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Student Challenges

Each activity includes a difficulty rating to help you match your Cube-lets skills. Start where you feel
comfortable.

Novice — a beginner; someone who is not very familiar or experienced in a particular subject
Apprentice — a person that is learning a skill

Artisan — someone with skills

Master — someone whose skills are advanced

() Can you build? @ Directions and hints.
N Your first robot. N Your first robot.

Directions. - Start with the Distance, Battery, and
Drive Cubelets. They represent the three
types of Cubelets you need to build a
ol robot construction.

uoﬁ’ 3
% &

Connect the magnetic faces so you
have a robot construction that looks like
the robet on the front of the card.

Find the switch on the side
of the Battery Cubelet and
turn it to the “ON" position.

What happens when you place your
hand in front of the Distance SENSE?
Can you figure out what makes the robot

You r Can you build your first construction maove faster and slower?
task robot with Cubelets
robot blocks? Hints. our robot
need a SENSE,
02 CT Cubelet
Difficulty. ®
Novice
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@ Invent it! @ Directions and hints.
= Dancing robots. = Dancing robots.

Additional - (Optional) Add more personality to
supplies. your robots with Brick Adapters and
brick-based building toys.

O Directions. +  Create as many dancing robots as
you can.

o1

Hints.
02
bounce, and roll.
Your Can you invent a few
H Difficulty.
task. dancing robots? ¥ oo
@ Invent it! @ Directions and hints.
L Fast and slow bots. L Fast and slow bots.
Directions. - You may use as many Cubelets
as you like to build your robot
o constructions.
Create the slowest robot you can.
Create the fastest robot you can.
Hints. Which Cubelets make the
in how fast
02 e obot tion 57
Adding more Drive or Battery
Cubelets may not be the best
answerl
Your Can you invent two Difficulty. o0
. Apprentice
task different robots — one
that moves very slowly
and one that moves
very fast?
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Invent it! ) @
Robot animal. =

Directions an_d hints.
Robot animal.

EdUCatio[\gI 0utreach

pal

¥ %

Additional (Optional) Add more personality
supplies. to your robot animals with Brick
Adapters and brick-based building
toys.
(Optional) Design your robot's
environment with crafting materials.
Directions. Create a way to show how your
robot animal behaves like the real
ol animal.
Hints.
Your Invent a robot s
task construction that
behaves like an animal.
Your animal can be real
or imaginary.
Difficulty. [ X ]
Apprentice
@ Invent it! @ Directions and hints.
L Escape artist. L Escape artist.

Your Invent a robot

task. construction that can
help you escape a dark
room.

Directions. Think about the ways a robot could
help you in the dark.
o1 Design a robot that can help you find
your way out of a dark room!
BONUS CHALLENGE: What if you
couldn't use the Brightness or Flashlight
Cubelet?
Hints.
02
Difficulty. o090
Artisan

Property of the WPAFB Educational Outreach office



X
WIZARDS .f $
WRIGHT

LEADERS IN STEM EDUCATION

Educational Outreach

fbst:

(&) Can you build? @ Directions and hints.
N Steering bot. 7 Steering bot.

7z

Additional - Aclean, smooth surface for your
'//‘{;l supplies. robot to drive on.
Directions. + Construct a robot that can turn
left or right without needing to be
01 reassembled in order to make a
turn.
Hints.

You might nee
SENSE Cubele
02 - You might need two Drive
belets

on't have a Blocke
the Cubelets
ality Swap to make
one with a THINK C !

Your Can you build a robot
task that can turn both left Difficulty. e0e
and right?
&) Can you build? () Directions and hints.
v Safety bot. 0 Safety bot.
Additional - Alight-colored table.
supplies. - A pillow or box of soft things to
catch falling robots.
Directions. - Design a robot that can move across
a table and automatically stop before
’ o1 falling off.
- Do not try to catch your robot when
' it goes near the edge of the table.

