allow them to save and share their project.

        This bypasses creating a club and allows students to 
immediately start watching videos and creating their projects. Kids 
can still save and share their work if they sign in to Scratch using the 
NYSD usernames and passwords provided in this kit.

1. Retrieve the username and passwords provided in this kit.

2. Offer one username and password to each student.

3. Encourage students to put the sticker somewhere they won’t 
forget (like on the back of their certificate).

4. Direct kids to visit g.co/csfirst/nysdname.

5. Students will land on the activity page, watch the videos and 
start working on their projects.

6. Students will use their username and password to sign in to 
Scratch—this allows them to save and share their project.

CODE:
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Read
Aloud

In this activity, you will animate a name. Using code, you can bring the letters of a word to life. What you create can express the emotion or personality of 
the word, tell a story, or just dance and be silly. You could choose your name, a pet’s name, an animal, a sport, a place or a hobby. It’s up to you! 

To do this, you’ll use the programming language Scratch. When you program, or code, you provide instructions for the computer to follow. Many 
programmers write code in text, meaning that they type it out on the keyboard. With the Scratch language, you code using blocks that snap together like 
puzzle pieces. To see an example of a Scratch project you can make, visit: bit.ly/2M9lE1U.

       Youth Activity Instructions (with a Club)

1. Open an internet browser and go to g.co/csfirst/go to get started.

2. Click “Enter Club Code” and type in our unique club code. Click “Yes” 
when it asks you if you’re doing Animate a Name.

3. When asked if you need a username and password, click “No.” Then, 
type in the username and password you have been assigned on your 
sticker, and click “Yes” to confirm your CS First activity and location.

4. Now you’re logged in! You will see the Animate a Name activity page. 
Plug in your headphones if you have them, and watch the introductory 
video at the top. 

5. Open the starter project linked next to the video. This will open Scratch 
in a new tab. Click the “Remix” button to start your own project. Title 
your project with the name or word you choose to animate.

6. Then, return to CS First to select an add–on video with a new coding 
challenge and follow the instructions.

7. If you want to share and save your work, remember to click “Sign in” 
on the Scratch website. Sign in using your same NYSD username 
and password.

Read
Aloud

Youth Activity Introduction

Read
Aloud

Reaction Questions 
Let’s discuss what you learned during this activity:

• Tell me about the program you made today.

• What was your favorite part of this activity?

• What did you learn about coding?

• What was the most challenging part of this activity?

Facilitator
Tips

During the activity:

• After releasing your students to work, walk around and ensure that they 
made it to the correct place and have begun to watch the videos. At 
the conclusion of the introduction video, students should have a starter 
project in Scratch open in a new tab.

• Some students may move on to an add–on video without opening 
the Scratch project. If you notice a student watching add–on videos 
without a Scratch tab open, instruct them to open the starter project 
before returning to the video.

• Use the add–on solution guide in this handbook to help students 
get unstuck.

Add–on Solution Guide

Use this guide as a reference during the activity to see what code might 

look like for each add–on. The description tells you what action each 

add-on will enable kids to do to their sprites in Scratch. The images are 

example code blocks for those actions.

Change Color

Change the color of a letter when 
it’s clicked.

Grow and Shrink

Change the size of a letter when 
it’s clicked. Add a sound to match 
the animation.

Draw a Letter

Draw a letter and add movement 
to bring the new letter to life. 

Spin

Add another letter and rotate the 
sprite when it’s clicked.

      Youth Activity Instructions (without a Club, 
 directly to activity) 

1. Open an internet browser and go to g.co/csfirst/nysdname to 
get started.

2. You will see the Animate a Name activity page. Plug in your 
headphones if you have them, and watch the introductory video at 
the top. 

3. Open the starter project linked next to the video. This will open 
Scratch in a new tab. Click the “Remix” button to start your own 
project. Title your project with the name or word you choose 
to animate.

4. Then, return to CS First to select an add–on video with a new coding 
challenge and follow the instructions.

5. If you want to share and save your work, remember to click “Sign 
in” on the Scratch website. Sign in using the NYSD username and 
password provided on your sticker.

Read
Aloud
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Bounce

Move the sprite up and down, and 
add a sound to enhance 
the movement.

Wave

Paint a new costume and change 
to different costumes.

Bounce Everywhere

Move the sprite all around the 
stage, then make it return to a 
specific point.

New Scene

Switch to a different scene by 
clicking a new sprite.

Say Something

Make the letters talk to each other 
when the green flag is clicked.

Add Background Music

When you click a sprite, play a 
song and change the background.

Sprite Dance

Make a sprite dance when a key 
is pressed.

Play Beat

Play a drum beat when a sprite 
is clicked.
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Activity Instructions

In this activity, you’ll teach kids how to act and think like computers. This 

is important because everything a computer does is driven by specific 

computer instructions, also called code or a program. Code must be 

written in clear, discrete steps because the computer follows these 

steps exactly, line–by–line. It’s similar to how you might carefully follow 

your favorite cookie recipe. The sequence, or order, of the code is very 

important. As a facilitator, there will be times when you have to act like a 

computer, so be prepared to have some fun! It will also involve some silly 

dancing, so if you’re unfamiliar with the Chicken Dance, you may want to 

look it up or watch this video: youtu.be/4xmV5uHWNag. 

