
Cubelets Challenge 
Lesson Overview 

Students will use critical thinking skills to build a specific robot based on a description. 
This is the second day students have been exposed to Cubelets Challenges, so it’s time to turn it up a notch! 
By this point in the unit, students should be fluent Cubelets scientists - they should understand what all of 
the SENSE and ACT Cubelets do, and should regularly be accurately stimulating the SENSE Act to control 
their robot constructions. Today’s challenges are intended to push student groups to build more complex 
robots and to put students in a position where they truly need all the ideas from their classmates. 

Lesson Tags 

Grade Level 
4-6

Prerequisite Knowledge 
ACT Cubelets 
SENSE Cubelets 
How SENSE and ACT Cubelets interact 

Difficulty 
Master 

Duration 
45 minutes 

Supplies 

Cubelets (6 groups of) 
1 Distance SENSE  
1 Brightness SENSE  
1 Rotate ACT  
1 Drive ACT  
1 Flashlight ACT  
1 Passive THINK 
1 Inverse THINK 
1 Battery 
1 Brick Adapter 
Legos 

Other Supplies 
Optional: The Most Magnificent Thing by Ashley Spires or 
this  Youtube Read Aloud 
Sticky Notes 

Description 

Outline  1. Read  The Most Magnificent Thing  by Ashley Spires
2. Teacher gives challenge, students design to meet challenge constraints
3. Students draw models of their designs
4. Students share their responses to the challenges

Objectives  Students will use critical thinking skills to build a specific robot based on a description. 

Assessment  W hile students are working, teachers collect data on student collaboration skills, 
perseverance, creativity, and the ability to revise their robots as they work. 
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This project was developed by 
Cubelets and is featured on 
MakerHub with their permission. 

For more makerspace projects, 
visit makerhub.demco.com.

https://www.youtube.com/watch?v=SzVB7JzQMzs


Standards 

ISTE  1.c. With guidance from an educator, students recognize performance feedback from
digital tools, make adjustments based on that feedback and use 
age-appropriate technology to share learning. 

4.b. Students use age-appropriate digital and non-digital tools to design something and
are aware of the step-by-step process of designing. 

4.c. Students use a design process to develop ideas or creations, and they test their
design and redesign if necessary. 

4.d. Students demonstrate perseverance when working  to complete a challenging task.
5.b. With guidance from an educator, students analyze age-appropriate data and look

for similarities in order to identify patterns and find solutions. 
5.d. Students understand how technology is used to make a task easier or repeatable

and can identify real-world examples. 
7.d. With guidance from an educator, students use age-appropriate technologies to

work together to understand problems and suggest solutions. 

K12CS  Modularity - Programs can be broken down into smaller parts to facilitate their design, 
implementation, and review. Programs can also be created by incorporating smaller 
portions of programs that have already been created.  

Program Development - People develop programs using an iterative process involving 
design, implementation, and review. Design often involves reusing existing code or 
remixing other programs within a community. People continuously review whether 
programs work as expected, and they fix, or debug, parts that do not. Repeating these 
steps enables people to refine and improve programs. 

NGSS  3-5-ETS1-2 Generate and compare multiple solutions to a problem based on how well
each is likely to meet the criteria and constraints of the problem.

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.

Vocabulary 

Collaborate 
Cubelets 
Robot 

Sense 
Think 
Act 
Battery 

Rotate 
Drive 
Flashlight 

Distance 
Brightness 

Resources 

Attachments  NA 

Tips & Tricks 
● Before class, have your groups planned - think also of what collaboration

structures make the most sense for your class or your school. Possible team
roles:

○ Materials Manager
○ Team Leader (in charge of making sure group stays on task)
○ Recorder

Pacing  10  minutes: read aloud  The Most Magnificent Thing  by Ashley Spires or this  Youtube 
Read Aloud 
20 minutes: Teacher gives challenge, students attempt to design with challenge 
constraints in mind. 
15 minutes: students draw models of their solution(s) to the challlenge(s) 
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Instructional Steps 
Step 1 - Pre-class setup 
Time: 10 minutes 

Cubelets Needed 
❏ Separate Cubelets into 6 groups, each containing:

❏ Rotate ❏ Drive ❏ Flashlight

❏ Brightness ❏ Distance ❏ Battery

❏ 1 Inverse ❏ 1 Passive

Before class, try to solve this challenge yourself  so you know what 
your students will be experiencing: 

❏ Build a robot that:
1. Has a SENSE Cubelet that senses an ACT Cubelet
2. You may need a sticky note to cover your

Brightness Cubelet if the room is too bright where
you are working

Think you did it? Congratulations!  One way to build this robot is: 
 (but there are many other solutions, too 
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Classroom Management 
❏ Keep classroom lights dim or off for this lesson
❏ Plan 6 student groups (groups should be no more than 4 students, and are best with 2-3).