Instead, use a pillow or box full of

." soft things ([crumpled paper, foam,
\ etc.) to catch your robot if it falls.
Hints. e

02
Your Can you build a robot
task. that stops when it gets
to the edge of a table? Difficulty. P

Artisan
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Directions and hints.
Bucking bronco.

A clean, smooth surface for your
robot to rock like a bucking bronco.

Can you build?

@F Bucking bronco. @?
Additional
supplies.
Directions.

Z m

Build a robot construction that rocks
back and forth like a bucking bronco.

Your Can you build a robot pints.
task. that rocks back and 02
forth like a bucking
bronco?
Difficulty.

Artisan

Educationa
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Invent it!
Sense robots.

Can you design two
separate robots where
one senses the other?

Your
task.

Directions and hints.
Sense robots.

@

Directions. Build a robot construction that can
sense and respond to a second
o1 robot construction.
You may use as many Cubelets as
you like to build your sensing robots.
However, we recommend starting
small.
Hints.
02 at involve
or running
ould
Difficulty. o000
Artisan

| Outreach
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Invent it! ] @ Directions and hints.
Cubelets kit. =

Cubelets kit.

Additional « Pen and paper.
supplies. - Markers or other creative supplies.
Directions. «  Choose your own combination of
Cubelets to sell in one box as a new
ol set.

Design a box for your new set.
How will the Cubelets fit inside the
box?

What are some of the robots you
can build with the Cubelets in your
set?

Hints.
02
) Difficulty. 00
Your Can you invent the best Artisan
task. set of Cubelets to sell in
a store?
f Draw it. f Directions and hints.
Robot model. Robot model.
Additional - Paper and drawing supplies.
supplies.
Directions. «  Build a Cubelets robot construction of

your choice. Or use another card for

@ o1 inspiration.
/ «  Set your robot on the table in front

Y of you. Draw what your construction
looks like from the opposite side (the
L/ side you can't see).

Your Test your Cubelets Hints.
task. knowledge with this 02
drawing challenge!
Difficulty. 00

Artisan
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Directions and hints.
Draw-n-trade.

Some paper and drawing supplies.
A partner.

Design a robot.

Draw a model of your robot so you
remember it.

Sit back-to-back with your partner.

Give your partner directions on how
to build the robot WITHOUT locking
at what they are doing.

Your partner can ask you questions.
Test the robot to see if it behaves the
same as the one you designed!

Remer ot needs a

Cubelet!

SENSE,

Blind directions.

& Draw-n-trade. 2
Additional
supplies.
Directions.

o1
Your Find a partner and give
task. them directions to build :
a robot. See the back Hints.
for more instructions. 02
Difficulty.

Apprentice

Educationa

fbst:

| Outreach

Can you l?uild?
Wheelie bot.

2]

Can you build a robot
that does a wheelie?

Your
task.

Directions and hints.

Wheelie bot.

Additional A clean, smooth surface for your
supplies. robot to drive on.
Directions. Build a robot that can move while
doing a wheelie.

01
Hints.

02
Difficulty. [ L X

Artisan
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@

Think about it!

Confused robot 01.

Card

01of 02

@ Directions and hints.
Confused robot 01.

Additional - Paper and writing materials.
supplies.
Directions. - Think about some easy/common
mistakes people might make when
o1 building with Cubelets.

Design a “confused” robot that
includes one of these mistakes.
Write an explanation of what the
robot would do if built correctly.
Leave the robot and explanation for a
partner to solve.

| Outreach

Hints.
R ber, you heeds a
SENSE, THINK, anc T Cubelet!
02
Your Build a malfunctioning Difficulty. 'Y
task. robot for a partner to Artean
“debug,” or fix.
@ Think about it! @ Directions and hints.
Confused robot 02. Confused robot 02.

Robot from Confused robot O1.
Robot explanation.

Diagram or draw a model of the
robot before you begin.

