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LITTLEBITS LESSON 

INVENT AN ART MACHINE 

 

 

 

LESSON OVERVIEW 
 

Students  will us e the littleBits  Invention Cycle, and an unders tanding of the bas ics  of circuitry and motion, to 
cons truct an art machine that draws  on its  own. Students  will manipulate Bits  and materia ls , and us e their 
creativity and collaboration s kills , to build unique s olutions  and replicate patterns  that they like bes t. 
Conclude the activity by challenging s tudents  to match their clas s mates ’ Art Bots  to their res pective 
mas terpieces . 
 

 

` LESSON TAGS 
 

GRADE LEVEL SUBJ ECTS DIFFICULTY DURATION 

elementary Engineering 
art/ des ign 

beginner 60 minutes  (minimum) 

 
PREREQUISITE 
KNOWLEDGE 

   

Introducing littleBits  
Introducing the 
Invention Cycle  
 

   

 

 

SUPPLIES 

 

BITS  
 
Battery and cable 
p1 power 
DC motors  (x2) 
puls e 

ACCESSORIES 
 
wheels  (×2) 
mounting board 
purple 
s crewdriver 
 

OTHER MATERIALS 
 
markers / drawing 
utens ils  
drawing s urface/ arena  
s ee lis t of commonly 
us ed materia ls  on pg. 
119 of the STEAM 
Student Set Teacher’s  
Guide 
 
 

     TOOLS USED 
 

s cis s ors  Glue 
Dots ® 
rubber bands  
mas king tape 

 

 
   

  

https://d3ii2lldyojfer.cloudfront.net/pdf/STEAM+Student+Set/STEAM-Student-Set-Teacher%27s-Guide-1-1.pdf
https://d3ii2lldyojfer.cloudfront.net/pdf/STEAM+Student+Set/STEAM-Student-Set-Teacher%27s-Guide-1-1.pdf
https://d3ii2lldyojfer.cloudfront.net/pdf/STEAM+Student+Set/STEAM-Student-Set-Teacher%27s-Guide-1-1.pdf
https://d3ii2lldyojfer.cloudfront.net/pdf/STEAM+Student+Set/STEAM-Student-Set-Teacher%27s-Guide-1-1.pdf
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DESCRIPTION 
 

LESSON OBJ ECTIVES 
By the end of the les s on, s tudents  will be able to: 

• Create and tes t a circuit containing a  power s ource, inputs  and outputs  
• Cons truct a  prototype of an autonomous  art machine us ing littleBits  
and other materia ls  
• Tes t their prototypes  and make improvements  
• Self-as s es s  their work bas ed on the outlined s ucces s  criteria  and 
cons tra ints  
• Demons tra te their ability to Create, Play, Remix and Share an invention 
through the littleBits  Invention Cycle by recording their proces s es  in the 
Invention Log 
• Apply knowledge of the Bit functions  and pattern recognition by 
participating in a  gallery viewing; matching clas s mates ’ Art Bots  to their 
res pective drawings  
 

ASSESSMENT 
STRATEGIES 

The Invention Log checklis t (Invention Log pg. 18) can be us ed to as s ess  
your s tudents ’ unders tanding of the Invention Cycle, use of the Invention 
Log and ability to a tta in the objectives  of the les s on. For formative 
as s ess ment while s tudents  work, you can us e this  checklis t to as k 
ques tions  about their current tas k and ens ure that they are on the right 
track. The checklis t can a lso be us ed as  a  s elf-as s es sment tool by 
s tudents  as  they move from phas e to phas e. For s ummative as s es s ment, 
you can us e this  checklis t to review s tudents ’ entries  into their Invention 
Log and as s ess  their unders tanding of the challenge and the invention 
proces s  as  a  whole. 

 

 

STANDARDS 
 

NGSS 

 
3-5-ETS1-3 
Engineering Des ign: 
Plan and carry out 
fa ir tes ts  in which 
variables  are 
controlled and 
fa ilure  
points  are 
cons idered to 
identify as pects  of a  
model or prototype 
that can be 
improved. 
 

To meet this  s tandard, s tudents  are explicit about the need or want being des igned for, and call it s uch, as  
well as  criteria  for s ucces s  and cons tra ints  of materia ls , time, cos t etc. that they’re willing to work within. 

 

MS-ETS1-3 
Engineering 
Des ign: 
Analyze data  
from tes ts  to 
determine  
s imilarities  
and 
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differences  
among s everal 
des ign 
s olutions  to 
identify the 
bes t 
characteris tics  
of each that 
can be 
combined into 
a  new 
s olutions  to 
better meet 
the criteria  for 
s ucces s . 

