
Paper Coding 
Lesson Overview 

Students will use paper to change the behavior of a robot construction as a precursor to 
programming with Cubelets Blockly. 
This lesson is a terrific transition from Cubelets as a kinesthetic screen-free coding tool to a tool of individual 
programmable robots that work together as a system. Today’s learning task will allow students the 
opportunity to combine their spatial reasoning and computational thinking into one robotics project. The 
teacher will assemble a couple robots on which students can test their paper “code” instead of students 
assembling their own separate Cubelets robots for this lesson. 

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 (as many groups as possible) 
1 Distance SENSE  
1 Rotate ACT  
2 Drive ACT  
1 Flashlight ACT  
1 Passive THINK 
1 Inverse THINK 
1 Battery 
1 brick adapter 

Other Supplies 
Lots of white/light-colored small paper plates or cardstock 
(6-8” diameter) 

(students will be cutting these items, so they will not 
be reusable) 

scissors 
A way to attach paper to brick adapters (ideas below) 

Description 

Outline  1. Introduce learning target and learning task
2. Students investigate Cubelets robot construction
3. Students investigate using paper plates/cardstock to make a robot walk in a

straight line.

Objectives  Students will use spatial reasoning and computational thinking skills to use paper as a 
programming tool for a robot construction. 

Assessment  Based on investigation, students can plan how they want the robot to move and can 
use the paper plate/cardstock and the speed of the Knob Cubelet to accomplish their 
goal. Students can explain how their paper coding works, and talk about their design 
process.  
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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.



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  Control - Control structures, including loops, event handlers, and conditionals, are used 
to specify the flow of execution. Conditionals selectively execute or skip instructions 
under different conditions.  

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 

Loops 
Conditionals 

Collaborate 
Cubelets 
Robot 

Battery 
Rotate 

Drive 
Flashlight 

Distance 
Brightness 

Resources 

Tips & Tricks  ● Some classes may need to see a concrete example of one way to begin to
address this challenge, while others may have a culture of broader exploratory
investigations. Adjust the lesson plan according to your students.

● Depending on how many brick adapters you have, you may choose to have
one brick adapter per student group or you may choose to have one brick
adapter for each robot construction.

Pacing  5 minutes: Introduce challenge 
25 minutes: Students investigate challenge 
10 minutes: Whole-class discussion 
5 minutes: Exit ticket 

Cubelets Challenge 
page  2 of 6 



Instructional Steps 
Step 1 - Pre-class setup 
Time: 20 minutes 

Cubelets Needed 
❏ Separate Cubelets into groups, each containing:

1 Distance SENSE  1 Passive THINK  1 Inverse THINK 

1 Rotate ACT  2x  Drive ACT 1 Flashlight ACT 

1 Battery  1 Brick Adapter 
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❏ Assemble each group into a robot that looks like this:

❏ If it’s correctly assembled, the robot will spin in a circle when you turn on the battery, and
will straighten out when you wave your hand in front of the Distance Sensor which is
beneath the Rotate Cubelet.

There are a couple different ways students can attach their paper to the brick adapter. Choose what works 
best for your classroom.  

❏ One way is for students to directly tape their paper to the brick adapter.  Be aware of tape getting
stuck in the magnet side -- or too many layers of tape inhibiting the magnetism.

❏ Another ideas is to attach a small piece of foam/cork board/thick cardboard to the brick adapter. A
few pieces of tape should do the trick. Then student use a pushpin to attach their paper to the
board.

Classroom Management 
❏ You can choose how you group students this time. Since Cubelets are not required for every group,

you have more flexibility than in other Cubelets lessons.
❏ Consider keeping a copy of the model you used to build the robot construction  handy during the

lesson just in case a robot construction falls apart during investigation.
❏ Light (or white) paper works best for this exercise because of how the infrared Distance Sensor

works.
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Step 2 - Cultivate Wonder 
Time: 5 minutes 

Hook 
“Today, your challenge is to make this robot walk in a straight line.” 

● Turn on one of the robots you assembled before class to demonstrate it spinning in circles.

“The trick is - you may not move any of the Cubelets on the robot. The only thing you may adjust is the how 
high the Knob Cubelet is turned.” 

● Turn the Knob Cubelet all the way up and all the way down.

“The trick is you may not move any of the Cubelets on the robot. The only thing you may adjust is the how high 
the Knob Cubelet is turned.” 

● Turn the Knob Cubelet all the way up and all the way down to demonstrate how that is not the
solution to the puzzle.

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: 25 minutes 

Meet the Robot 
“First we’ll meet the robots. Since we only have [3] robot constructions and we have [6] groups, we’ll combine to 
explore how this robot works. Then I’ll introduce you to the supplies you’ll work with today. Please remember to 
only explore how this robot behaves in its current construction. You may  not  take any robot blocks off, 
rearrange them, or rotate them in this robot construction.” 

● Groups explore the robot.
Notes 

★ You may need to structure the explore time by selecting one student for each robot construction to
be the  only  student who interacts with the robot while the other classmates take turns sharing what
they’d like the person to do.

★ Some classes may also function better having the teacher serve in that role while the students take
turns asking the teacher to try things

Investigate 
“Did anyone figure out how to make the robot move in a straight line with their hands?” 

● Students share out.
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“Great!  That’s a good start - and now we’re going to try to get it to move in a straight line without using our 
hands as direct controllers. You will find paper and scissors on this paper. You may attach the paper to the 
robot construction by attaching it to the yellow brick adapter. You may then attach the Brick adapter to any 
part of the robot - but may not move any other Cubelets within the robot construction. 

● Students begin investigating.

Notes 
★ If students need help getting started, give them the hint to attach the yellow brick adapter to the

Rotate Cubelet.

Step 4 - Co-Construct Meaning 
Time:  10 minutes 

Debrief the Investigation 
“Now that you have all found at least one solution to today’s challenge, share out what your solution is and how 
it works.” 

● Groups share out their solutions, including the shape of their paper, how they attached it to the
brick adapter, where they attached the brick adapter to the robot, and how high they turned the
Knob Cubelet.

“So to summarize all of your different solutions, you recognized you needed to periodically trigger the Distance 
Sensor and you used the Knob Cubelet and Rotate Cubelet with a piece of paper to do that. In essence, you 
reprogrammed  the Distance Cubelet using the Knob, Rotate, and a piece of paper. As you shared, I heard you 
talk about different ways you adjusted the Timing of your program.  That will be the first function we learn 
about when begin programming our Cubelets using Blockly.  

Step 5 - Check for Understanding 
Time: 5 minutes 

Exit Ticket Prompt 
In a few sentences, explain the program you made using the Knob Cubelet, Rotate Cubelet, and the piece of 
paper. 

● Students write their Exit Ticket

Materials Managers put away Cubelets. 

Differentiation - Intervention & Extension 
Time: NA 

Intervention 
For students who are struggling, get them started with one example of a piece of paper cut into a cross 
shape. Then let them play with the Knob Cubelet to affect the robot construction with the cross on it (like a 
four-armed windmill). Then ask students to make different sizes and numbers of windmill arms for their 
investigation. 

Extension 
First, challenge students to meet the challenge without cutting the paper. Then see if they can come up with 
a design that lets the robot navigate a slightly winding path. 
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