Goals, Objectives and Outcomes

This lesson primes kids to think about why programs must be written 

in clear, discrete steps using a carefully designed language, known as a 

programming language. It exercises their decomposition skills, which is the 

process of breaking down a complex problem into smaller, easier parts.

By the end of this activity, kids will:

• understand how to approach writing computer code and learn the 
importance of sequencing;

• understand the terms algorithm, loop, conditional, program and code 
as they apply to computer science; and

• design algorithms and programs for real–life activities like dancing.

Full Activity Time:

45 minutes

 Part 1: Dance Algorithm (15 minutes)

 Part 2: Code Your Dance (30 minutes)

Materials:

• Two sets of Dance Code Cards, one per group. (Note that each kit 
comes with 54 cards, which can be separated into two sets of 27 each) 

• Chicken Dance Code Poster.

• Code Your Dance worksheet (appears in the Youth Workbook and on 
the USB drive).

Not included in the kit:

• Two pencils, one per group. 

• Two markers, one per group. 

• Paper, one or two pieces per group.

Code Your Dance
(Unplugged)

Important
Vocabulary

• Algorithm: A sequence of instructions for completing a task. 

• Conditional: A type of statement that tells you what to do based on 
the answer to a question, usually shown in programming languages 
with words like “if,” “then,” and “else.” For example, they could be used 
to specify different moves when the song’s chorus is played or to 
designate a part of the dance where dance partners perform 
different steps.

• Debugging: The process of finding and resolving defects or problems 
within a computer program that prevent the correct operation of 
computer software or a system.

• Loops: A way to repeat an instruction or list of instructions. Many 
dances have a group of actions that get repeated multiple times, as 
do computer programs. Loops allow computer scientists to designate 
these repetitions without having to write the same code commands 
over and over again. 

• Program: An algorithm that is coded into something that a computer 
can run.

• Programming language: A set of specific instructions used by 
computer scientists to generate expected outputs.

• Sequencing: Putting things in order. When writing code, it’s important 
to carefully consider the order in which the code will run.

Part 1:
Create a Dance Algorithm
(15 minutes)

Steps

1. Divide students into two groups.

2. Read the Activity Introduction and Youth Instructions sections out 
loud to the class to provide guidance for writing the Chicken Dance 
algorithm. Each group will produce one set of instructions.

3. Select two example algorithms to perform for the class. Remember, 
your role is to act like a computer! Feel free to watch this video for 
inspiration (bit.ly/2xR984j) and perform the instructions exactly as 
they are written on the paper. 

4. Facilitate the Reflection Questions section.

• If kids are unfamiliar with the Chicken Dance, you may want to ask 
a volunteer to demonstrate it or show an online video. You can also 
choose another more familiar dance like the Cupid Shuffle or the 
Electric Slide, or have the class vote on a dance they like! 

Facilitator
Tip

Read
Aloud

Facilitator
Tips

Important
Vocabulary

ICON KEY:



24 25

Youth Activity Introduction & Prompting Questions 

• How many of you like to dance? Do any of you know a group dance 
where everybody does the same moves?

 Answer: Some possible dances include the Macarena, Chicken 
 Dance and YMCA.

• How do you know what dance moves to do?
 Answer: The dance has a set of actions that you do in order.

Today we’re going to learn a simple dance called the Chicken Dance. 

Learning a dance like the Chicken Dance requires knowing a specific move 

to do at exactly the right time. We use cues from music and the rhythm of 

the song to tell us when to do the next move.

• How does a robot or a computer “know” what to do?
 Answer: It’s programmed to follow a list of instructions.

• What do we use to “tell” a robot or computer what to do?
 Answer: We write code or a program.

Computers don’t think on their own; they have to be told what to do using 

something called code. The code computer scientists write has to be very 

specific and the sequence, or order, in which their steps are written is very 

important. Today we will be completing two different activities where you 

“code” your instructor(s) and fellow classmates to perform a dance.

Read
Aloud

Youth Activity Instructions

An algorithm is a sequence or list of instructions for completing a task. 

Code is used to write an algorithm such that a computer can run it (also 

known as a program). In this activity, you will work in a group to write an 

algorithm for a common dance. These instructions will serve as a program 

that I (your facilitator) can follow to do the dance.

Let’s Try It!

With your group, write an algorithm to the Chicken Dance in your 

workbook. Only one set of instructions is needed per group. Remember to 

be as clear as possible. I/We will pick out a few instruction sets from the 

class and will demonstrate them as written!

Read
Aloud

• Younger kids may have trouble knowing how to start writing their 
algorithm. Provide an everyday example, like brushing your teeth. As a 
group, have everyone list all of the steps needed to complete this task. 
Special attention should be paid to the proper order of each step. Make 
it fun by showing them what it would look like to miss a step. 

• When performing the dance algorithms created by each group, it may 
be helpful to say the instructions out loud as you do them. The point 
is to perform exactly what kids wrote in their algorithms, not what 
they meant, to drive home the point that computers are machines that 
require precise, step–by–step instructions. 

• Silly interpretations are preferred! After each performance, have kids 
troubleshoot how the algorithm could have been improved to achieve 
better results from the “computer.”

Facilitator
Tips

Reflection Questions

• What worked well in your instructions? What didn’t? 

• How many different steps did you include in your Chicken Dance? Who 
had the most? Why did you include so many different steps? (Direct 
this question at the child/group who had the most steps.)

