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Jungle Maze

Sphero has done some SERIOUS exploring! Be careful...Sphero hears 
something behind it and needs to escape. Up ahead is the entrance to what 
looks like a shortcut. Can you program Sphero to get through in time? Use the 
Block canvas to program a path through the shortcut to help Sphero escape the 
wild creature that is chasing it.  

LEARNING OBJECTIVES:  
• I will learn about block programming.
• I will use the movement and lights & sounds blocks in a new program.
• I will program Sphero to escape the maze.

Tags: exploration problem solving addition measurement coding

block coding

Grades: 3 to 6 | Duration: Up To 1 Hour

Supplies: Maze tape or blue painters tape. Scratch paper and a pencil.

This project was developed by 
Sphero® and is featured on 
MakerHub with their permission. 

For more makerspace projects, 
visit makerhub.demco.com.



Step #1: Exploration - Finding a Shortcut

There it is. Up ahead. It looks like a short cut. Not knowing what's chasing Sphero means that you need to

help it get away as quickly as possible.

Approach the shortcut and describe what you see to your group. You will need to program Sphero to travel

through it as quickly as possible without getting lost.

During this activity you learn how to program Sphero to roll through a path. You will do this using a series of

roll blocks. The roll block tells Sphero to do three things:

1. Which direction to roll (Heading)

2. How fast to roll (Speed)

3. For how long to roll (Duration)

Educator Tip:

Before starting this activity, create different paths around the room. Consider creating a unique path for 
every two or three groups. This will all depend on class size and group size.

In Step 2 you can see an example of a path. It's relatively simple. It has 3 turns and 4 straights. If you want 
to make it simpler, consider reducing the number of turns or distance of the straight paths.

Make the sides of the path about 12 inches apart. This should be plenty of room for the Sphero to move 
through. Mark the entrance and exit. Measuring will be a lot easier for students if they don't have to 
measure with any fraction of the "stick." Do your best to make each straight section equal to whole units of 
the "stick."

Sphero Jungle Maze - Pg. 2/11



Reflect on the following questions with students:

How many turns are there?
Estimate the angle measurement for each turn.

What will be the trickiest part to navigate?
How will you make sure Sphero doesn't get lost (travel outside of the defined path)?
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Step #2: Exploration - Measuring Distance

You don't have much time. You need to get Sphero rolling as soon as possible. In order to keep Sphero on

the right path, you need to take some measurements inside the shortcut.

The Measuring Stick

There are a lot of units of measurement that we use daily. For distance we use standard units like inches,

feet, yards, or miles. Sometimes we use metric units like millimeters, centimeters, meters, or kilometers.

Today, however, you are going to use "sticks." A truly great explorer must adapt to her or his surroundings

and make use of what is available.

In the image below, you see an example shortcut. The path is measured for you in sticks. Count up the

sticks in each section.

To help with programming, there is a roll block that has been created to approximate what it will take

Sphero to travel the length of one stick.

The picture below states: "At a speed of 52 for 0.5s, Sphero will roll a distance equal to one stick."
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Attachments: sticks.pdf

Educator Tip:

There is no programming in this step. Make sure students understand that they will be using the paper stick

they were give to measure their path. Demonstrate this if some students are having difficulty understanding

this.
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Step #3: Exploration - Measuring Angles

Look back at the example shortcut. How many turns are there? Each of those turns requires a change in the

program.

Sphero has a companion protractor to help you create accurate programs. The picture below is the same

example shortcut but with angle measurements at each turn. Look closely at the picture and answer the

following questions with your group:

Look at the entrance to the shortcut. You can see the blue tail LED on Sphero. When aimed, Sphero's

heading is 0°. What is the heading of the blue tail LED? Use one of the protractors if you need help.

Look at the protractors at each turn. Each points the exact same direction as the protractor at the

start. Why do you think this is? You will need to understand this in order to program Sphero.

Educator Tip:

It is important that students understand heading. If you look at the picture, you'll see a red arrow on each

protractor. Each red arrow is pointing the same direction. This is meant to show the students that once they

aim the robot (the first robot at the entrance with the blue tail LED in the example), they have set the

robot's heading to 0°. And once 0° is set, 0° will always be in that direction. What that means is that each

time Sphero turns during a program, it's original aim & heading does not change.
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Step #4: Skills Building - Make a Plan

If you were to add a roll block and set the heading to 90°, Sphero will turn right. If you wanted Sphero to

return to the original direction it was heading, you would add another roll block and set the heading back to

0°.

