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DROID™ RACE 
LITTLEBITS LESSON

The lesson begins by holding a Droid race through 
student-created obstacle course. Students will 
familiarize themselves with the controls of the Droid. 
Students record and analyze the race results using 
age appropriate statistical techniques. Students then 
hold a ‘blindfolded’ Droid race where the driver 
cannot see the Droid and must rely on the directions 
given by teammates. The lesson closes with a 
discussion of importance of iterative improvement.

Essential Questions:

• How do our Droids controls work?

• How can we improve our Droid’s performance 
in a race?

• How can we communicate effectively to 
describe a set of actions?

[ name of teacher ]
[ insert class or period title ]

•  INTRO: Lay out the obstacle course project. Make 
sure students understand what they need to do.

•  CREATE: Students create and test their own 
obstacle course.

•  PLAY: Students test out each other’s obstacle 
courses keeping time. Students can 
mathematically analyze the race results.

•  REMIX : Students do another race, this time with the 
driver blindfolded. The teammates who can see 
need to guide the verbally guide the driver to get 
the Droid through the courses.

•  SHARE: Students discuss successes and challenges 
from the lesson.

•  EXTENSION: Students give written directions for the 
blindfolded operator challenge.

GRADE LEVEL
Elementary, Middle
 
SUBJECTS
Engineering with math 
infusion 
 
PREREQUISITE KNOWLEDGE
Students should have 
assembled the Droid 
either using the first 
lesson or following 
directions on the app.

DIFFICULTY
Intermediate
 
DURATION
2 to 3 x 50-minute class 
periods 

BITS
littleBits Droid  
Inventor Kits

OTHER MATERIALS
Various materials to 
serve as obstacles:
-cups
-paper towel rolls
-paper
-tape
-random objects at hand

ACCESSORIES
littleBits Droid  
Inventor App

One smartphone per 
group (Android devices 
above OS version 
4.4.2+ with Bluetooth or 
iOS version 10.0 and 
up,  iPhone 5 and up)

LESSON OVERVIEW

TEACHER NAME:
CLASS/PERIOD:

LESSON OUTLINE

LESSON TAGS

SUPPLY

• Students will analyze data collected by racing a 
Droid through an obstacle course.

• Students will understand engineering as an 
iterative process.

• Students will understand the role that sensors 
play in robotics.

• Students will perform statistical analysis of  
race data.

Collect student made statistical analysis.
Teacher observation and discussion.

LESSON OBJECTIVES

ASSESSMENT STRATEGIES
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Age appropriate statistical terms. Generally for 6th 
grade or above

• Measures of Center - mean, median

• Measures of Variability–range, interquartile 
range, mean absolute deviation

• Statistical displays - box plot, histogram, dot plot 

Iteration
Sensor
CPU

 TIPS & TRICKS
The pacing listed is very tentative. The lesson can 
take much more time if you opt to do more with 
statistics or it can be short if you do only the basic 
challenge. 
 
PACING
15 minutes set up before the lesson
Day 1– Introduce, Create, Play
Day 2 – Remix, Share, Close
Day 3 – Extension (optional)

VOCABULARY RESOURCES

DROID™ RACE
LITTLEBITS LESSON

STANDARDS
 

CCSS MATH 
4.MD.B.4–Make a line plot to display a data set of measurements in fractions of a unit 
(1/2, 1/4, 1/8).

5.MD.B.2–Make a line plot to display a data set of measurements in fractions of a unit 
(1/2, 1/4, 1/8). 

6.SP.A.1–Recognize a statistical question as one that anticipates variability in the data 
related to the question and accounts for it in the answers. 

6.SP.A.2–Understand that a set of data collected to answer a statistical question has a 
distribution which can be described by its center, spread, and overall shape.

6.SP.A.3–Recognize that a measure of center for a numerical data set summarizes all of 
its values with a single number, while a measure of variation describes how its values vary 
with a single number.

6.SP.B.4–Display numerical data in plots on a number line, including dot plots, 
histograms, and box plots.

6.SP.B.5–Summarize numerical data sets in relation to their context.

NGSS 
MS-ETS1-4–Develop a model to generate data for iterative testing and modification of a 
proposed object, tool, or process such that an optimal design can be achieved.

3-5-ETS1-3–Plan and carry out fair tests in which variables are controlled and failure 
points are considered to identify aspects of a model or prototype that can be improved.
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STEP 1: SETUP (15 MIN BEFORE THE LESSON) 
 
Collect various material that students can use as obstacles for their Droid. Nothing 
specific is required. Suggestions include: Plastic cups, paper towel rolls, paper, 
tape, cones from gym class, or pretty much any random thing you have around. 
Students could even set up a maze on the floor with masking tape.
 
NOTES  

It is assumed that you have at least two Droids and that students are working in 
groups of two or three

STEP 2: INTRODUCE (1O MIN) 
 
Students should have built the Droid in Lesson 1. Explain to students that it is time 
to field test their new creation. They will be designing an obstacle course for the 
Droid to maneuver through. Each team (pair) will design a simple course and 
practice driving their Droid through. 

NOTES 

Have a variety of obstacles available for students to choose from.

STEP 3: CREATE (10 MIN) 
 
Students create the obstacle course and test it with their Droid. They should find 
the minimum time possible to complete their own course. They should practice until 
they feel they have the best possible time. 
 
