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OBJECTIVE 

This Unreal Learning Kit lesson is designed for students to code a virtual online robot to move using 
tank movement and arrive at specific goals with the most efficient coding choices. Students will learn 
beginning robotics engineering principles, but the focus will be on coding a robot’s movements, with 
connections to computer science concepts.

GETTING STARTED

Getting Started Guide

If you are installing and using Unreal Engine for the first time, please complete the Getting Started 
Guide before proceeding through this activity. The guide includes instructions for getting the Unreal 
Learning Kit project files installed so you can successfully complete this activity.
 
You can find the Getting Started Guide here! 

LET’S TRAIN VIRTUAL ROBOTS
LESSON 1: ROBOT VEHICLES

https://cdn2.unrealengine.com/getting-started-in-unreal-engine-hour-of-code-3c02e8672de5.pdf
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GETTING STARTED CONTINUED 

Lessons Intent

We recommend students go through all the lessons in order, so they gain a full perspective of the 
Unreal Learning Kit and how it supports both robot creation and coding motors/sensors in the Unreal 
Engine environment.

The Unreal Learning Kit explores the concepts of robotic engineering using applied physics. While 
giving students immediate feedback on their coding and providing principles/coding language 
knowledge that they can apply to other physical robotic systems they may work with in the future.  

ACTIVITY ONE – ROBOT VEHICLES

Introduction

In this activity, you will learn to code a two-wheeled robot using tank movement to navigate to specific 
When did you last clean your room? Do you wish you had a robotic vacuum to pick up those old snacks 
from last week? And should it avoid vacuuming up your cat and your earbuds? 
Today’s robotic vacuums have complex commands simplified down to automated movements and 
actions to clean quickly and effectively every time. How did the engineers and programmers determine 
the movements and coding necessary? 

Activity Overview

In this activity, you will learn to code a two-wheeled robot using tank movement to navigate to specific 
targets with a minimal number of commands. The virtual robot in this activity will perform like a robotic 
vacuum used in many homes, in that it can move forward, backward, turn right, turn left, and spin 
around, all while being designed not to tip over. We will explore the engineering and physics principles 
of a well-designed robot, regarding its weight, the location of its wheels, and a gliding ball for a stable 
robot that can produce consistent results.
 
To program a robot to accomplish a task, one must understand and communicate output actions. 
This communication must be accomplished using a specific software language that both the student 
and the robotic device will understand. We will use the node-based coding of blueprints in the Unreal 
Learning Kit to control the robot’s movement. 
 
We will construct program commands, test the robot, then return to coding to adjust any instruction 
setting that did not accomplish the given goal. We will execute the code on the virtual robot until the 
goal is accomplished.

CODING CONNECTION

This first activity will get students familiar with navigating and building content inside of Unreal 
Engine. This is the game development platform used to create popular video games like Fortnite, 
Rocket League, and many more. 
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STARTING THE LESSON

Robot Movement

To successfully command your robot to move to 
your goals, you will need to learn the following 
skills in order:

1. Learn navigation and terminology of the 
Unreal Engine Robotics environment

2. Explore the Robot Design and how it is 
built for specific strengths

3. Learn Robot Tank Movement concepts, 
motor functions, and code commands

4. Observe the results of your work and 
document attempts, successes, and 
challenges

5. Review your learning for complete 
understanding of this lesson’s concepts

 
In Activity One, we will begin to make your virtual 
robot move by controlling the motors to make 
the wheels turn. We have two motors on our 
current robot model, which we will refer to as 
Motor A and Motor B. 

The motors move the wheels on each side, left 
and right. To move forward, both wheels must be 
turning in the same direction at the same speed, 
for the same duration of time. The motors have 
settings to control these actions of direction, 
speed, and duration. 

Figure 1 - 1

HANDS-ON EXERCISES

Exercise 1: Balance and Design

Since a robot is typically a physical object 
operating in an environment, the way it is 
designed will impact its operation. We will start 
by reviewing the essential components of a  
well-designed robot. We are focusing all activities 
on a two-wheeled robot that has a low-friction 
gliding ball as its third point of contact to the 
ground. In this model, the arrow on the top of the 
robot is pointing to the front of the robot, for the 
user’s convenience. 

Let’s see each of these models in action. Notice 
the robot’s balance as you try these animations:

• In the Content Browser, navigate to 
Content -> LearningKit_Robots -> Maps_
Robots folder and select “L1.”