• Computer scientists call the process of breaking down complex 
instructions into smaller parts that are easier to understand 
decomposition. You used decomposition while writing your Chicken 
Dance algorithm. How might you use this process to improve your 
instructions and get better results?

Read
Aloud

Part 2:
Code Your Dance
(30 minutes)

Steps

1. Students should already be in two groups from the previous activity. If 
they aren’t, split them up now.

2. Read the Activity Introduction and Youth Instructions sections out 
loud to the class.

3. Show the Chicken Dance Poster to demonstrate how the Dance Code 
Cards could be used to code this dance.

4. Demonstrate how to use the cards (this step is especially important for 
younger participants).

5. Pass out one deck of cards to each group. 

6. Ask each group to design their own dance. You may want to designate 
an official stop time (5-10 minutes). Walk around the room to answer 
questions and to make sure everyone is aligning the cards correctly. 

7. Encourage groups to practice their algorithm to test its flow 
and accuracy.

8. Facilitate the Follow–up Discussion: Programming Languages and 
Reflection Questions sections.
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Youth Instructions

We’re going to use a special deck of cards to create a computer program 

for your very own dance. There are specific dance moves on the cards or 

you can write in your own dance moves on the blank cards. This is what 

the instructions to the Chicken Dance would look like with the cards you 

will be given. (Facilitator note: Show the Chicken Dance Code Poster).

You may have noticed that these cards make use of what are known in 

computer science as loops (green cards) and conditionals (blue cards). 

In a computer program:

• a loop is a sequence of instructions that is repeated either a certain 
number of times or until something happens. When coding your 
dance, every step in the loop should be performed before going back 
and repeating the entire thing;

• a conditional is a type of statement that tells you what to do based on 
the answer to a question.

Read
Aloud

Repeat the loop until ______.

Start of loop.

Repeat the loop for ___ time(s).

Start of loop.

End of loop.

Dance Code Cards Explained
Use this section if your group is having trouble understanding how to use the Dance Code Cards.

Youth Activity Introduction

Have you ever wondered how computer scientists write instructions so a computer can understand them? To make sure computers don’t act silly like I/we 

did in the Dance Algorithm activity, computer scientists use a programming language to tell computers exactly what to do.

Read
Aloud

YELLOW CARDS: The yellow cards are action 

statements that tell you what dance move to 

do. Some cards say things like “Move forward 

___ step(s)”, “Turn right ___ degrees” or 

“Start when___”.  All you have to do is fill in 

the blanks, and now you have instructions for 

a dance move. Other yellow cards allow you 

to “make your own” unique dance moves by 

providing blank space to describe your own.

GREEN CARDS: The green cards are loops. 

Loops are commands that make an action, or 

group of actions, repeat. There are two types 

of “Start of Loop” cards in the deck—one 

specifies the number of times the loop should 

be repeated, while the other repeats the loop 

until a specified event occurs. In either case, the 

“End of Loop” card signifies where the series of 

looped actions ends. Create a loop by placing 

a Start card above the first action you want 

repeated, and the End card just below the last 

card you want repeated. This creates a loop 

using the parameters you defined in the 

Start card.

BLUE CARDS: The if/else cards are conditional 

statements. These cards are used to perform 

different actions depending on whether a 

specific condition is being fulfilled. The “If:___

then…” card allows you to define your condition 

and signifies the beginning of a conditional 

statement. For example, “If: chicken dance 

chorus, then…” would mean that the condition 

for the statement is the chicken dance chorus 

is playing. The following action card(s) are only 

to be completed if the condition is met. The 

“Else…” card comes next, and is also followed 

by an action card, or cards, that tell you what 

to do if the defined condition is not met. The 

“EndIf” card marks the end of the 

conditional statement.

Start when ______. Move forward ___ step(s).

Make your own:
______________________________
______________________________
______________________________
______________________________
______________________________
______________________________
______________________________.

Endlf

Else...

If:
______________________________
______________________________
______________________________
______________________________
______________________________
______________________________
_______________________ then...

• If kids are having trouble understanding the meaning of each card, 
read the explanations for each type of card aloud and have volunteers 
demonstrate trying to use them. Try building a simple loop or 
conditional as a group or class to make sure everyone understands. 

• You can also use the Chicken Dance Code Poster to help everyone 
understand the meaning of each card. Have someone demonstrate the 
Chicken Dance, or play the video, while students follow along on 
the cards.  

• To avoid confusion, loop cards should not be nested (i.e. do not put one 
loop inside of another loop).

• If you’re doing this activity with a really young or novice group of kids, 
you may want to remove the conditional and loop cards altogether.

• Just like most programming languages, the Dance Code Cards are 
designed to be aligned from top to bottom, not left to right. An 
example card alignment for the Chicken Dance is provided on the Code 
Your Dance Poster.

Facilitator
Tips
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Prompting Questions 

• Does anyone know why some cards, like the “Move forward __ step(s)” 
have a blank space on them?

 Answer: They allow us to write in numbers or directions to make  
 the instructions more specific. For example, by telling the user 
 how much they should turn or how many steps they should move.

• Who knows why having a loop card might be helpful?
 Answer: Just like in most dances, computer programs have groups 
 of actions that repeat multiple times. Loops allow computer 
 scientists to designate these repetitions without having to write 
 the same code commands over and over again.