Grab a piece of scratch paper and a pencil. Take a look at the shortcut in front of you and draw it on your

scratch paper. Now take your stick and measure each section of path on the floor that Sphero will follow.

How many sticks long is each section?
How many total sticks long is the entire path?

Once you have taken your measurements and recorded them on your scratch paper, grab one of the

Sphero protractors and your robot.

Set your Sphero at the entrance of the shortcut.

Mark this spot so you know where to start each time you test your program.

Aim your robot so that it will head straight down the first section of the path.

Place the protractor at the first turn and measure the angle. Remember to keep the 0° point in the

same direction as at the start.

Educator Tip:

Hopefully the paths created for students can be measured in whole "sticks." This will help with the math

that the students will do in the next step.

Be sure to remind students about the heading of Sphero after it is aimed --> 0° always points the same

direction.
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Step #5: Challenge - Test Roll Block

You have all you need now to program Sphero a way through the shortcut. And it's a good thing because

whatever it is that's chasing Sphero is moments away.

Open a new Blocks Canvas by tapping the programs button in the top right. Be sure to select "Blocks"

before tapping on "Create."

Tap on the "Movement" category at the bottom and drag a roll block onto the programming canvas. Now

place Sphero at the entrance to the shortcut. Next to Sphero, place the measuring stick next to it like in the

picture below. Complete the roll block so that it looks like the one below. Test to make sure Sphero runs

the length of the stick. If it run too short or too long, adjust the speed until it is just right.
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It is important that students get this first roll block just right. They will essentially use this same roll block

throughout their program but with different headings at each turn.

Aim Sphero so that it will roll alongside the stick. Now on the roll block that you just added to the

programming canvas, tap the first circle. You want your heading for this to be 0° (which means it will roll

straight ahead). Tap the second circle and set the speed to 52. Tap the last circle and set the duration to

0.5s. Your roll block should look like the roll block below.

Tap the green "Start" button and watch Sphero roll alongside the stick. Did Sphero roll the length of the
stick? Did it roll to far or too short?

If Sphero rolled the length of the stick, then you are ready to go to the Step 6 to complete the challenge. If

not, use the directions below to get it just right:

If Sphero rolled too far, reduce the speed by 1 and retest. Keep doing this until Sphero rolls the

length of the stick.

If Sphero rolled too short, increase the speed by 1 and retest. Keep doing this until Sphero rolls the

length of the stick.

Educator Tip:
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Step #6: Challenge - Program Sphero Through the Shortcut

Let's do this! Time to go.

Use your scratch paper map and the new roll block to start your way through the shortcut. Each stick is

equal to one of those roll blocks you made. Keep in mind that you will need to change the heading on each

one based on the angle measurements you made in Step 4.

Good luck!

(If you finish quickly, think about experimenting with lights and sounds.)

Educator Tip:

Each section of the shortcut needs to have an identical roll block for each stick measured. Once Sphero

makes a turn, the new roll block(s) need to reflect the change in heading.

Further explanation:

After running the test back in Step 5, you now have the first block you will need to program Sphero through

the shortcut. Look at your scratch paper to determine how many sticks Sphero must travel in the first

section. If it's more than one, you will want to create a new roll block for each stick. Each roll block should

be exactly the same.

When you get to a turn, program a new roll block but this time change the heading to the angle you

estimated earlier in Step 4. Keep the speed and duration the same. If the distance Sphero has to travel is

greater than one stick, be sure to create a block for every stick with the same heading, speed, and duration.

Repeat this process until you can get Sphero through the shortcut successfully.

What kind of problems did you run into?
What adjustments to your program did you make along the way?
Where your original measurements accurate enough to get you through the shortcut?

If you have some extra time, try experimenting with colors and sounds. Can you make Sphero change
colors at each turn? Can you program Sphero to signal when it enters and exits the shortcut?
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Step #7: Extended Challenge

Your program used lots of roll blocks. Can you think of a way to reduce the number of blocks used but still
roll the same distance in each section of the shortcut? Would you modify the speed or the duration? Which
mathematical operation(s) could you use?

Discuss this with your group and come up with a new program to demonstrate what you did.

Another way to reduce the number of blocks used, you could include loops in this program. You used the

same block multiple times in some sections of the shortcut to ensure Sphero rolled the correct distance.

Loops do this for you by repeating a line of code or a process over and over.

Experiment with loops. Don't be discouraged if you aren't able to get it to work. You will be learning about

loops in the next lesson.
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