
Investigating Cubelets 
Lesson Overview 

Students investigate individual Cubelet behaviors. 
Students investigate the unique properties of each Cubelet.  First, students investigate SENSE and ACT 
Cubelets, then they expand their investigation to include THINK Cubelets. In general, it is easiest to manage 
this class by starting all student groups with a combination of only SENSE and ACT Cubelets and then have 
students either rotate through “THINK Cubelet stations” or have students borrow THINK Cubelets from a 
central table.  

Lesson Tags 

Grade Level 
Grades 7+ 

Prerequisite Knowledge 
Battery Cubelet 

Difficulty 
Apprentice 

Duration 
55 minutes 

Supplies 

Cubelets (6 groups of) 
1 Distance SENSE  
1 Brightness SENSE 
1 Rotate ACT 
1 Flashlight ACT 
1 Drive ACT  
1 Battery  

Cubelets  
All other Cubelets (SENSE, THINK, ACT) at a 
central table or grouped by type in stations that 
make sense in your space. 

Other Supplies 
Flashlights 
Anchor Chart Paper 
Anchor Chart Markers 
Investigation Science Notebook 
Video about Emergence - Jane Adams (9:24) 
Article about Emergence 
If link to article is broken, PDF can be printed  here 
Definition of Modularity - Christensen Institute 
If link to definition is broken, PDF can be printed  here 

Description 

Outline  1. Watch  TEDx Talk about Emergence  (9:24) or read  article about Emergence
2. Introduce Cubelets
3. Students investigate SENSE and ACT Cubelets
4. Students investigate THINK Cubelets

Objectives  Students will investigate and be able to explain the role of each individual Cubelet. 

Assessment  Students can explain the role of each individual Cubelet. Students are beginning to 
hypothesize about how each Cubelet could be useful within a larger system. 
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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://docs.google.com/document/d/1faksdU4RmvftVIv5uxroO3DuEUA9o7OMvj7PzhCGKAI/edit
https://www.youtube.com/watch?v=D9LiMrcm7Kg
https://sciencing.com/emergent-properties-8232868.html
https://drive.google.com/open?id=1vepbi5EA5vfVZGebHmWhR9vjvUd04IRz
https://www.christenseninstitute.org/interdependence-modularity/
https://drive.google.com/open?id=1VUJhBuh8BMvVOwyiIgtO-0sW4l9Qhl57
https://www.youtube.com/watch?v=D9LiMrcm7Kg
https://sciencing.com/emergent-properties-8232868.html


Standards 

ISTE  1.d. Students are able to navigate a variety of technologies and transfer their knowledge
and skills to learn how to use new technologies.
4.d. Students demonstrate an ability to persevere and handle greater ambiguity as they
work to solve open-ended problems.
5.c. Students break problems into component parts, identify key pieces, and use that
information to problem solve.
5.d. Students demonstrate an understanding of how automation works and use
algorithmic thinking to design and automate solutions.

K12CS  Modularity: Complex programs are designed as systems of interacting modules, each 
with a specific role, coordinating for a common overall purpose.  These modules can be 
procedures within a program; combinations of data and procedures; or independent, 
but interrelated, programs.  Modules allow for better management of complex tasks.  

NGSS  Planning and Carrying Out Investigations: Scientists and engineers plan and carry out 
investigations in the field or laboratory, working collaboratively as well as individually. 
Their investigations are systematic and require clarifying what counts as data and 
identifying variables or parameters. 

Vocabulary 

Modular 
Emergence 
Complexity 
Collaborate 
Cubelets 
Robot 
Sense 
Think 
Act 

Battery 
Distance 
Brightness 
Drive 
Flashlight 
Rotate 

Resources 

Attachments  Investigation Science Notebook 
Article about Emergence 
Video about Emergence - Jane Adams (9:24) 
Definition of Modularity - Christensen Institute 

Tips & Tricks  Keep classroom lights off or dim during this lesson so students can more easily tell 
the difference between Distance SENSE and Brightness SENSE. 

Cubelets are best as a student-centered learning tool. As you support student 
investigations, consider only asking clarifying questions rather than prompting 
questions.  For instance, instead of asking “What if you tried…” or “Have you 
considered..”, try prompting “Tell me more about…” or “How else do you think you might 
use this  (Cubelet / understanding )?” 

Pacing  10 minutes: TEDx Video about Emergence 
5 minutes: Teacher overview Cubelets 
15 minutes: Students investigate SENSE and ACT Cubelets 
15 minutes: Students investigate THINK Cubelets 
10 minutes: Students reflect on learning, plan robots they’d like to create and discuss 
experience as a class. 
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https://docs.google.com/document/d/1faksdU4RmvftVIv5uxroO3DuEUA9o7OMvj7PzhCGKAI/edit
https://sciencing.com/emergent-properties-8232868.html
https://www.youtube.com/watch?v=D9LiMrcm7Kg
https://www.christenseninstitute.org/interdependence-modularity/


Instructional Steps 

Step 1 - Pre-class setup 
Time: 10 minutes 

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

❏ 1 Distance SENSE ❏ 1 Brightness SENSE ❏ 1 Battery

❏ 1 Flashlight ACT ❏ 1 Rotate ACT ❏ 1 Drive ACT

❏ 1  real flashlight

        At a central materials table  or in stations around the room , have 

❏ All other SENSE, ACT, and THINK Cubelets available
for students to investigate during Part II of the
Investigation.

❏ Prepare Anchor Chart to track either vocabulary or individual
Cubelets.