• Does anyone know why conditional cards might be helpful in coding 
a dance?

 Answer: They could be used to specify different moves when the 
 song’s chorus is played, or to designate a part of the dance where 
 dance partners perform different steps. 

Read
Aloud

Let’s Try It!

With your group, design a dance with the cards by lining them up top–to–

bottom like the ones shown on the poster. Once you’ve coded your dance, 

see if the other group can learn your dance using only your code. Be sure 

to make note of where the other group gets stuck or messes up. If your 

code contains an error, then go back and refine it so it runs properly. This 

is called debugging!

Read
Aloud

Reflection Questions

• Was it difficult to get the other group to do exactly what you wanted? 
How did you fix the errors? 

• What did you learn about writing code that you didn’t know before?

• Are you curious about what code can look like in different coding 
languages? Check out your workbook to see the Chicken Dance in 
Python. What similarities or differences do you notice?

By using the Code Dance Cards, you were using a “programming 

language.” A programming language is the set of instructions that you can 

use to tell a computer what to do. There are many programming languages 

that can be used to tell a computer the same thing, just like there are 

multiple tools you could use to accomplish the same task when

building something. 

• Have you ever taught someone to do something by giving them a set 
of ordered steps? 

• Are there special words or symbols that are used to give instructions 
that you have seen? (e.g. yellow caution signs, signs with a line through 
something, etc.)

Read
Aloud
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Activity Instructions

An artificial intelligence (AI) is something that can make rational decisions, 

usually when solving one specific kind of problem. Most AI systems are 

built using computers, but an AI is anything that can make a decision. You 

can make one out of anything that follows rules to make choices. In this 

activity you will teach kids the basic decision–making principles of AI and 

discuss some applications of AI in commonly used technologies.

Goals, Objectives and Outcomes

• Define the term artificial intelligence (AI) and describe how AIs 
make decisions.

• Use and compare two types of non–computer AIs to play a game 
(Rock, Paper, Scissors).

• (Optional) Develop an algorithm for a fairer AI that gives more evenly 
distributed results.

Full Activity Time:

30 minutes

 Part 1: Rock, Paper, Scissors with Dice (15 minutes)

 Part 2: Rock, Paper, Scissors with Coins (15 minutes)

Materials:

• Five dice, one per group. 

• Five coins, one per group.

• AI worksheet (appears in the Youth Workbook and on the USB drive).

Not included in the kit:

• Five pencils, one per group.

• Extra paper as necessary.

Artificial Intelligence 
(Unplugged)

Important
Vocabulary

• Algorithm: A sequence of instructions for completing a task.

• Artificial Intelligence: Something that can make rational decisions, 
usually when solving one specific kind of problem.

• Fair: In randomness, “fair” means that all options (like the six numbers 
on a die) are equally possible.

• Random Number Generator: A component of many computer 
programs that produces a sequence of unpredictable numbers.

Youth Activity Introduction & Prompting Questions 

• What comes to mind when you hear the term “artificial intelligence”?
• Can you name some specific examples of artificial 

intelligence systems?
 Possible Answers: Some famous examples include IBM’s Deep 
 Blue or Watson. Deep Blue was the first AI to beat a human 
 Grandmaster chess player, and Watson beat the “Jeopardy!” game 
 show champion.

An artificial intelligence (AI) is something that can make rational decisions, 

usually when solving one specific kind of problem. There are AI chess 

players; a “chatbot” AI can have a conversation with you; spam filters 

use AI to keep unwanted emails out of your inbox; and there are now AI 

systems that can drive cars. Most AI systems are built using computers, but 

an AI is anything that can make a decision, and you can make one out of 

anything that follows rules to make choices.

Read
Aloud

• For younger participants, consider rolling the die a few times as a 
group to confirm their understanding and use of the Die Decision Chart 
in the workbook.

• For a variation that doesn’t require partners, reference the “To play 
without a partner” instructions.

Facilitator
Tips

Part 1:
Rock, Paper, Scissors (RPS) 
with Dice
(15 minutes)

Steps

1. Split kids into five groups or pairs (depending on numbers). Kit 
materials are provided for five groups of two.

2. Read the Activity Introduction and Youth Instructions sections out 
loud to the class. 

3. Show the Die Decision Chart to the groups (also appears in the Youth 
Workbook).

4. Have each group play a few rounds of RPS against each other, human 
versus human.

5. While the kids are playing against each other, pass out the dice.

6. Instruct each group to play RPS versus the AI. If kids are in pairs, have 
them first decide who will play the part of the AI and roll the die, and 
who will do the traditional RPS hand signals.

7. Facilitate the Reflection Questions and Follow–up Discussion: Random 
Number Generator sections.

Read
Aloud

Facilitator
Tips

Important
Vocabulary

ICON KEY:
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Reflection Questions

• Do you think it’s easier to play Rock, Paper, Scissors against another 
human or against an AI? Why?

 Answer: You can’t predict what number the die will roll; sometimes 
 you can predict what a human will do.

• How many options can a game die choose among?
 Answer: Six—one for each side.

• How many options are there in RPS?
 Answer: Three—rock, paper and scissors.