 

To meet this  s tandard, s tudents  tes t their prototypes  and make improvements . Set a ll but one variable as  
fixed, and change jus t one parameter in attempts  to maximize the agreed upon criterion for s ucces s . 
Students  may als o be a llowed to “borrow” the bes t as pects  from one another’s  des igns  during this  
proces s . 

Students  will need to fill out information in the REMIX s ection of the Invention Log (pg. 11 and 12) every 
time a variable is  changed and tes ted. Be s ure to print additional copies  of thes e pages  before the les s on 
begins . 

 
*For other curricular connections , s ee the “Extens ion” s ection a t the end of this  les s on. 

 

 

VOCABULARY 
 

power  
input  
output  
circuits  
magnetis m 
clockwis e  
counterclockwis e  
cons tra ints  
criteria  for s ucces s  

  

 

RESOURCES 
 

ATTACHMENTS  
 
 

INSPIRATIONAL 
LINKS  

littleBits  Invention Log 
STEAM Student Set (SSS) Teacher' Guide 
 
 
Creative littleBits  Art Bots  in Action 
Robots  that Create Art: Harvey Moon’s  Drawing Machines  
 

TIPS & TRICKS Guided challenges  can pair with the Invention Log for the Play, Remix and Share 
phas es  of the Invention Cycle. The Create Phas e has  a lready been outlined for 
s tudents  in their Invention Guides . 

 
Attaching wheels  to the DC motor: have s tudents  pay clos e a ttention to pg. 27 in 
the Invention Guide. You may want to walk younger s tudents  through the s teps  to 
avoid mis aligning the wheel on the motor axle (and damaging the plas tic!), or 
a ttach the parts  for s tudents  prior to s tarting the les s on. 
 
 
 
 

https://d3ii2lldyojfer.cloudfront.net/pdf/STEAM+Student+Set/Invention-Log-1-2.pdf
https://d3ii2lldyojfer.cloudfront.net/pdf/STEAM+Student+Set/STEAM-Student-Set-Teacher%27s-Guide-1-1.pdf
https://vimeo.com/61650708
https://www.vice.com/en_us/article/nz4jj7/harvey-moons-drawing-machines
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 INSTRUCTIONAL STEPS 

 

 

STEP 1: SETUP - Prior to Class  
 

This  les s on can be done individually or in s mall groups  (2– 3 s tudents ). Each group will need a t leas t one 
STEAM Student Set and Invention Guide, plus  one Invention Log and As s es s ment Checklis t per s tudent. 
We s ugges t handing out the Bits  in the Create phas e to keep s tudents  focus ed on initia l ins tructions  and 
review activities . For more experienced us ers , you may want to provide acces s  to additional Bits  in the 
Play and Remix phas es  to provide a  greater divers ity of circuit combinations . 

 
Set up a  centra l location in the clas s room for as s orted materia ls , including various  drawing tools  (pens , 
pencils , markers , paint brus hes  etc.) and drawing s urfaces  (rough paper, glos s y paper, white boards  etc.). 
Setting up arenas , or barriers  around the drawing s urface, will help wandering Art Bots  from doodling too 
far. 

During the Create phas e, s tudents  will cons truct their firs t prototypes  according to ins tructions  in the 
Invention Guide. You may want to cons truct your own example prototype before the les s on begins . Seeing 
a  working model of what they are building can help the s tudents  unders tand the goal of their Create phase 
and will a llow you to quickly demons tra te it working in the Play phas e. 
 
 

 

 

STEP 2: INTRODUCE 
Duration: 10-15 minutes  
 

Begin the activity by leading a  s hort review of key vocabulary (s ee above) and the littleBits  bas ics  (e.g. 
magnetis m, order matters , color-coding). 

If this  is  the firs t time your s tudents  will be engaging in a  challenge us ing the Invention Cycle framework 
and the Invention Log, take 5– 10 minutes  to review each s tage (s ee SSS Teacher’s  Guide, pg. 11). 