• Open the “Map_1-1_BalanceAndDesignA" 
level by double-clicking on it in the 
Content Browser.

• Use navigation shortcut keys to move 
around in the Viewport.

Figure 1 -2
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Design 1: Wheels Too Close to the Robot Body

If the wheels are too close to the robot frame, 
they cannot rotate freely and the robot is unable 
to move. When designing a robot, make sure the 
wheels do NOT touch the body of the vehicle.

See it in Action

• Click in the Viewport
• Press 1 to move the camera to the first 

demonstration.
• Press the Play button in the toolbar.

• Observe the demonstration and reflect on 
the cause and the outcome.

• Press the Stop button in the toolbar (or the 
ESC key).

Figure 1 -4

Figure 1 -5

Design 2: Wheel Placement – Too Narrow 

When wheels are placed too close together, the 
robot can easily fall over on its side.

See it in Action

• Click in the Viewport
• Press 2 to visit the second demonstration 
• Press Play
• Observe the demonstration and Reflect on 

the cause/outcome 
• Notice how the vehicle easily falls to  

the side 
• Notice how the wheels are too narrow 
• Solution: Make sure wheels are wide 

enough to make it harder to tip sideways
• Press Stop (or the ESC key) 

Design 3: Wheels Too Close to Glideball

Figure 1 -7

Figure 1 -3 Figure 1 -6
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If the robot body is taller than the wheels and the wheels are too close to the front of the robot, it can 
flip over, front to back.

See it in Action

• Click in the Viewport
• Press 3 to visit the third demonstration 
• Press Play 
• Observe the demonstration and reflect on the cause/outcome 
• Notice how the vehicle is tall and thin 
• Notice how the wheels and the glideball are close together 
• Notice how the vehicle easily tips over front/back 

When designing a robot, make it more stable by increasing the space between the wheels (left to right) 
and separating the wheels from the glideball (front to back), which makes it harder to tip. 

• Press Stop 
 
Summary of what we learned in this exercise:

A balanced design has the wheels close to the frame but not touching the frame.
 
Wheels should be placed wide enough (left to right) to prevent the robot from easily tipping  
over sideways.
 
The wheels and glideball should be separated (front to back) to prevent the robot from falling over 
forward or backward.
 
The robot body should be flat (instead of tall) and the wheels and glideball should form a triangle. Think 
of the three points of contact on a tricycle that would be safe for a child to ride.
 
Exercise 2: Friction/Traction When Moving

• 
 

Figure 1 -8

Weight of body pushes wheels down to make  
contact with the ground

The weight of the vehicle is pushing the glideball 
into the ground, making it harder for the wheels to 
move the vehicle

Wheels are resting on the surface and will easily 
spin without moving the vehicle
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When building a robot, if traction is important, the driving wheels should be located close to the body/
mass to help the wheels make better contact with the ground/surface.

• From the Content Browser panel, Open Map_1-2_FrictionTraction

Observe the two vehicles trying to climb the ramp. Based on the above information, which vehicle will 
have better traction for climbing the hill?

Example 1 

• Click in the Viewport
• Press 1 to visit the first demonstration
• Press Play
• Observe the demonstration and reflect on the cause/outcome 

• Notice how the left vehicle has its wheels located near the body and the right vehicle has its 
wheels far away from the body 

• Notice how the vehicle on the right can’t climb the hill because the wheels slip due to low 
traction. (An analogy of this is holding a pencil vertically and drawing a line vs. holding a pencil 
horizontally and drawing a line. Which method of holding the pencil is easier to draw a nice,  
dark line?)

• Notice how the left vehicle climbs all the way to the top 
• Make sure you use the weight of the vehicle to help keep the wheels in contact with the ground. 

Be sure the body and weight of the vehicle is located near the wheels. Adding the weight near 
the wheels increases the downward pressure on the wheels, which gives them better traction

• Press the Stop button

Figure 1 -9
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Example 2 

• Click in the Viewport
• Press 2 to visit the next demonstration

Here we have two vehicles ready to have a head-to-head pushing contest. Both vehicles are made 
from the same parts and are using the same motor speeds. The only major difference is the location 
of the wheels.
 
Before pressing Play, ask yourself, “Which vehicle will win this pushing contest?” 