Read
Aloud

Group Follow–up Discussion: 
Random Number Generator

The die in our game serves as a random number generator (RNG), which 

is a component of many computer programs. To say that something is 

random means that you cannot predict what choice it will make next with 

any certainty. If an RNG has an equal chance of picking each option, we 

can also say that it is fair.

On a normal die, all six numbers are equally likely to be rolled—each with 

a ⅙ probability. A normal die is a fair way to choose among six options 

randomly. Rock, Paper, Scissors has three options from which to choose. 

By assigning two die numbers to each option, we have created a fair way 

to choose between the three options.

Read
Aloud

Youth Activity Instructions

1. To begin, pair up and play a few rounds of RPS against a partner.

2. Next, one person in each pair will play as the Artificial Intelligence. 
To do this, you will use a game die to make the choice between rock, 
paper and scissors.

3. The partner playing as themself plays the game like normal. Say “Rock, 
paper, scissors, shoot!” and flash your chosen hand symbol on “shoot.” 
The other partner rolls a die on “shoot” and looks up the number in 
the Die Decision Chart in the workbook to see if the AI chooses rock, 
paper or scissors. Take turns so each partner gets a chance to play as 
the AI.

To play without a partner:

1. Choose rock, paper or scissors for yourself.

2. After you have chosen, roll the die for the AI’s decision using the Die 
Decision Chart, which appears in your Youth Workbook.

Read
Aloud

DIE ROLL CHOICE

1 or 4 Rock

2 or 5 Paper

3 or 6 Scissors

DIE DECISION CHART

Part 2:
Rock, Paper, Scissors with Coins
(15 minutes)

Steps

1. Kids should already be in five groups from the previous activity. If they 
aren’t, split them up now.

2. Pass out the coins.

3. Read the Activity Introduction and Youth Instructions sections out 
loud to the class. 

4. Show the Coin Flowchart (this is in the Youth Workbook).

5. Have everyone play RPS, AI versus AI. If the kids are in pairs, one will 
use the coin while the other uses the die. If playing alone, students can 
use both in no particular order.

6. Facilitate the Reflection Questions and Follow–up Discussion: Code 
Your AI sections.

7. If time or interest allows, try one or both of the optional 
follow–up activities.

Youth Activity Introduction & Prompting Questions

Now we will use a different kind of random number generator: a coin! 

For this exercise, let’s call the “clover” side of your coins “heads,” and the 

“Code Your World” side “tails”.

• If the AI uses a single coin flip to make the decision, between how 
many options can an AI choose?

 Possible Answers: Two. One for heads, one for tails.

• How would you use a coin flip to make more complicated decisions 
involving more than two options?

 Possible Answers: You need to flip multiple times.

In order to use multiple flips to determine the outcome of Rock, Paper, 

Scissors, we will use an algorithm. An algorithm is a list of instructions that 

accomplishes a task. Computers follow algorithms to solve problems.

Read
Aloud
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Youth Activity Instructions

In this activity, you and your partner will play AI versus AI, this time with 

both a die and a coin flip as your RNG. Just like the previous game, one 

partner will play Rock, Paper, Scissors with a die and use the Die Decision 

Chart to determine the outcome. The other partner will use a coin flip 

as their AI. To determine the outcome of the coin flip, you will use an 

algorithm. The flowchart provided in the table in your workbook will help 

you decide the outcome of your RPS decision.

Read
Aloud

• Statistically, this coin flip algorithm chooses “rock” half of the time. To 
learn about data analysis and help kids discover this themselves, they 
can record the results of many rounds of RPS.

• There is a chart for data entry in the Youth Workbook (and on the 
USB drive).

Facilitator
Tips

Youth Activity Instructions

You may have noticed that the coin flip AI is more likely to choose a 

particular option than the others. We can actually find out which option 

the coin flip AI is most likely to predict, and estimate the percentage of the 

time it will choose each option. To do this, let’s play a bunch of rounds of 

RPS against this coin flip AI (15 or more, if possible). Put a tally in the rock, 

paper or scissors row on the Coin Flip Data Entry Chart in your workbook.

After you’re done, enter the total rounds played and calculate the 

percentage each option was chosen using the formula in your workbook.

Read
Aloud

Follow–up Discussion

Playing all those rounds of RPS to record the results is called data 

collection, and it’s an important part of computational thinking. Doing the 

math to find the percentages is called data analysis.

Computer scientists might write code to have two computer–based 

artificial intelligences play against each other billions of times, and record 

and analyze the data very quickly using a computer program.

Read
Aloud

Reflection Questions

• Does this coin flip AI make fair choices among rock, paper and 
scissors, i.e. is it equally likely to choose rock, paper or scissors?

 Answer: No.

• What percentages did you get for rock, paper and scissors using the 
coin flip AI?

 Answer: With enough rounds played, it should be roughly 50% 
 rock, 25% paper and 25% scissors.

• Now that you know this, can you think of a strategy to beat the coin 
flip AI more often?

 Answer: If the AI will choose rock the most often, choose paper 
 every time.

• If you just have one coin, can you create a new algorithm for the AI 
that chooses fairly?

 Answer: If you want to try it out, let’s do the bonus activity: A 
 Fairer AI!

Read
Aloud

Let’s Try It!

Try it a few times to get the hang of it. 