❏ Dim classroom lights or turn them all the way off.

Classroom Management 
❏ Plan student groups (groups should have no more than 3 students if possible)
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Step 2 - Cultivate Wonder 
Time: 15 minutes 

Introduce Emergence, Modularity, and Complexity 
“Today we’re going to investigate a computer science tool that is based on a natural phenomenon called 
emergence . Does anyone know what emergence means or where we might observe emergence in the natural 
world?” 

● Students share out

“Let’s read  Article about Emergence  OR watch this  Video about Emergence - Jane Adams (9:24) . As you 
engage with this source, you’ll also hear the word  complex  and  complexity . Consider how emergence and 
complexity complement each other and help define the other.” 

● Students read/watch source about emergence

“Based on this source, how might we define  emergence  and  complexity  as a class?” 

● Students formulate class definition of emergence and complexity based on sources.

“Today the tool we will be working with is a system of small robots that can be combined into increasingly 
complex systems that begin to demonstrate emergent behaviors.  These robots were also designed to be 
modular .  The Christensen Institute defines modularity very cleanly here. Briefly skim this definition and we’ll 
discuss it after we’ve met the robots.” 

● Students read  Definition of Modularity - Christensen Institute

“These are Cubelets. Individually, they are each their own pre-programmed robot. You can attach them together 
using any of their magnetic sides, and as you attach more Cubelets together, your robots will grow into 
increasingly complex robot constructions. The only thing you need to remember as you work with Cubelets is 
that robots are machines that can SENSE, THINK, and ACT - so you’ll always need at least three blocks in your 
construction: 1 Black SENSE, 1 clear ACT, and the Battery. ” 

● Teacher models attaching Cubelets into various simple robots.

“Now that you’ve read about emergence, complexity, 
and modularity - what connections can you already 
make to what you’ve seen of Cubelets?” 

● Class discussion.
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Step 3 - Experience Before Expertise 
Time: 30 minutes 

Review Group Norms 
As needed, review group work expectations. 

Investigate 
“Today your investigation will have two parts. First, you will investigate 
the different SENSE and ACT Cubelets. During this half, you need to be 
able to explain the function of each SENSE and ACT Cubelet at your 
station, and you have the opportunity to explore how the SENSE and ACT 
Cubelets work together.  Once you feel fluent in the differences between 
each individual SENSE and ACT Cubelet, the second part of the 
investigation is to form some conclusions about the various THINK 
Cubelets on this table  (or “at the stations around the room ”). Each THINK 
Cubelet has a wildly unique contribution to robot constructions and will 
be instrumental in strategically designing complex robot constructions.  

By the end of the investigation today, I’d like each of you to make sure you’ve filled in the Investigation Sheet 
with a model of each Cubelet, the function of each Cubelet, and an example of a robot construction you built 
using that Cubelet (words or pictures - your choice). As we investigate, you may learn the official names of 
some of the Cubelets from me or a classmate, but we will review all of the names at the end of class, so you 
don’t need to worry about that during your investigation time. 

Remember: You will always need to have the  Battery Cubelet  in your robot construction for it to do anything. 

● Groups get to work investigating Cubelets.

Notes 
★ SENSE Cubelets have some unique properties  that students will explore in depth tomorrow :

○ Two SENSE Cubelets on one robot construction will cause  all  connected ACT Cubelets to
act according to a  weighted average  of the SENSES based on how far away each SENSE
Cubelet is from the ACT Cubelet.

○ SENSE Cubelets do not communicate  through  each other, so if two SENSE Cubelets are
touching, then they will not average out.

★ ACT Cubelets  can  signal SENSE Cubelets (for instance, a Flashlight ACT Cubelet can be attached in
such a way that it activates a Brightness SENSE Cubelet -  this is a challenge later in this unit) .

★ If a robot is not doing anything, check:
○ Is the Battery attached?
○ Try wiggling the Cubelets against each other to reseat the magnets together.
○ Try attaching the Cubelets using different sides (occasionally one side of a Cubelet will

become a “dud” while the other sides still work)
★ THINK Cubelets need to be  between  SENSE and ACT Cubelets in order to affect robot behaviors.

○ Passive and Bluetooth THINK Cubelets will not change robot behaviors.
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Step 4 - Co-Construct Meaning 
Time: 5 minutes 

Class Review 
Class shares (and compares) their conclusions about each ACT, SENSE, and THINK Cubelet. Teacher  
provides official Cubelet name as needed throughout discussion. Here is a reference page of  individual 
Cubelets  to help you.   

Step 5 - Check for Understanding 
Time: 5 minutes 

Exit Ticket 
Draw a robot construction you made today and explain its behavior.  Be sure to reference every Cubelet in 
the construction in your explanation. 

Differentiation - Intervention & Extension 
Time: NA 

Intervention 
As needed, have students focus first on the SENSE and ACT Cubelets.  In order of priority, the THINK 
Cubelets they’ll need introduction to  first  include: 

● Inverse
● Passive
● Blocker

Extension 
Cubelets are natural “extenders” in that students who quickly identify the role of each individual Cubelet will 
naturally be inclined to build increasingly complex robots with the Cubelets.   

❏ You may ask students to try designing two robots that do the same thing - one designed as  simply
as possible, the other more  complex.

❏ Students could also try building with and without THINK Cubelets to achieve similar goals.  Which
THINK Cubelets do students  need  and which THINK Cubelets can be worked around with more
SENSE and ACT Cubelets?
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https://www.modrobotics.com/cubelets/#individual-cubelets