Step 2 - Cultivate Wonder 
Time: 5 minutes 

Optional: The Most Magnificent Thing 
“Today we’re going to flip our thinking upside down while we play with Cubelets. Sometimes new thinking 
can make something we  thought  was easy into something that  feels  much harder.  I’d like to share with you a 
story about a girl who perseveres through the process of inventing - which is what you are going to do today.” 

● Read and discuss  The Most Magnificent Thing  by Ashley Spires or this  Youtube Read Aloud

Hook 
“Today, I have a big challenge for you guys -- and I don’t know if you’ll be able to figure it out, but what I  do 
know is that you have all the knowledge you need to build this super-robot challenge!” 

Reminder of Group Norms and Expectations 
“Remember that because today is so different than any of the other days we’ve played with Cubelets, it makes 
sense that some of us may find it harder than others.  It’s going to be super important to remember our norms 
when we work as a group.” 

● Review norms from the first day of Cubelets

“And what are some things you can do to help if one of your classmates is frustrated?” 
● Review acceptable ways to help frustrated classmates.

“And what are some things you can do today if  you  get frustrated?” 
● Review acceptable ways to get “un-frustrated”
● Dismiss students back to their Cubelets groups.

Step 3 - Experience Before Expertise 
Time: 20 minutes 

First Challenge 
“This is a warm-up challenge. With your group, can you build a robot that drives  away  from your hand  that’s not 
built in one long line ?” 

● Groups build Fraidy-Bot

● Students share out how their group worked together, what they had to revise as they were trying to
build their robot.

The Challenge 
“Listen carefully, because everyone has the exact same challenge today - and it’s a tricky one! 

“In your groups, can you build a robot that: 
❏ Drives then stops then drives then stops without your hand having to flap back and forth nor

needing a real-life flashlight.

★ If you need it, I have some sticky notes here in case you need to cover your Brightness
Cubelet --make sure you only use one sticky note

★ HINTS to give students while they’re working
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❏ Has a SENSE Cubelet that senses an ACT Cubelet
❏ Has an ACT Cubelet that moves a different ACT Cubelet

● Teacher walks around using the Questions Guide to ask purposeful questions as students work.
● When a group successfully completes the challenge, ask them to design another solution to the

challenge (there are at least three ways, maybe more!)
○ If students have already found and explained at least three different ways to solve this

challenge, encourage them to invent challenges for each other.

Notes 
★ Make an anchor chart or write the challenge on the board to help students remember.

Step 4 - Co-Construct Meaning 
Time: 15 minutes 

Model the Solution 
“Now that you’ve attempted to build a robot that meets this challenge, I’d like your group to draw a model of 
the robot. Think back to when we practiced modeling- remember to add labels and words where you need to. 
We’ll share our models after every group has finished.” 

● Student groups collaborate to draw models of their robot constructions.
● Groups share their models with the class

Step 5 - Check for Understanding 
Time: NA 

Reflection 
“How did your group work together today? Do you have anyone you want to celebrate or thank in your group?” 

● Students share out.

Materials Managers put away Cubelets. 

Exit Ticket (optional) 
Write about your biggest breakthrough moment today trying to meet this challenge - explain how your group 
came up with the idea, and what it did to help you meet the challenge. 

Differentiation - Intervention & Extension 
Time: NA 

Intervention 
For students who are struggling, start them off with a challenge of a LightHouse Robot (a tower with the 
Rotate spinning the Flashlight at the very top). Then ask them if they can create a robot that has the 
Flashlight shine  at  the Brightness SENSE Cubelet. Then ask them if they can combine those two challenges 
to help them with the class challenge. 

Extension 
For students who are excelling at robot design, consider having them create robot challenges for each other. 
You could also provide them some Legos to accessorize their robots. 
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