Read
Aloud

AI COIN FLOWCHART

FLIP COIN

FLIP COINCHOOSE 
ROCK

CHOOSE  
PAPER

CHOOSE  
SCISSORS

COIN KEY

HEADS

TAILS
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If time allows, have kids create their own algorithms for choosing rock, 

paper or scissors more fairly with the coin flip AI. Drawing flowcharts is 

a helpful tool for explaining their algorithms. The sample solution to the 

right is one possibility. If you are short on time and want to include this 

discussion, walk through this fair solution with the group as an example of 

another algorithm. Kids may enjoy playing against one another using any 

pair of algorithms.

HEADS TAILS

COIN KEY

SAMPLE SOLUTION:
COIN DECISION CHART

Youth Activity Instructions

Our first coin flip AI didn’t choose fairly. What might we change to make it fair?

Here’s one possible solution: Flip the coin twice and use the Coin Decision 

Chart to determine the choice. If your two flips are heads then tails, for 

example, the choice is paper. If you flip tails both times, start the process 

over by doing two more flips.

Read
Aloud

FIRST FLIP SECOND FLIP CHOICE

Heads  Heads Rock

Heads Tails  Paper

Tails  Heads Scissors

Tails  Tails  Try again!

Reflection Question

• Now that you’ve played a few rounds against this AI, are there 
potential downsides to the way this algorithm works?

 Answer: This algorithm is more time consuming and, while this AI 
 is fair, it isn’t guaranteed to ever make a choice. What happens if 
 your coin flips only ever come up tails? It will never decide!

Read
Aloud

Bonus Activity: 
A Fairer AI
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Activity Instructions

This activity is about a puzzle in CS called map coloring, which involves 

finding the fewest number of colors to paint a map so that no country is 

the same color as any of its neighbors. This introduces the idea of pattern 

recognition, which is a key skill in breaking down problems into smaller 

parts and creating reusable solutions.

There are two parts to the Color Your World activity. In Parts 1A and 1B, 

kids color maps to determine the minimum number of colors required 

for each, and learn to recognize patterns that appear in maps that follow 

these rules. In Part 2, kids will create their own world maps.

Goals, Objectives and Outcomes

• Determine the minimum number of colors required to fill in maps 
according to rules.

• Practice recognizing patterns in maps.

• Recognize that you use algorithms when you follow rules to color maps.

Full Activity Time:

45 minutes

 Parts 1A and 1B: Color Your World Challenge (25 minutes)

 Part 2: Draw Your Own World (20 minutes)

Materials:

• Color Your World worksheet (appears in the Youth Workbook and on 
the USB drive). 

• Five boxes of crayons, shared between pairs. (Each student needs 
access to five different colors—sharing will work.)

Not included in the kit:

• Paper, at least one piece per student. 

• Optional: pencils, one per student. 

Color Your World
(Unplugged)

Important
Vocabulary

• Map Coloring: The assignment of different colors to different regions 
on a map. In mathematics, map coloring is used to determine the 
minimum number of colors needed so that no two adjacent regions 
have the same color.

• Algorithm: A sequence of instructions for completing a task.

Youth Activity Introduction

Computer scientists look for ways to solve complicated problems. One 

important strategy for doing this is to look for patterns and understand 

what they mean. We call this “pattern recognition.” Pattern recognition is a 

problem solving strategy that allows us to easily break big problems down 

into small ones, and then create or apply a reusable solution.

Here’s an example from real life: Did you ever notice that even–numbered 

buildings or houses usually appear on one side of the street, while odd–

numbered buildings or houses appear on the other side? Next time 

you’re walking or driving down the street, take a look! Do odd–numbered 

buildings appear on the north or south side of streets that go east–west? 

How does it work on north–south streets? Recognizing and understanding 

this pattern will help you find where you’re going more easily!

Read
Aloud

Part 1:
Color Your World Challenge
(25 minutes)

Steps

1. Direct students to open the Color Your World section in 
their workbooks.

2. Pass out the crayons and encourage the group to share if necessary.

3. Read the Activity Introduction and Part 1A: Youth Instructions 
sections aloud.

4. Allow everyone 10 minutes to color on the sheets before instructing 
them to swap sheets with a partner to check for mistakes or 
opportunities to use fewer colors.

5. Once students have discussed amongst themselves, share the correct 
number of colors per map (see Map Solutions section).

6. Facilitate the Follow–up Discussion: Pattern Recognition. 

7. Read the Part 1B: Youth Instructions section aloud to the class, giving 
kids time to record answers in their workbooks and check their work 
with others.

8. Facilitate the Follow–Up Discussion section.

Read
Aloud

Facilitator
Tips

Important
Vocabulary

ICON KEY:
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Part 1A:
Color Patterns

• Some students may end up with an incorrect answer. Before sharing 
the correct answers, give them an opportunity to check their own or 
their neighbor’s map for correctness and optimality (did they really use 
the fewest colors possible?). This process helps reinforce the core skills 
of the activity.

• Some kids may opt to label the countries in pencil prior to coloring. 
This step makes it easier to correct any mistakes.

• It’s not important that each country gets filled in solidly with color. As 
long as it’s clear which color is assigned to each country, that’s sufficient.

Facilitator
Tips

Youth Activity Instructions

In this activity, you’re going to learn about a classic pattern recognition 

puzzle in the CS world, called map coloring. Open your workbook to the 

Color Your World Worksheet and look at the three maps in Part 1A. Here’s 

the challenge: You want to color in the countries on this map using the 

fewest colors possible. The only rule is that two countries that touch each 

other can’t be the same color.