Introduce the les s on objectives  and define criteria  for s ucces s  and cons tra ints  that are appropria te for your 
s tudents . For example, your criteria  for s ucces s  could be creating an art machine that draws  s pecific 
patterns  on its  own and cons tra ints  could include drawing within an area  with s et dimens ions . While the 
firs t prototype will be guided, your s tudents  will be able to cus tomize their art machines  in the Remix phas e 
of the Invention Cycle. 
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STEP 3: CREATE 
Duration: 20-30 minutes  
 

A.   CREATE IDEAS 
Refer to pg. 39 of the Invention Guide to s how s tudents  the intended cons truction of the firs t prototype. Us ing 
their knowledge of the Bits , s pend 5– 10 minutes  as  a  clas s  making predictions  about how this  art machine 
will move bas ed on different variables . Examples  include us ing different: 

• Outputs : DC motor, s ervo 
• Inputs : puls e, s lide dimmer, light s ens or, temperature s ens or 

• Materia ls : thick or thin drawing utens ils , rough or s lippery surfaces   
 

Students  will be able to tes t out s ome of these ideas  in the Remix phas e of the Invention Cycle. 
 

A.  CREATE PROTOTYPE 
Students  will follow the ins tructions  in their Invention Guide to build prototypes  of the art machine. 

Encourage s tudents  to reference the Bit Index (pg. 7– 27 in their Invention Guides ) if they get s tuck or want 
to learn more about a particular Bit or access ory. For younger s tudents , you may want to paus e the clas s  
after each s tep to troubles hoot any common problems , as  well as  s hare s ucces s ful build s tra tegies  
amongs t the groups . 

 

 
 
 
 
 

 

STEP 4: PLAY 
Duration: 10-20 minutes  
 

As  you move through the Play prompts , be s ure to have s tudents  record their proces s  and reflections  in the 
Invention Log (s tarting with "How did your tes ting go?"). 
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How did your tes ting go? 
Once the models  have been cons tructed, s tudents  s hould tes t 
their prototypes  to make s ure they work and to explore the 
circuit functionality. 
 
 
 
 

  1. TEST THE CIRCUIT (STUDENT PROMPTS): 
• Place the Art Bot on fla t s urface; wheels  down. Turn the 
power Bit on. 

• Both wheels  s hould s pin. One will s pin continuous ly, while the other will a lternate between s pinning and 
s topping (becaus e of the a lternating s ignals  from the puls e Bit) 
 
 
 
 
 
2.  HOW IT WORKS 
 

  p1 POWER s ends  a  
s ignal through the 
circuit. 
  
The firs t  o25 DC 
MOTOR receives  that 
s ignal and s pins  a t 
full s peed in one 
direction. 

The s ignal pas s es  
through the motor 
and on to the  i16 
PULSE . The puls e 
only lets  the s ignal 
through in s hort 
burs ts . 
 
When the second  
o25 DC MOTOR gets  a  
s ignal from the 
puls e, it s pins , but 
when the puls e 
s witches  off, the 
motor s tops . 

 
Either as  a  clas s  or in groups , as k s tudents  to dis cus s / explain how the circuit works . A clear unders tanding 
of how it works  will help them explore and experiment during the Remix phase. Make s ure s tudents  
unders tand how each component in the circuit functions . Note: your s tudents  will have acces s  to the 
ans wers  above in their Invention Guide. Demons tra ting how the circuit works  and as king probing ques tions  
will help as s es s  their unders tanding of the materia l. 

For example, you could as k: What happens  when... 
• You turn the purple s crewdriver clockwis e in the puls e’s  s peed dia l? (increas es  s peed) 

• The DC motors  are s witched between clockwis e and counterclockwis e? (the drawing pattern changes ) 
• You move the art machine onto a s mooth s urface? (with les s  friction it does  not move as  much, s o lines  
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are s horter and more condensed). 

Be s ure to have s tudents  record their notes  and proces s es  in the Invention Log. 

 
 

 

 

 

STEP 5: REMIX 
Duration: 10-20 minutes  
 

To meet the outlined NGSS s tandards , ins truct s tudents  to fill out a new Remix s ection in their Invention Logs  
(pg. 11 and 12) every time a  variable is  changed and tes ted. If you do not plan to adhere to the NGSS 
s tandards , a llow s tudents  more flexibility and exploratory pathways  during this  phas e of the des ign proces s . 
 
PROTOTYPE #  2 (AND MORE...) 

Now it’s  time to flex your s tudents ’ Engineering Des ign s kills  to enhance their car of the future. For this  
les s on, we are focus ing on REMIX A and B in the Invention Guide, but you may choos e to extend the les son to 
meet additional curricular requirements  (be s ure to check out the Extens ion s ection for more ideas ). You can 
find more advice on how to conduct the Remix phas e in the Invention Advis or s ection (SSS Teacher’s  Guide, 
pg. 13). As  s tudents  make changes  to their inventions , make s ure they are documenting how their prototypes  
are changing and the res ults  (good and bad) in their Invention Logs . 