NOTES 

Students may take a long time making their courses. If you intend to do data 
analysis with the race results, you will need to make sure students move through 
this step rather quickly. The obstacle courses do not need to be overly intricate. In 
fact, slightly easier courses are preferable for the blindfolded portion of the lesson.

STEP 4: PLAY (30 MIN) 
 
Students try each other’s courses. At this point in the lesson you can include some 
data analysis. Students can record how long it takes other teams to do their course. 
Depending on the time you have available, you could ask the question “How much 
better do we get on our second try?” Students would record two trials and then use 
data analysis techniques that are age appropriate to answer the question. 
 

DROID™ RACE
LITTLEBITS LESSON
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NOTES 

Depending on the amount of time here there are plenty of ways to incorporate 
basic statistical analysis. With younger students you could just look at the varying 
times and talk about why everyone gets different times even though they have 
the same Droid. With upper elementary students you could create a basic plot 
(bar graph, dot plot, etc.). With middle or high school students you could do 
more complex data analysis involving measures of center and spread and more 
sophisticated graphs such as box plots or histograms.
 
For example:

• Grades 4 and 5 can make a line plot (CCSS 4.MD.B.4 and CCSS 5.MD.B.2) 
of the results.

• Grade 6 and higher can do a more thorough analysis: 

 ∘ You can discuss that due to the variation in race times, statistics are 
an appropriate tool (CCSS 6.SP.A.1). The results of the races can be 
summarized graphically (CCSS 6.SP.B.4) using dot plots, histograms, 
or box plots. The results can also be summarized numerically (CCSS 
6.SP.B.5)  by using measures of center (mean, median) and spread 
(range, mean absolute deviation). Before beginning, you can hold a 
discussion with your class about what they know about statistical analysis. 
Depending on when you do this lesson, students may not have covered 
the required content. In this case, doing a more basic analysis would be 
prudent. If students already are familiar with more advanced statistics, 
then you can have them think about which method for analyzing this data 
would yield the most useful results. 

Lastly, you should decide how formal you would like the analysis to be. You can 
have students do a formal write up using word processing and spreadsheet tools 
to complete their statistical analysis. Alternately, you can have students complete 
the work by hand. You may even have students do the analysis very informally. A 
more detailed, formal analysis will obviously take time. If you go that route you will 
likely need to spend a good deal more than the listed 30 minutes. 

STEP 5: REMIX (40 MIN)
 
After students have completed their first run-through of the obstacle course, 
announce to students that you have a new challenge for them. They will make race 
the courses again, BUT, this time the driver of the Droid won’t be able to see the 
course or the Droid. They will have to drive the Droid by verbal directions from 
their teammates. The teammates will act like the Droid sensors and give commands 
to the Droid’s CPU (the operator with the app) about what they see. 

If your students made very complicated courses for the first Droid race,  you may 
want to have them make new, simpler courses. Alternately, you can have students 
use the same courses thus giving you an opportunity to compare the statistics from 
first Droid races to the blindfolded Droid races.

DROID™ RACE
LITTLEBITS LESSON
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Once each team has a course set up, they will repeat the time trials. Have teams 
try each other’s courses. However, the driver of the Droid should not be able to 
see the course. Have the drivers move in such a way to keep their back to the 
course. Or blindfold them if you want a real challenge. The partners not driving 
the robot should give verbal directions to the driver (“move forward,” “stop,” “turn 
right,” etc.) in an attempt to get the Droid to move through the course. The driver 
should not be allowed to see the Droid at any point. 

You can have teams pick who is the driver and who is the navigator or you can 
assign roles. This depends on dynamics of your student groups.

You will likely find that teams that communicate precisely will do the best at this 
challenge. If you hear any teams using particularly precise language, you may 
want to highlight so other teams can develop.

NOTES 

If you want, you could do more data analysis here. If you opted to keep the 
courses the same, you can compare the statistics collected from the first round of 
the races to the blindfolded races.

STEP 6: SHARE (10 MIN) 
 
Have students share challenges they faced during this lesson. Discuss with students the 
importance of precision during the blind driver challenge. You can discuss how if the 
Droid were real, the coders who programmed it would need to have been very precise 
in translating sensor input into actions. You can discuss how computers are really 
“dumb” in that they cannot think on their own. They need to be told what to do very 
precisely. Small errors in code (bugs) produce results that don’t work.  

You can also have a discussion about improvement by iteration. If you have multiple 
courses set up, students will very likely be better communicators in latter races than the 
first ones they try. You can highlight how incremental improvements are very important 
and it isn’t expected that engineers have it perfect the first time. 
 

STEP 7: CLOSE (5 MIN) 
 
Put Droids and materials away.
 
NOTES 

Keep Droids assembled if continuing to lesson 3. 

DROID™ RACE
LITTLEBITS LESSON
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DROID™ RACE
LITTLEBITS LESSON

STEP 8: EXTENSIONS (VARIES) 
 
A very challenging extension would have students give written instructions to complete a 
blind driver race. One student takes the Droid and maneuvers through the obstacle course 
making careful notes about what being done on the controls. (something like – forward 
for 3 seconds – right for 2 seconds – forward for 8 seconds, etc.). These written directions 
are given to the driver who cannot see the course. This driver attempts to execute the 
course from the directions. The writer can watch and note if the driver is making errors, if 
the language was unclear, or if the writer made an error. If the Droid did not successfully 
navigate the course, the writer can give the driver a new set of directions with corrected 
errors, more precise language, or notes about errors to avoid. 