Read
Aloud

Let’s Try It!

Try coloring the maps on Part 1A of the coloring sheet. Remember, the only 
rule is that two countries that touch each other can’t be the same color.

Read
Aloud

MAP 1 MAP 2 MAP 3

Part 1A: Answers for Maps 1 - 3 

Facilitator note: These maps appear blank in the Youth Workbook. Below are possible solutions. Be aware that while there are multiple valid ways to color 

these maps, the minimum number of colors required will not change.

Map 1 requires three colors Map 2 requires four colors Map 3 requires only two colors

Group Follow–Up Discussion: Pattern Recognition

Prompting Questions 

• How many colors did each map require?
 Answer: See map solutions.

• What patterns did you notice as you were coloring the maps?
 Answer: There are many possibilities; any pattern 
 they notice is valid.

• When you were coloring and had to use a third color for the first time, 
what did you see that made you use the third color?

 Answer: When there are two countries touching each 
 other, they must be different colors. If there is a third country that 
 touches both of them, it can’t be either of the first two colors, so 
 you have to use a third one.

 Let’s look at map 1 as an example. Coloring the countries one–by 
 one, if you colored Chad blue and then colored Cameroon green, 
 you have to choose a third color for the Central African Republic 
 because it touches both Chad and Cameroon, so it can’t be blue 
 or green.

• Look at Part 1A of your coloring sheet and point out to your neighbor 
two more examples of three touching countries in the maps. In each 
case, are all three countries different colors?

 Answer: Yes

Read
Aloud
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Part 1B:
The Wheel and Spokes Pattern

Youth Activity Instructions

The three–country pattern from Part 1A is one that people commonly 

notice. Now, let’s look at another common pattern that tells us something 

useful about the whole map. Check out map 4 on Coloring Sheet Part 1.

Read
Aloud

Let’s call this pattern, a country in the middle with several surrounding it, 

a “wheel and spokes” pattern because it looks like the spokes on a bicycle 

wheel. Each country attached to the center country is a “spoke.”

Prompting Questions 

• Can you find an example of three countries touching one another in 
the wheel and spokes pattern in map 4?

 Answer: There are several of them. Have students point them out  
 to the group, and refer to the answers on page 43.

• How many groups of three touching countries are there?
 Answer: Six different groups of three countries.

An example of a wheel and spokes pattern.

MAP 4

Part 1B: Answers for Maps 4
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Youth Activity Instructions

Because a wheel and spokes pattern always 

contains a group of three touching countries, that 

means any map with this pattern requires at least 

three colors. This is a powerful idea, because it 

means that you can know something about the 

whole map without looking at the entire thing!

We can take this a step further. What if I told you 

that some wheel and spokes patterns require four 

colors? Look at maps 5 and 6 on Coloring Sheet 

Part 1B; can you spot the difference between which 

wheel and spokes patterns require three vs. 

four colors? 

Let’s find out! The four blue countries (Chad, 

Malawi, Mali and Swaziland) are the centers of 

different wheel and spokes patterns. Use the chart 

in Coloring Sheet Part 1B to record the colors 

required and number of spokes for each pattern.

Read
Aloud

Answers for Maps 5 & 6

MAP 5 MAP 6

COUNTRY AT CENTER COLORS REQUIRED SPOKES

Chad 3 6

Malawi 4 3

Mali 4 7

Swaziland 3 2

Follow–up Discussion

• Do you notice any patterns in the number of spokes and the number 
of colors required?

 Answer: If the wheel has an even number of spokes, it requires 
 only three colors. If it has an odd number of spokes, it 
 requires four.

• Look back at the map of Africa. Do any of the wheel and spokes 
patterns require four colors?

 Answer: Yes! The Mali and Malawi patterns require four colors, 
 because they have an odd number of spokes.

• If the only thing we know about the map of Africa is that it has a wheel 
and spokes pattern with an odd number of spokes, what does that tell 
us about how we’ll have to color the map?

 Answer: This tells us that the map of Africa requires at least 
 four colors.

Real life applications of pattern recognition

Pattern recognition processes like this are important in solving lots of 

real–world problems. Computers use similar principles when they do facial 

recognition. Some facial recognition systems start by looking at lots of 

images with faces in them, and look for patterns that appear in them that 

don’t appear in images without faces in them. After determining some 

simple patterns, they can use these patterns to quickly say whether an 

image has a face in it with reasonable confidence. This is similar to how 

you were able to see if a map needed at least three or four colors just by 

finding a wheel and spokes pattern.

Read
Aloud

Part 2:
Draw Your Own World
(20 minutes)

Steps

1. Give one sheet of paper to each student. 

2. Read the Activity Introduction and Youth Instructions sections out 
loud to the class. 

3. Allow 5-10 minutes for everyone to draw a world map.

4. Once everyone has had an opportunity to draw, invite volunteers to 
share their maps with the group. (Possible Solutions are provided as 
an example.)

5. Facilitate the Reflection Questions and Follow–up Discussion: A Map 
Coloring Algorithm sections.

Youth Activity Introduction

We have learned about some patterns in maps and the number of colors 

they can use. Now let’s draw our own world maps!

