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Step 1: Background Information on Computer Programmers and the Pythagorean Theorem (5-10 minutes)
Show Video: The Pythagorean Theorem.

Explain to students that computer programmers use computer languages, called code, to teach a machine how to do a specific task. 

Next, explain that the United States military hires computer programmers to write code to program drones. Drones are unmanned

aircraft or robots that are controlled from far away. Show Handout: Drones in the Military.

Programmers use their knowledge of mathematical formulas while they are programming drones. For example, they can program

the drone to calculate the shortest path to detonate a bomb using the Pythagorean Theorem. Here’s how it works: 

The drone receives data showing the location of a mine.

The data represents distances that create two legs of a right angle.

The drone uses the length of the two legs to calculate the hypotenuse - the shortest path!

Tip: if students need to review Pythagorean theorem, show Handout: The Pythagorean Theorem.

In this adventure, you will think like a computer programmer and use the Pythagorean theorem to find the shortest path

to an underwater mine.

Step 2: Activity Set Up (5 minutes)
Explain to students that they will imagine they are computer programmers who will be coding a drone to travel as quickly as possible

from a submarine to an enemy mine. Before they can write the code, they need to find enemy mines and calculate the shortest

distance to get to them. 

In the activity, students will look for underwater enemy mines in an ocean and calculate the shortest distance to them. The classroom

will represent the ocean. Students’ desks will represent Navy submarines that are in the ocean.  

Provide students Handout: Steps to Find Shortest Path to Underwater Mines. As a class, read through step 1.

Teacher Prep: This activity requires about 10 minutes of prep. See Handout: Teacher Prep and Handout: Classroom Mines for instructions.

Step 3: Finding Mines (5 minutes)
Have students complete step 2. Explain to students that there are mines hidden around the classroom. There are 4 types of mines. One

type of mine is a priority mine, which means it needs to be diffused immediately. The other 3 types of mines are inactive mines and

do not need to be diffused immediately. Students should walk around the room and look for a priority mine.
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Step 4: Creating a 3-D Map (20+ minutes)
Have students complete step 3. Students will draw a map of the classroom and mark the location of their priority mine on their map.

Then, they will mark the location of their desk (which is their submarine).

Next, explain to students that they will make their map 3-dimensional. To do this, students will create small replicas of their

submarine and mine and place them on their map. 

Provide students with clay, pipe cleaners or other art supplies to create their replicas.

When students finish creating their replicas, they should place them on the map in the same location where the objects are in real life.

For example, a student who finds a priority mine on the door frame of the classroom should place his or her replica on the map where

the door frame would be located.

Computer Programmer:

Pythagorean Theorem
 

Explain to students that they should not move any mines. When they find a priority mine, they should record the location on their

handout and return to their seat.

Step 5: Calculating Shortest Distance to Mine (10+ minutes)
Have students complete step 4. Students will calculate the shortest distance to their mine using the Pythagorean theorem.

Provide students with a ruler and a protractor.

Students will draw a straight line that connects the enemy mine to the submarine. This line will be the hypotenuse. Students should

NOT measure the length of the hypotenuse using their ruler.

Next, students should create a right triangle on their map. Then, students should measure the legs of their right triangle in

centimeters and write the measurements on their map. 

If students need help creating a right triangle, show Handout: Steps to Create a Right Triangle.

Next, students will use the Pythagorean theorem to calculate the length of the hypotenuse. Remind students NOT to write their

answer on their map!

Step 6: Calculating Shortest Distance to a Partner’s Mine (5-10 minutes)
Have students complete step 5. Students will be divided into pairs. Students will switch maps with each other and use the

Pythagorean theorem to calculate the shortest distance from the submarine to the mine. 

After they finish their calculations, students should check their answer with their partner to see if they got the same answer. If

students did not get the same answer, they should work together to determine which calculation is correct.

Extra Time (15+ minutes)
Explain to students that they will calculate the time it takes to travel from a submarine to a mine. Provide students with Handout:

Steps to Calculate Travel Times.
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Not provided: Provided online:
Protractor

Ruler

Art supplies (e.g., clay, pipe cleaners, popsicle sticks, etc.)

Video: The Pythagorean Theorem

Handout: Teacher Prep

Handout: Classroom Mines

Handout: Drones in the Military

Handout: The Pythagorean Theorem

Handout: Steps to Find Shortest Path to Underwater Mines

Handout: Steps to Create a Right Triangle

Handout: Steps to Calculate Travel Times

Marterials List
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Teacher note: students can calculate the travel time to their mine or to their partner’s mine (or both!).

Tip: The rate given is a fictional number. It is not the rate that a real drone would travel in the ocean. You may wish to explain to

students that because their maps are not drawn to scale, their calculations will not be representative of how fast and far a drone

would travel.


