
 
 
 
 

1 

LITTLEBITS LESSON 

INVENT A CHAIN REACTION CONTRAPTION 

 

 

LESSON OVERVIEW 
 
Ins pired by Rube Goldberg, this  les s on challenges  s tudents  to explore a  variety of mechanical interactions  
and s olve a  very s imple problem in a  wacky and complex way. Students  will bra ins torm ideas  and then us e 
the littleBits  Invention Cycle to perform a  s imple tas k with a  chain reaction contraption. Then they will build 
and tes t multiple prototypes  of their favorite idea , making improvements  and meas uring each agains t their 
criteria  for s ucces s . At the clos e of the les s on, s tudents  will create videos  or cartoons  of their chain reaction 
contraption in action. 

 

 

 

LESSON TAGS 
 

GRADE LEVEL SUBJ ECTS DIFFICULTY DURATION 

elementary, middle engineering 
art/ des ign 

intermediate 120 minutes  (minimum) 

PREREQUISITE 
KNOWLEDGE 

   

Introducing littleBits  
Introducing the Invention 
Cycle 

   

 

 

SUPPLIES 

 

BITS ACCESSORIES OTHER MATERIALS TOOLS USED 

any Bits  
 
 

any acces s ories  
 
 

s ee lis t of commonly 
us ed materia ls  on pg. 
119 of the STEAM 
Student Set Teacher’s  
Guide 
  

s ee lis t of commonly us ed 
tools  on pg. 119 

  

 

DESCRIPTION 
 

LESSON OBJ ECTIVES • Brains torm ideas  for meeting the des ignated challenge 
• Create and tes t a circuit containing a  power s ource, inputs , outputs  and wires  
• Cons truct a  prototype of a  two-s tep (minimum) contraption that us es  Bits  and 

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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other materia ls  
• Tes t their prototypes  and make improvements  
• Self-as s es s  their work bas ed on the identified 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 
• Summarize their proces s  and s hare the res ults  by creating videos  of their 
chain reaction contraption in action 
 

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, us e of the Invention Log and 
ability to a tta in the objectives  of the les s on. For formative as s es s 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 on the right track. The checklis t can a ls o be used as  
a  s elf-as s ess ment tool by s tudents  as  they move from phas e to phas e. For 
s ummative as s ess ment, you can us e this  checklis t to review s tudents ’ entries  
into their Invention Log and as s es s  their unders tanding of the challenge and 
the invention proces s  as  a  whole. 

 

 

STANDARDS 
 

NGSS 

 
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 fulfill 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. 
 

 
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 fulfill this  s tandard, s tudents  explicitly compare multiple solutions  on the bas is  of the s ucces s  and 
criteria  cons tra ints . 
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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 fulfill 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 . 
 

 
MS-ETS1-1 Engineering 
Des ign: Define the 
criteria  and cons tra ints  
of a  des ign problem 
with s ufficient 
precis ion to ens ure a  
s ucces s ful s olution, 
taking into account 
relevant s cientific 
principles  and potentia l 
impacts  on people and 
the natural environment 
that may limit poss ible 
s olutions . 
 

To fulfill this  s tandard, s tudents  s et various  criteria  for s ucces s , as  well as  cons tra ints  for the s ucces s ful 
completion of the des ign problem. 

 
MS-ETS1-2 Engineering 
Des ign: Evaluate 
competing des ign 
s olutions  us ing a  
s ys tematic proces s  to 
determine how well 
they meet the criteria  
and cons tra ints  of the 
problem. 
 

To fulfill this  s tandard, s tudents  create different s olutions  to the problem and explicitly compare them on 
the bas is  of their ability to meet the goal within the cons tra ints . 
 

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

Students  tes t their prototypes  and make improvements . Set a ll but one variable as  fixed, and change the 
amount of jus t one parameter in a ttempts  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 . 
 