REMIX PROMPTS: 
 
Adjus t it: Adjus t the Bits  to create a unique drawing s tyle. 

• How does  changing the s peed of the puls e or direction of themotors  make the drawings  
different? 
• Do s tudents  prefer certa in drawings ? What features  of the patterns  appeal to them? 

 Mix it up: Incorporate other materia ls  
• Us e different drawing tools , like chalk, crayons , pens  or pencils  
• Attach multiple drawing tools  to the machine a t once 
• Try the machine on different drawing s urfaces  

Change the circuit: Add new Bits  
• What happens  when a s ervo is  added to Art Bot? 
• What happens  when an input is  added, or s wapped out for another? 

 

REMIX TIPS: 
• As  you walk around the room, as k s tudents  to explain their remix choices  and the res ulting change in 
functionality and outcomes . 

 
• NGSS 3-5ETS1-3 and MS-ETS-1-3 Connection: Allow s tudents  to “borrow” the bes t as pects  from one 
another’s  des igns , setting a ll but one variable as  fixed, and changing the amount of jus t one parameter to 
s ee how to maximize the agreed- upon criterion for s ucces s . 
 
 
 
 
 

STEP 6: SHARE 
Duration: 10-20 minutes  
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Collect the Art Bots  and put them in a  centra l location, while s tudents  hang their artwork on the board. Can 
s tudents  make connections  between the types  of marks  made on paper and the motion and mechanics  
that might have made them? Go around the clas s  and s ee if s tudents  can identify which Bits  were us ed to 
create the patterns / des igns  within each drawing. Students  can a ls o try to match drawings  with the 
res pective Art Bots . As  an extens ion, s tudents  could then be as s igned to one of their clas smate’s  drawings  
and challenged to recreate their mas terpiece. 

 

 

 

 

 

 

STEP 7: CLOSE 
Duration: 5 minutes  
 

At the end of the les son, s tudents  s hould put away the Bits  according to the diagram on the back of the 
Invention Guide, clean up their materia ls  and hand in their Invention Logs . 

 

 
 
 
 
 
 
 
 
 
 
 
 

 

    
 

STEP 8: EXTENSION 
__________________________________________________________________________________________________ 

  
    

3-PS2-2 Motion and Stability: Make obs ervations  and/ or meas urements  of an object’s  motion to provide 
evidence that a  pattern can be us ed to predict future motion. 

 

To meet this  s tandard, s ys tematically categorize s ome quality of the motions  (for this  age, thes e could be 
drawings  or pictures , or even a way to categorize the s cribble its elf) and how this  quality changes  e.g. when 
the puls e is  changed sys tematically (e.g. s ped up or down). 

 

4-PS3-1 Energy: Us e evidence to cons truct an explanation rela ting the s peed of an object to the energy 
of that object. 
 

To meet this  s tandard, s ys tematically categorize the energy of various  puls e s ettings  on some bas is  they 
s ys tematically categories  (for this  age, thes e could be drawings  or pictures , or even a  way to cut out and 
categorize the s cribbles  thems elves  from les s  to more “energy”). Slide dimmers  could a ls o be added to 
adjus t the s peed control. Students ’ intuitive ideas  are appropria te for this  grade. 
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3-5-ETS1-1 Engineering Des ign: Define a  s imple des ign problem reflecting a  need or a want that 
includes  s pecified criteria  for s ucces s  and cons tra ints  on materia ls , time, or cos t. 
 

To meet this  s tandard, a llow s tudents  to come up with an agreed-upon criterion for s ucces s  of their car 
(everyone s hould have the s ame goal) and cons tra ints  on them, e.g. “cos t” of materia ls  or “weight” in terms  
of number of Bits  or materia ls  added to their vehicle. An imagined, but motivating, s cenario could be 
provided. 

 

3-5-ETS1-2 Engineering Des ign: Generate and compare multiple pos s ible s olutions  to a  problem bas ed 
on how well each is  likely to meet the criteria  and cons tra ints  of the problem. 
 

To meet this  s tandard, a llow s tudents  to come up with different s olutions  to a  problem and explicitly 
compare them on the bas is  of their ability to meet the goal within the cons tra ints . For challenges  with wheels , 
ideally additional wheel s izes  and treads  are available. 
 

littleBits  Les s on Extens ions  
• Turn the art machine into an open-ended challenge 
• Turn the art machine into a geometry les son (appropria te for middle s chool) 

https://education.littlebits.com/cwists/preview/1356x
https://education.littlebits.com/cwists/preview/1397x