• Press Play (or press shortcut keys of Alt and P)
• Observe the demonstration and reflect on the cause/outcome 
• Notice how the left vehicle wins every time
• Notice that the right vehicle’s wheels are turning, but not pushing the vehicle, because they are 

slipping due to poor traction
• Make sure you use the weight of the vehicle to help keep the wheels in contact with the ground. 

Be sure the body and weight of the vehicle is located near the wheels. Adding the weight near 
the wheels increases the downward pressure on the wheels, which gives them better traction 

• Press Stop (or press the Esc key)

 

Figure 1 -10
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Summary of what we learned in this exercise:

• When building a robot, if traction is important, the driving wheels should be located close to the 
body/mass to help the wheels make better contact with the ground/surface.

• Make sure you use the weight of the vehicle to help keep the wheels in contact with the ground. 
Be sure the wheels are located near the body and weight of the vehicle. Adding the wheels  
near the body and weight increases the downward pressure on the wheels which gives them 
better traction. 

• The higher downward pressure on wheels in the first design increased the traction of the wheels.
 
Exercise 3: Moving the Robot

Let’s explore how our robot moves, and learn different types of turns that can be used in a well-
designed robot. Since this is a two-wheeled robot, we will control the movement by altering the speed 
and direction of each motor driving the wheels. Let’s look at demonstrations of moving and turning.
 
Controlling the Motors

The motor is controlled by setting its speed value to a number between -100 and 100. This value allows 
you to see both the speed and direction of the motor’s rotation. A value of 0 (zero) will not move the 
motor. Values between -1 and -100 will move the motor counterclockwise, with a speed of -1 being the 
slowest and -100 being the fastest.  Moving the motor in the clockwise direction requires a positive 
number, with the speed of 1 being the slowest and 100 being the fastest. NOTE: At the end of this 
activity, you will edit your robot motor values to drive the robot toward various targets.

Motor Placement on Vehicle 

We have two motors on this robot, one for each wheel. The wheels are mounted on the motors. One 
motor is installed upside down (for physical connection reasons). When you adjust the speed of either 
motor, you adjust the movement of that wheel. We will refer to one as “Motor A” and the other as 
“Motor B” throughout these activities. Motor A is installed right side up, and Motor B is installed upside 
down. Speed settings can range from -100 to +100.

Figure 1 -11
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Figure 1 -12

Motors are rotated 180 degrees when mounted on either side of the vehicle. When giving the motors 
the same movement instructions, they will spin in opposite directions on the vehicle.

To make the vehicle move straight, one motor must move in the opposite direction in order to make 
both wheels spin in the same direction on the vehicle. 

Example: Moving Straight 

This demonstration is designed to help you understand the motor instructions that will move the robot 
forward and backward. As described above, the motors must spin in opposite directions to move the 
robot in the forwards or backwards directions, because the motors are mounted in opposite directions 
on the vehicle.  

When both wheels turn in the same direction at the same speed relative to the robot body, the robot 
will drive in a straight line. For example, motor A will be set to +100 and motor B will be set to -100 to 
drive forward at the same speed of 100. If motor A is set to -100 and motor B is set to +100, the robot 
will drive backward at the same speed of 100. 

Observe the settings for the speed of Motor A & B. Notice how one motor has a positive number and 
the other has a negative number. Refer to this demonstration to remember what settings move the 
robot forward and backward in a straight line. 

• Open Map_1-3_MovingStraight
• Click in the Viewport
• Press 1 to visit the demonstration
• Press Play
• Observe the robots moving forward and backward. Take note of the speed setting for Motor A 

and Motor B
• Press Esc to stop the demonstration
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Exercise 4: Turning

Now that we know how to move the vehicle straight, let’s review how to make our two-wheeled vehicle 
turn. When one wheel turns forward at a faster speed than the second wheel, the robot will drive in a 
curved line. The difference in speed will determine the arc of the curve.
 
Notice the direction the wheels are turning:

• Robot A – Pivot turn (One wheel spinning while the other is stopped.)
• Robot B – Spin turn (Wheels spinning in opposite directions at the same speed.)
• Robot C – Arc turn (Wheels spinning in the same direction at different speeds.)

• Open Map_1-4_Turning 

 

Figure 1 -13

Figure 1 -14
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Robot A: Pivot Turn – One wheel spinning while the other is stopped

• Click in the Viewport
• Press 1 to visit the first demonstration
• Before pressing Play, ask “What will this turn look like if one motor spins while the other motor is 

stopped?” 
• Press Play
• Observe the demonstration and reflect on the cause/outcome 

• Notice how the vehicle spins with the stopped wheels acting as pivot 
• Press Stop 

A Pivot turn is when only one wheel turns while the other wheel stays still, thus the robot turns on its 
pivot point in the direction of the still wheel.