To meet thes e s tandards , s tudents  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 
cons tra ints  
criteria  for s ucces s  

  

 

RESOURCES 
 

ATTACHMENTS 
 
 
INSPIRATIONAL LINKS 

Invention Log 
STEAM Student Set (SSS) Teacher' Guide 
 
Rube Goldberg Cartoon Gallery  
Six Rube Goldberg Machines  
OK Go Rube Goldberg Machine* 
 
*This  video contains  a  lyric that may not be appropria te for a ll ages  
 

TIPS & TRICKS For Open Challenges , we recommend that the teacher create an example 
invention, which may or may not be s hown to s tudents  a t the beginning of the 
les s on. Taking the challenge through the Invention Cycle will better equip 
teachers  to s ucces s fully conduct the les s on and be more knowledgeable about 
where the clas s , or s pecific s tudents , may need a bit more time or s upport.  
 

 INSTRUCTIONAL STEPS 

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://www.rubegoldberg.com/rube-the-artist/gallery/
https://youtu.be/dFWHbRApS3c
https://youtu.be/Y8cuuP4Jmio
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STEP 1: SETUP  
 

This  les s on can be done individually or in s mall groups  (2– 3 s tudents ). For an advanced challenge, have the 
whole clas s  collaborate to invent a  mas s ive contraption! 
 
Each group will need a t leas t one STEAM Student Set and Invention Guide, plus  one Invention Log and 
As s es sment Checklis t per s tudent. We s ugges t handing out the Bits  in the create phase 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 . Place a  variety of cons truction materia ls  and tools  in a centra l location in the room. 

 

 

 

 

STEP 2: INTRODUCE 
Duration: 15-20 minutes  
 

Introduce the les s on objectives  and the concept behind the challenge: 
 
“Rube Goldberg was  a  cartoonis t who liked to draw really complicated s olutions  to very s imple problems . 
For example, to turn the page of a  book, you might roll a ball down a  ramp that hits  a box. Then the box fa lls  
over and s cares  a  hams ter that s tarts  running on its  wheel, that winds  up a  s tring that turns  the page. In 
this  challenge, you’re going to des ign your own multi-s tep machines . Before you s tart inventing, there are 
two important rules : 1) Once you s tart your machine, it needs  to be able to run without any help from you. 
Each s tep mus t be triggered automatically by the s tep before it, and 2) Your machine s hould have a t leas t 
two s teps  (bonus  points  if you can create more!)” 
 
Share videos  and/ or cartoons  of Rube Goldberg machines  to provide context and ins pira tion. 
 
Mos t des ign challenges  focus  on how life can be made eas ier by an invention. This  challenge is  a fun 
exploration in the oppos ite direction. How complicated can we make a very s imple tas k? To this  end, you 
may work in a  little abs urdity and whims y. 
 
Before jumping into the challenge, provide a  quick review of the Invention Cycle framework and the format 
of the Invention Log (STEAM Student Set Teacher’s  Guide, pg. 35). As k s tudents  to s hare les s ons  learned 
about Bits , the invention proces s  and things  they enjoyed or s truggled with from previous  challenges ..  

 

 

 

 

STEP 3: CREATE 
Duration: 45-55 minutes  
 

A. CREATE IDEAS 
For each of the prompt s ections  below, s tudents  will record their proces s  and reflections  in their res pective 
Invention Logs . 
 
What ideas  do you have? 

https://d3ii2lldyojfer.cloudfront.net/pdf/STEAM+Student+Set/STEAM-Student-Set-Teacher%27s-Guide-1-1.pdf
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Prompt s tudents  to create a  lis t (either as  a  clas s , or in groups ) of everyday activities  that only take one 
s tep. For example, dropping a  can in the recycling bin, flipping on a  light s witch or opening a  book. Refer to 
SSS Teacher’s  Guide, pg. 13 for brains torming tips . 
 
Which idea s eems  bes t? 
After making a  lis t of 5– 10 ideas , have s tudents  choos e the everyday activity that they want to accomplis h. 
It could be the idea  that s ounds  the mos t fun to s olve or is  the mos t access ible in the clas s room. 
Students  s hould frame their thinking in the following framework: I will invent a  that becaus e. 
 
What’s  the “before” s tory? 
What is  life like now, before the propos ed invention exis ts ? As k s tudents  to draw or des cribe the s eries  of 
events  before, during and after to s how caus e-and-effect s cenarios . Be s ure to cons ider the characters  
involved and the s etting that the “s tory” takes  place in. 
 
