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WORLD - Unit 6 of 8
Costa Rican Turtles

Combine computing, geography and creativity to save the turtles!
Learn about Paso Paciﬁco's ingenious conservation solution of decoy turtle
eggs.
Program your own Decoy Sphero to fool the poachers and make it to the safety
of the sea! Discover Sphero's sensors.
LEARNING OBJECTIVES:
• I can program Sphero to go over obstacles
• I can explain how human processes inﬂuence environments
Tags: comparators
outdoor

accelerometer

problem solving

social studies

if then, else

biology

block coding

animals

geography

Grades: 5 to 9 | Duration: Up To 1 Hour
Key Stages: Computing.KS3.1, Design.KS3.T4, Geography.KS3.HP3
NGSS: HS-LS4-6, MS-LS2-4
Supplies: Sandbox or outdoor space with rough terrain- ideally a sand pit a
sand pit with mini dips and hills dug/built in (for dunes and nests), Sphero
nubby covers
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Step #1: Exploration - Inspiring conservation

Find Costa Rica on a map. What continent is it in?
Watch the video below. Why are the sea turtle eggs found on Costa Rican beaches in danger? What is a
poacher?
Female turtles lay their eggs at night and the process is exhausting. They crawl very slowly out of the
ocean, ﬁnd a dry part of the beach and begin to ﬂing away loose sand with their ﬂippers. She then
constructs a “body pit” by digging with her ﬂippers and rotating her body. She ﬁnally digs an egg cavity
using her cupped rear ﬂippers as shovels. She usually lays between 80-100 eggs which take 60 days to
hatch. Poachers try to steal the eggs while in the nest to sell in the black market.

What solution did Paso Paciﬁco have come up with to protect the eggs and stop poachers? Why do you
think this will work?
How could you describe conservation?
YouTube video: https://youtu.be/qF76T6ibiSE

Educator Tip:
In many parts of the world, sea turtle eggs are a prized delicacy, but illegal poaching and a hungry black
market trade have taken a toll on global turtle populations.
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Step #2: Exploration - Human inﬂuence
Poaching eggs has a direct effect on the environment. What effects does it have? (Think wider than just the
effect on turtles).
Poaching is an example of how humans inﬂuence environments negatively. We can have both a positive
and negative effect on the world. What other examples of humans inﬂuencing the environment can you
think of? These could be small (feeding wild animals in the park) or big (climate change).
Create a table and to share your ideas. Organize them into positive and negative effects.
Educator Tip:
Have students share out different human inﬂuences on the environment and the positive and negative
effects of these inﬂuencers.

Step #3: Exploration - If Then Else
Recap how you have used the If Then and If Then Else blocks before and how it works.
Open the attached program and predict how it will work. Describe its function in one sentence using the
words If and Then.

Which block in this program is a sensor? What does it measure?
Educator Tip:
The program tells Sphero to roll along, but IF it encounters an incline, THEN it will increase its speed to
climb the hill.
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Step #4: Skills Building - Using If Then Else
You will now pretend your Sphero is a newly hatched turtle. Your task is to get your Sphero turtle from its
nest across the sand and safely to the ocean. Note: turtles do not have to follow the same path.
Exploratory Questions to help guide your program creation:
1. Look at the obstacles that are provided for you. What will Sphero need to be able to do?
2. What program blocks could you use for when Sphero encounters a hill (dune) or a hole (nest)?
3. What measurements or sensors will Sphero be using and what blocks will read and carry out this
information?
4. Be careful your Sphero doesn't ﬂy to high in the air, remember your Sphero is a turtle and shouldn't
ﬂy off the ground.
Task:
1. Edit the linked program so that Sphero will increase its speed when hitting a hole or a hill in the
pathway.
2. Test and debug your program so that the egg will arrive safely to the ocean.
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Educator Tip:
How to create a path for your students to follow: If you have a sand box: Create small mounds of sand
so that the Sphero will have to increase speed to roll over those mounds. You may want to add water to the
sand to make it more sturdy. All students should have to start in a similar location (nest) and then they can
cross the ﬁnish line anywhere, which will represent the "Ocean"
Other Options for creating a pathway from the nest to the ocean
Outside in the grass/dirt with rolling hills, use a rope or tape to show the starting point (nest) and the
ending point (Ocean).
Small dirt piles on the ground for Sphero to roll over
Use Sphero ramps or create your own

Step #5: Challenge - Comparing Programs
Have all the eggs (Spheros) try to make it to the ocean. Compare your program with other's programs.
Which turtle egg will get to the ocean the quickest? The slowest? Will all eggs (Spheros) make it?
Identify why some turtles are faster or slower than others, or why others did not make it to the ocean.
Educator Tip:
Gather all of your students and have each group show how their turtle is able to make it from the nest to
the ocean.
1. Which Sphero turtle got there the quickest?
2. Which Sphero turtle was the slowest but got there safetly?
3. Did any Sphero turtles ﬂy off the ground or not act like a "turtle"?
4. Did any Sphero turtles get stuck - help them identify why.
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