Robot B: Spin Turn – Motors spinning in opposite directions at same speed 

• Click in the Viewport 
• Press 2 to visit the second demonstration 
• Before pressing Play, ask “What will this turn look like if the motors spin at the same speed in 

opposite directions?” 
• Press Play 
• Observe the demonstration and reflect on the cause/outcome 

• Notice how the vehicle spins in a tight circle with the center of the vehicle acting as 
the pivot point 

• Press Stop 

A Spin turn is when one wheel turns one direction (going forward) while the second wheel turns the 
opposite direction (going backward) at the same time. The robot then, in effect, spins.

Robot C: Arc Turn – Wheels spinning in the same direction at different speeds 

• Click in the Viewport 
• Press 3 to visit the third demonstration 
• Before pressing Play, ask “What will this turn look like if the motors spin at different speeds in 

the same direction?” 
• Press Play 
• Observe the demonstration and reflect on the cause/outcome 

• Notice how the vehicle drifts in a specific direction when both motors are moving in 
the same direction at different speeds. 

• Press Stop 
 
An Arc turn is when both wheels are turning (going forward) at the same time but at differing speeds. 
The robot then, in effect, moves forward while turning at an arc. The amount of arc of the turn varies 
according to the difference in speed settings for each of the two motors.
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Think of real-life scenarios where different type of turns would be useful: 

• Pivot Turn – To make a rounded turn or pivot around an object  
• Spin Turn – To make a tight zero-radius turn
• Arc Turn – To make a gradual turn while still moving forward 

 

Summary of what we learned in this exercise: 

• We learned about three types of turns:
1. Pivot Turn – To make a rounded turn or pivot around an object; one wheel turns while the other 

wheel stays still, thus the robot turns on its pivot point in the direction of the still wheel.
2. Spin Turn – A tight zero-radius turn; one wheel turns one direction (going forward) while the 

second wheel turns the opposite direction (going backward) at the same time.
3. Arc Turn – To make a gradual turn while still moving forward; wheels spinning in the same 

direction at different speeds.

Summary of what we learned in this exercise: 

• We learned about three types of turns:
1. Pivot Turn – To make a rounded turn or pivot around an object; one wheel turns while the other 

wheel stays still, thus the robot turns on its pivot point in the direction of the still wheel.
2. Spin Turn – A tight zero-radius turn; one wheel turns one direction (going forward) while the 

second wheel turns the opposite direction (going backward) at the same time.
3. Arc Turn – To make a gradual turn while still moving forward; wheels spinning in the same 

direction at different speeds.

Summary of what we learned in this exercise: 

• We learned about three types of turns:
1. Pivot Turn – To make a rounded turn or pivot around an object; one wheel turns while the other 

wheel stays still, thus the robot turns on its pivot point in the direction of the still wheel.
2. Spin Turn – A tight zero-radius turn; one wheel turns one direction (going forward) while the 

second wheel turns the opposite direction (going backward) at the same time.
3. Arc Turn – To make a gradual turn while still moving forward; wheels spinning in the same 

direction at different speeds.

Exercise 5: Inconsistent Results with Dead Reckoning 

• In the Content Browser panel, and then double click on Map_1-5_DeadReckoning

This demonstration shows a simple way to move to a location by performing an arc turn for a specific 
amount of time. Navigating by using heading, speed, and time is commonly called Dead Reckoning. 
It is not a reliable method of navigation because external forces like wind, currents, or terrain make it 
difficult to know where you are.  
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Figure 1 -15

The purpose of this demonstration is to illustrate that a robot will achieve varied results even if it is 
run in the same exact conditions multiple times. Knowing this will help you understand that your robot 
will likely give inconsistent results when driving over a distance. You can expect the margin of error 
to be greater as the robot travels longer distances. (Hint: The solution to making the robot drive more 
precisely is to add a sensor that can provide real-time feedback to your code. We’ll be doing that in the 
second lesson.)

• Press Play
• Watch the robot on the green square
• Run this example level a few times to see how the same exact setup can yield different results. 