What are the cons tra ints ? 
Cons tra ints  are the limits  and requirements  that need to be cons idered in the invention proces s . Examples  
include time, materia ls , weight. Have s tudents  deta il any cons tra ints  that they may need to keep in mind as  
they work. For younger s tudents , you may choos e to run this  exercis e as  a clas s  and have s tudents  record 
s hared ideas . 
 
What are the criteria  for s ucces s ? 
How will s tudents  know if their invention works ? Des cribe the number-one goal for the invention. What 
qualities  are important for the invention to have? 
 
 
B. CREATE PROTOTYPE 
For each of the prompts  below, s tudents  will record their proces s  and reflections  in their res pective 
Invention Logs . 
 
How could Bits  help you solve your problem? 
Ins truct s tudents  to look through their available Bits  and materia ls  to s ee how they could (or couldn’t) be 
combined to help s olve your problem. For example, how could a  s ervo trigger a  s lide dimmer? How could a  
DC motor trigger a  light s ens or? Could the inverter play a  role? How could other materia ls  (e.g. books , 
cardboard, cups ) s erve as  triggers ? 
 
If s tudents  get s tuck, try s napping a  Bit into a  circuit or read through the Bit Index (p. 7– 27 in their Invention 
Guide). 
 
What does  your firs t prototype look like? 
Students  create a drawing(s ) of their firs t prototype, labeling Bits  and any important features . A des cription 
of how the prototype is  s uppos ed to work s hould a ls o be included. This  is  a  time for s tudents  to dig into the 
Bits  and materia ls  and s tart to bring their ideas  to life. 

 

 

 

 

STEP 4: PLAY 
Duration: 10-15 minutes  
 

Once the prototypes  have been cons tructed, s tudents  s hould tes t the s teps  of their contraption to s ee if it 
works . Getting a ll of the moving pieces  to work together is  going to be a  challenge; fa ilure is  part of the 
proces s . Encourage s tudents  to try running the contraption a  few times , doing initia l adjus tments  on angles , 
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connections  and materia ls . Students  s hould take note of s ucces s es  and things  that s till need to be 
improved in their Invention Logs . 

 

STEP 5: REMIX 
Duration: 15-25 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...) 
This  is  the opportunity to experiment with fixes  and improvements . As  s tudents  make changes  to their 
inventions , make s ure they are documenting in their Invention Logs  how their prototypes  are changing and 
the res ults  (good and bad). 
 
If s tudents  need some ins pira tion, s et the invention as ide and look through the remaining Bits  and available 
materia ls . Is  it pos s ible to complete a s tep with them? Try a few options  and s ee how they compare to what 
has  a lready been created. 
 
Continue the Remix phas e (and remind s tudents  to play with their updated inventions ) until the prototype is  
able to meet the criteria  for s ucces s , or until the a llotted time runs  out. If you need more advice on how to 
conduct and provide prompts  in the Remix phas e, read through the Invention Advis or s ection (SSS 
Teacher’s  Guide, p. 13). 
 
 
 

 

STEP 6: SHARE 
Duration: 30-35 minutes  
 

Wrap up the challenge by reflecting and tying together the s tory of the invention. Have s tudents  take a video 
of the contraption in action and pos t it to your favorite s ocia l media  channel. As  an a lternative, s tudents  can 
create their own Rube Goldberg cartoons  to des cribe what their invention is  us ed for and how it works . 

 

 

 

 

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 . 

 

 
 
 
 
 
 
 
 



 
 
 
 

8 

 
 
 
 

 
STEP 8: EXTENSION 
 __________________________________________________________________________________________________________ 
 
Incorporate one (or more!) of the following extens ions  in the Remix s ection of this  challenge to bols ter your 
les s on’s  NGSS applications : 

 

 
MS-ETS1-4 Engineering Des ign: Develop a  model to generate data for itera tive tes ting and modification of 
a  propos ed object, tool, or proces s  s uch that an optimal des ign can be achieved. 

 

 
To fulfill this  s tandard, s tudents  define and itera tively collect data  to explore the explicit connection between 
the invention and a  phys ical or environmental interaction that may impact the des ign. For example, modeling 
the impact of friction on the ability of a wheeled invention to climb a  s lope, or the impact of an invention on 
human behavior. The s toryboard in the Invention Log s hould be us ed and updated throughout the les s on for 
each itera tion tes ted. 

 
 
 