Draw a map with four different continents. Have fun with it, and make 

sure your world map satisfies this constraint: You should have a continent 

that requires exactly one color, a continent that requires two colors, one 

that requires three, and one that requires four. Remember, a continent is a 

landmass that can contain any number of countries.

Read
Aloud
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• If anyone needs a hint, encourage them to add a country to their map for each step, 
rather than starting from scratch. For example, you can modify a two–color map to make 
a three–color map just by adding one more country to it. (See the example.)

• Once students have completed their continents, give them a two more minutes to try 
drawing a map that requires five colors. Don’t let them spend more than a couple of 
minutes on this task, because it’s not possible. You’ll talk about this in the 
reflection questions.

Facilitator
Tips

Possible Solutions: Here are some sample continents that require different numbers 

of colors. Notice that there’s no continent that requires five colors. That’s because it’s 

not possible to draw! After giving everyone time to draw, you’ll discuss this in the next 

reflection section.

1 COLOR 2 COLORS 3 COLORS 4 COLORS

It’s an island of 
just one country.

It’s two countries 
that share a 
border.

This is the first 
pattern from 
above. It’s three 
countries that 
all touch one 
another. This is a wheel 

with three spokes. 
You can also 
think of it as four 
countries where 
each country 
touches all three 
other countries.

NGSS Science and Engineering Practices: Using Mathematics and 
Computational Thinking:

• Elementary 3-5: Organize simple data sets to reveal patterns that 
suggest relationships.

• MS 6-8: Create algorithms (a series of ordered steps) to solve 
a problem.

CSTA:
• 1B-AP-10 3-5: Create programs that include sequences, events, loops 

and conditionals.

• 1B-AP-11 3-5: Decompose (break down) problems into smaller, 
manageable subproblems to facilitate the program development 
process.

• 2-DA-09 6-8: Refine computational models based on the data they 
have generated.

• 2-AP-10 6-8: Use flowcharts and/or pseudocode to address complex 
problems as algorithms.

• 2-AP-12 6-8: Design and iteratively develop programs that combine 
control structures, including nested loops and compound conditionals.

Interested in more great CS activities? There are a lot of great resources 
out there. Here are some that we recommend:

CSTA:
• 4-H CS Playbook (4-H.org/CSplaybook) is the ultimate guide for 

educators with little to no CS experience who are looking to bring CS 
into their classrooms or clubs in a hands-on, fun and experiential way. 

• CS First (g.co/csfirst) offers an introductory, video-based computer 
science curriculum that teaches students foundational skills using 
Scratch. Try another hour-long activity, like Create your own Google 
logo, or even a full theme, like Storytelling!

• Code.org provides curricula for K-12 computer science educators 
and organizes the annual Hour of Code, a global movement that 
encourages kids to create with code for one hour. Join the movement 
and participate in #HourofCode this #CSEdWeek in December.

• Scratch (scratch.mit.edu) is the world’s largest and friendliest creative 
coding community for kids. Encourage kids to create new projects and 
explore, and you can explore their Scratch Educator community for 
teaching resources.

Reflection Questions

• Was anyone able to draw a map that requires five colors?
 Answer: No, it’s not possible. Even if you colored 
 the map using five colors, there is a way to color 
 it using fewer colors. In math and computer science, 
 this is known as the Four Color Theorem. It’s hard to 
 prove, but consider this: In the simplest maps with  
 one, two, three or four countries, every country 
 touches every other country. Is it possible to add a
 fifth country to your map such that it touches all four 
 other countries? Mathematicians started working on 
 proving this in the 1850s and it took until 1976 for 
 someone to totally solve it!

• Can anyone share their approach for coloring a map that 
follows the rule about touching colors?

 After someone gives an answer, prompt the group by 
 asking: “What was that an example of?” It’s an 
 algorithm! An algorithm is a list of steps you can 
 follow to solve a problem. In this case, the problem is 
 coloring the map while following the rules.

• Does anyone else have an algorithm to share?

Read
Aloud

Take It Further

Map coloring is one problem in the fascinating branch of 

computer science and math called graph theory. To learn 

more about graph theory, including how map coloring can be 

used for solving Sudoku puzzles, check out this article: 

bit.ly/2M3COOC. 

Next Gen
Science Standards

Teaching Computer Science
Beyond NYSD

Take a moment to learn more about Common Measures, 4-H’s system-wide data collection toolkit that allows us to measure, understand and amplify the positive 
impact we’re having in our communities. Common Measures is a game-changing resource for 4-H that will allow you to improve your programming, reach more young 
people and bring in additional resources to support your work. All you need to do to get started is:

1. Visit campus.extension.org

2. Log in, or create a new eXtension account

3. Find the “4-H Common Measures and Lesson Study: Making Data-Driven Decisions” by simply searching “4-H Common Measures” in the search bar

4. Complete the eight-module course that will help you improve your programs and delivery

Are you a 4-H professional?

Your feedback helps us improve NYSD each year! 
Please take a few moments to fill out this survey about 
your NYSD experience: 4-H.org/NYSDsurvey 

Don’t forget to share photos from your NYSD 
experience to social media using #4HNYSD



In 4-H, we believe in the power of young people. We see that every child has valuable strengths and real 
influence to improve the world around us. We are America’s largest youth development organization—

empowering nearly six million young people across the U.S. with the skills to lead for a lifetime.

Learn more online at: www.4-H.org/NYSD

Support from:


