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To complete this worksheet you will need: 
• An EV3 robot built according to the instruction manual 
• An iPad or computer installed with the EV3 software 
• Part 2: 

o Rulers for measuring the radius 
o A vinyl printout of the steering mat available at http://STEM-education.ca/SteeringMat.pdf or four circles of 

radius 24 cm, 12 cm, 8, cm, and 6 cm drawn on the floor or on a poster board. 
 

http://stem-education.ca/SteeringMat.pdf
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Part 2: Describing and modeling the robots’ turns according to the steering setting 

Part 2 Instructions: 
1. Drag and drop a <Move> block onto the 

programming chain.  
2. Drag the arrow for the steering until 25 is 

entered.  
3. Which blue circle on the steering mat does the 

outer robot wheel follow? 
4. Measure the radius of the blue circle. Record 

the radius in the table.  
5. How many wheel rotations does it take for the 

robot to make one full circumference of the 
blue outer circle? Record the number of wheel 
rotations in the table. 

6. Record which robot wheel follows the outer 
circle. 

7. Repeat all the steps for 100, 75, 50, 25, 0, -25, -
50, -75, -100 
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Steering 
Setting 

Radius of robot turn 
(blue circle) 

# of wheel rotations to 
complete one circle 
(circumference) 

Which wheel is on 
the outside of the 
circle? 

Which direction 
does the robot 
travel? 

100     

75     

50     

25 
24 cm 8.6 rotations Left clockwise 

0     

-25     

-50     

-75     

-100 
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Extension to Part 2 for Grades 6 and above: 
 
Steering 
Setting 

Radius of robot turn 
(blue circle) 

Calculate circumference 
from the radius (c=2𝝿𝝿r) 

# of wheel rotations 
to complete one circle 
(circumference) 

Convert # wheel 
rotations to cm. (wheel 
circumference = 17.6 cm) 

100     

75     

50     

25 
24 cm 2 x 22

7
 x 24 cm = 150.9 cm 8.6 rotations 

8.6 rotations x  
17.6 cm

rotation
 = 151.4 cm 

0     

-25     

-50     

-75     

-100     

 
Compare and explain the similarities or differences between the two circumference measurements.  
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Part 3: Modelling power differential with fractions and percentages 
The power differential is the different power that is delivered to each wheel. When the power differential is at its maximum, each 
wheel is going in different directions. When the slider is set to 100 the power is going to both wheels for a maximum or tight turn. 
In the image below a) shows how the steering is programmed – the <steering> on the <Move> block  as 100 meaning 100%, b) 
shows how the direction the wheels rotate, and c) shows the movement of the robot. The right wheel turns one-wheel rotation 
backward and the left wheel turns one-wheel rotation forward. This can be represented as equal sized bars or rectangles (see image 
a) below).  
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Draw bars to represent how much each wheel rotates (when the steering block is set to 1-wheel rotation) for 75, 50, 25, and 0. 
Colour in the bars to indicate the amount of power going to the wheel. Describe the robot’s turn.  
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Draw bars to represent how much each wheel rotates for -75, -50, -25, and -100. Colour in the bars to indicate the amount of power 
going to the wheel. 
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Part 3 Extension: Modelling power differential with fractions and percentages 
 
Differential means difference. What is the difference between each wheel’s rotation? For example: with 75% 
steering, the left wheel rotates 1 rotation forward and the right wheel rotates 1

2
  a rotation backwards.  

 

 
 
What is the fraction (proportion) of the total power differential?   3

4
    

 
Express the fraction as a percentage. 75%.  
 
What do you notice about the relationship between the percentage you found and the <steering> number on the <Move> block ? 
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Identify what is difference between the right and left wheels for 50, 25, and 0. 
 

 1. Copy the colored wheel rotations from Part C: Differential 
2. Color in the total power differential 

What is the fraction 
(proportion) of the total 
power differential?    

Express the fraction as a 
percentage. 

75 

 

 

3
4

 
75% 

50 
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25 

 

  

0 

 

  

 
 
What do you notice about the relationship between the percentage you found and the <steering> number on the <Move> block ? 
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