Summary of what we learned in this exercise:

• Driving a robot for a set amount of time, along with heading and speed but without any sensor, 
input is referred to as Dead Reckoning

• Dead Reckoning is not a reliable method of navigation because external forces like wind, 
currents or terrain make it difficult to know where you are 

• Trying to navigate a robot without any input from sensors can be difficult because small 
variations between several different attempts will cause different results every time 

Review

• What worked?
• What was a challenge?
• What do you still need to practice doing?
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CHALLENGE

Are you ready for a challenge? Let’s get moving!

• In the Content Browser, double click on Map_1-6_Challenge to open our challenge map.
 
Objective

Find the motor speeds and duration that will navigate the robot to the various targets. The challenge 
level will present multiple targets. You must code the robot to reach a target using a single arc turn. 
You will set each motor’s speed to determine your direction before running each test. By setting the 
motor duration, you will be able to control the distance traveled by your robot. 
 
Use the engineering process: Predict, Test, Observe, and Iterate
 
Log the attempts and use the data to make informed decisions for each subsequent attempt. 

 

Figure 1 -16
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IMPORTANT NOTE:

• In our current robot design, one motor is installed upside down (for connection reasons), 
which changes the robot’s wheel directional movement to be opposite to the motor clockwise 
direction on that one side. Thus, the settings will be a combination of positive and negative 
values to produce the same direction movement of both wheels together

• 0 to 100 is the range of values for our motor’s speed
• Setting a numeric value from 0 to 100 or 0 to -100 increases the speed. 0 is no movement; 100 

(or -100) is top speed. Follow the rules below, substituting the number for your choice of speed 
• When one wheel turns forward at a faster speed than the second wheel, the robot will drive in 

a curved line. The difference in speed will determine the arc of the curve
• Note: Higher speeds may sometimes produce less stable driving results. Start with lower 

speeds as you begin your testing to determine your desired speeds
• Keep in mind that changing the speed of the motor will also impact the distance traveled. If 

you increase your motor speed, you will likely have to reduce the duration in order to achieve 
the same distance

 
Use this chart to consider your motor settings and movement directions:

Movement Direction Motor A 
setting

Motor B 
setting

Description of Action

Forward +50 -50 Motor A must have a positive value and Motor B 
must have a negative value, of equal speeds, to move 
straight forward.

Backward -50 +50 Motor A must have a negative value and Motor B 
must have a positive value, of equal speeds, to move 
straight backward.

Pivot Turn Left +0 -25 Motor A must be stopped while Motor B turns forward 
(a negative value).

Pivot Turn Left +25 -0 Motor B must be stopped while Motor A turns forward 
(a positive value). 

Spin Turn Left -25 -25 Motor A must be turning backward while Motor B is 
turning forward.

Spin Turn Right +25 +25 Motor A must be turning forward while Motor B is 
turning backward.

Arc Turn Left from +0 to 
+20

from +0 to 
+20

Motor B must turn faster than Motor A to turn slightly 
left as it drives forward.

Arc Turn Right from +0 to 
+20

from +0 to 
+20

Motor A must turn faster than Motor B to turn slightly 
right as it drives forward.



                         LET’S TRAIN VIRTUAL ROBOTS | LESSON 1: ROBOT VEHICLES 18

• Click on the robot in the Viewport 

• Click into the Details panel (be sure the item you are editing says BPC_Robot_Deadrec_
Challenge, or use the World Outliner to search for and click on BPC_Robot_DeadRec_Challenge)

• In the Details panel, click Edit Blueprint.
• From the dropdown menu, select Open Blueprint Editor.

 
 

Figure 1 -18

Figure 1 -17



                         LET’S TRAIN VIRTUAL ROBOTS | LESSON 1: ROBOT VEHICLES 19

 

TIP

You can click in the Viewport and press 0 to see all the Targets, press 1 to zoom in on Target 1, 
press 2 to zoom in on Target 2, press 3 to zoom in on Target 3, and press 4 to zoom in on Target 4.

• Within the Blueprint graph, click Motor A and Motor B, and type new values to change the Motor 
Speed and Time to your own educated guess to reach Target #1

Figure 1 -20

Figure 1 -19
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After making the changes to your Blueprint code, click Compile, then Save.  Close the Blueprint tab to 
return to the Viewport.

• Click in the Viewport and press the number 1, 2, 3, or 4 to focus your camera on that  
respective challenge.