Read the explanation from Confused
robot 01 to find out what the robot
should do.

Build the robot if it isn't already built.
Identify the “bug,” or error, in the
robot.

Test possible fixes for the robot until
it behaves like the explanation says it
should.

Write a short note back to the
designer explaining the mistake and
how you fixed it.

Additional
Card supplies.
02 of 02
Directions.
o1
Hints.
Your “Debug,” or fix, the ”
task. robot so it behaves Iike
the explanation says it Dificutty.

should.

Artisan
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@ Invent it! @ Directions and hints.
L Problem solver. AL Problem solver.
Additional Brick Adapters and brick-based
supplies. building toys.
Other crafting supplies like paper
plates, markers, efc.
Directions. Think about small tasks a robot might
be able to do or big problems that a
ol robot might be able to solve.
Design a prototype robot to show
how it could solve the problem. A
prototype is an early model that
demonstrates how something might
work.
Hints.
02
leaner. .
Your Invent a robot that eI
task solves a real-world comething.
problem.
Difficulty. o000
Master
= Can you predict... = Directions and hints.
= What it will do? = What will it do?
Directions. Look. Think. Build.
1. Observe the robot image on the
o1 front of the card.
2. Predict how you think the robot will
behave.
3. Build and test the robot construction.
4. How does the robot compare with
= iction?
s your prediction?
(o
o Hints
' Think about what the SENSE
= 0 Cubel v
02 - Think about how the ACT
Cubelets will react.
Difficulty. 0000

Master
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Invent it!

Light seeker.

@

Directions and hints.

Light seeker.

Educationa

fbst:

Maze solver.

@

Additional
supplies.

Additional A very dark room.

supplies. OR a big box with a lid to simulate a
dark room.
A bright light source that can fit
inside the box.

Directions. Set up your dark room/box with a
light inside.

o1 Design a robot that will move toward
the light when it is in a dark room or
box.

Test your robot in the box and then

peek in fo see if it can find the light!

l" o .
Your Invent a robot that can
task find a light in a dark Hints.
room.
02
Difficulty. o000
Master
Invent it! Directions and hints.

Maze solver.

Some maze-making materials
(cardboard boxes, books, etc.).

Directions.

o1

Your
task.

Assemble a simple maze like the
one below.

iz

Design a robot that can move
through this maze. You can steer
or lead your robot. Or try to build
a robot that will move through the
maze automatically.

Hints.

Invent a robot that can
go through a simple 02
maze.

u may need to wi
e to help I It
plete the maze.
o]l wvigate thi

e with
b

Difficulty.

| Outreach
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= Can you predict...
= What it will do?
Distance

Drive\ﬁ\

By

Directions.

o1

Directions and hints.

What will it do?

Look. Think. Build.

1. Observe the robot image on the
front of the card.
. Predict how you think the robot will
behave.

2
3. Build and test the robot construction.
4

. How does the robot compare with
your prediction?

Hints.

02

Think about what the SENSE
Cubelets detect.

Think about how the ACT
Cubelets will react.

Difficulty.

Master

Invent it!
Line follower.

@ Directions and hints.
= Line follower.

Additional
supplies.

SETUP: Make a simple line with
gentle direction changes on a
white surface using black tape. (We
recommend black masking tape;
black marker doesn't work as well.)

Directions.

o

Your
task.

Invent a robot that can
follow a dark line on a

white surface.

Start with an experiment to see
which SENSE Cubelet can detect the
line. The answer might surprise you!
Use the SENSE Cubelet that can
detect the line to create a robot

that can automatically move while
following the line.

Hints.

02

The SENSE Cubelet that can see
the line is closer than you might

imagine!
Think about how the Steering bot
or Maze f n turn.

Difficulty.

Activities credit to:

https://www.modrobotics.com/edu/Cubelets-print-n-fold-activity-cards.pdf; modrobotics.com/thehub
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