• Press Play.
• Log your attempt and note the result. 
• Troubleshoot, correct your settings, and repeat as needed to reach the Target.
• Repeat the above steps multiple times, for each of Targets #1 through #4, logging each attempt.

 

TIP

The motor speed number can contain a decimal. This is commonly referred to as a Float  
(or Floating Point Number) in coding. If a speed of 31 is too slow and 32 is too fast, try 31.5.

 

RESOURCES 

Basics Tutorial 

Once you have the Unreal Engine program open, click on the Help menu, then select Tutorials, then 
click on Basics.

• Navigation Cheat Sheet (Navigation – Importance of navigating to feel comfortable in  
the environment)

 
EXTENSION ACTIVITIES

• How fast can you get to the target?  
• Try to improve the speed. What happens to the accuracy and consistency of the result? 
• Create more complex paths by stringing together multiple commands. 
• Move the robot to multiple target destinations. 
• Code your robot to perform a victory dance! 
• Consider what solutions could improve the accuracy and reliability of your robot instructions. 
• Play with the design of the robot. (Hint: Use the Viewport tab when editing the Blueprint of  

the robot) 

Figure 1 -21

https://cdn2.unrealengine.com/navigation-cheat-sheet-fac3ccf513b4.pdf


                         LET’S TRAIN VIRTUAL ROBOTS | LESSON 1: ROBOT VEHICLES 21

ASSESSMENT 

Rubric

Concept Distinguished Proficient Competent Developing 

Robot Design  
concepts

Can explain robot de-
sign components and 
how they work. Project 
demonstrates use of 
all motors and pivot 
points on the robot. 
Definitions of compo-
nents are included in 
student's presentation. 

Demonstrates use of 
motors on the robot. 
Full understanding of 
robot components is 
indicated verbally or in 
project presentation.

Can make robot move; 
provides basic under-
standing of motors. 
Basic evidence of 
hardware components 
understanding is 
indicated  in student's 
project presentation.

No evidence of under-
standing robot parts 
and how they function. 
No inclusion or men-
tion of hardware com-
ponents in student's 
presentation.

Software  
concepts

Complex command 
combinations and proj-
ect goals demonstrat-
ed. Can explain com-
mand groups needed 
for using motors, robot 
balance, and pivot 
points. Commands or 
groups of commands 
are included in stu-
dent's presentation or 
documentation.

Student understands 
command groups 
needed for using 
motors, robot balance 
and pivot point. Com-
mands or groups of 
commands mentioned 
in student's project 
presentation.

Student has basic 
understanding of 
commands needed for 
using motors, robot 
balance, and pivot 
points, but may not be 
mentioned in student's 
presentation.

No evidence of under-
standing commands 
and how they function. 
No inclusion or men-
tion of commands in 
student's presentation.

Coding  
concepts

Can debug code errors. 
Complex code com-
binations and unique 
use demonstrated. 
Can explain codes 
from most sections. 
Codes are included in 
student's presentation 
or documentation.

Demonstrates under-
standing of default 
settings, loops, and 
conditional commands. 
Student references 
at least one of each 
command type code in 
their project.

Student has basic 
understanding of 
codes, but may not be 
mentioned in student's 
project presentation.

No evidence of under-
standing command 
codes and how they 
function. No inclusion 
or mention of codes in 
student's presentation.

Real-world 
concepts

Has innovative ideas to 
create real-world uses 
of robots, coding, and 
movement. Demon-
strates understanding 
and documents it

Understands use of 
coding, movement, 
and robot uses in 
real-world applications. 
Includes at least one 
example in student's 
project presentation.

Basic understanding 
of coding, movement, 
and robot in real-world 
applications. May be 
explained verbally 
when prompted; may 
not be included in  
presentation.

No evidence of under-
standing real-world ap-
plications using coding, 
movement,  
and robots.

Challenge 
Activity

Able to reach targets 
in the challenge effi-
ciently by logging each 
attempt and making in-
formed improvements 
with each iteration. 
Can identify  multiple 
different configurations 
for reaching the same 
target.

Able to reach multiple 
targets. Uses logging 
of attempts to make 
improvements with 
each iteration.

Able to reach one or 
more targets. Limited 
evidence of logging 
each attempt or inef-
fective use of logging 
to quickly find the 
target.

Unable to reach any 
targets. No evidence of 
logging attempts, lacks 
understanding of how 
motor settings move 
the robot.
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