
 

 

 

Bay Area Scientists in Schools Presentation Plan 
 

Lesson Name  Gears in Motion                 
  

Presenter(s) Katie McKinstry, Mickey Clemon, Tory Smith, Ashwin Carvalho, Sarah Koehler, Cathy 
Wong, David Rolfe, Joanna Nobel 

  

Grade Level 2nd    
 

California Standards Connection(s) 
2-PS-2. Motion can be changed with force (push, pull, size of change is related to strength or 

amount of force).  

2-PS-4. Simple tools and machines can apply force. 
  

Next Generation Science Standards: 
3-PS2-1. Plan and conduct an investigation to provide evidence of the effects of balanced and 
unbalanced forces on the motion of an object. 

3-PS2-2. Make observations and/or measurements of an object’s motion to provide evidence 
that a pattern can be used to predict future motion. 
 

Science & Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 
Planning and carrying out 

investigations to answer questions or 
test solutions to problems in 3–5 builds 
on K–2 experiences and progresses to 

include investigations that control 
variables and provide evidence to 
support explanations or design 

solutions.  

collaboratively to produce data to 

serve as the basis for evidence, 
using fair tests in which variables 
are controlled and the number of 
trials considered. (3-PS2-1)  

measurements to produce data to 
serve as the basis for evidence for 

an explanation of a phenomenon or 
test a design solution. (3-PS2-2)  

 

 
 
 

 

PS2.A: Forces and Motion  

object and has both strength and 
a direction. An object at rest 

typically has multiple forces acting 
on it, but they add to give zero net 
force on the object. Forces that do 

not sum to zero can cause 
changes in the object’s speed or 
direction of motion. (Boundary: 

Qualitative and conceptual, but 
not quantitative addition of forces 
are used at this level.) (3-PS2-1)  

in various situations can be 
observed and measured; when 
that past motion exhibits a regular 

pattern, future motion can be 
predicted from it. (Boundary: 
Technical terms, such as 

magnitude, velocity, momentum, 
and vector quantity, are not 
introduced at this level, but the 

concept that some quantities need 
both size and direction to be 
described is developed.) (3-PS2-2)  

 
PS2.B: Types of Interactions  

each other. (3-PS2-1)  
 

Cause and Effect  

Cause and effect relationships are 
routinely identified. (3-PS2-1)  

routinely identified, tested, and 
used to explain change. (3-PS2-3)  

 

---------------------------------------------- 
Connections to Engineering, 
Technology, and Applications of 

Science Interdependence of Science, 
Engineering, and Technology  

natural world can often lead to 

new and improved technologies, 
which are developed through the 
engineering design process. (3-

PS2-4)  
 

 

 
  
 

 



 

 

 

 

Common Core Standards: 
 ELA/Literacy: 

RI.3.3 Describe the relationship between a series of historical events, scientific ideas or 
concepts, or steps in technical procedures in a text, using language that pertains to 
time, sequence, and cause/effect.  

SL.3.3 Ask and answer questions about information from a speaker, offering 
appropriate elaboration and detail.  

 Mathematics:  
MP.2 Reason abstractly and quantitatively. 
MP.5 Use appropriate tools strategically.  

 
FOSS Connections:  

 Grade 2 Module: Balance and Motion 
  Investigation 6: Magnets and Tools 
   Part 2: Tools and Machines 

   
Teaser:  

Objects at rest will remain at rest unless acted upon by an unbalanced force. Objects in motion 

will remain in motion at the same speed and direction unless acted upon by an unbalanced 
force.  

 
There are two types of forces: forces that push or pull, and forces that turn.  Today we will 
talk about gears, which employ mechanical advantage to help us do everyday things.  Gears 

transfer forces that turn, which are called torques.  Gears can be found in a lot of the things 
you use every day: bicycles, clocks, pencil sharpeners, and many more!  Gears come in all 

different sizes, and have teeth on them to allow them to interact with other gears.  The larger 
a gear is, the more teeth it has.  Depending on how you use a set of gears, you can take a 
motion and make that motion faster or stronger.  A great everyday example is changing to a 

low gear for biking up a big hill, and then changing to higher gear for going down a hill. 
 
Objective:  

 
To illustrate what a gear is as well as some of its functions.  Gears help us do a lot of things 

in our everyday lives! 
 

Vocabulary/Definitions: 3 – 6 important (new) words 
 Force 
 Gear 

 Mechanical Advantage 
 Teeth 

 Speed 
 Torque 

 

Materials 
A set of gears and a surface to which they can be adhered such that they rotate freely 
Everyday things that implement gears: egg beaters, bicyle, clock, pencil sharpener 

 
We will bring: Crankshaft, Bike, Gear kits, Pencil sharpener, Hand drill, Clocks, Wristwatch 
 

Students should have ready: Just their attention and enthusiasm! 



 

 

 

Classroom Set-up:   

1 adult per group (groups of 3-6) 
Set-up and clean-up should only require a few minutes each 

       

Classroom Visit 
 
1.Personal Introduction:                ___5______  Minutes 

Who are you?  What do you want to share with students and why?  How will you connect this 

with students’ interests and experiences?    
 

Topic Introduction:                             ____10____  Minutes 

 What is a gear?  (Board drawing) 
 Introduce vocabulary 

 What are some everyday examples of gears? 
 Why do we use gears? 
   

2.Learning Experience(s):      ___20-25___  Minutes 
 What will you do, what will kids do? Demonstrations, hands-on activities, images, games, 

discussion, writing, measuring… Describe in order, including instructions to kids.    
 

Illustrate the concept of mechanical advantage (volunteer: closing a door) 

Counting teeth on gears 
Play with a bicycle 
Play with a gear kit (Can you make a gear spin really fast or really slow? How?) 

Preferably 3-4 kids in a group 
Have one set per group  

  
3.Wrap-up: Sharing Experiences     ____10____  Minutes

  

Putting the pieces together – how will students share learning, interpret experience, build 
vocabulary? 

Recap: what do gears do? (They make a motion faster or stronger.) 
What were our key vocabulary words?  What do they mean? 

 What were some examples of gears in everyday life? 

 Students will talk about how they made gears spin really quickly or really slowly 
 Why would you want a slowly spinning gear?  What would you do with it? 

 What do you notice about bigger gears? (They have more teeth!) 
 
4.Connections & Close:        ____5____  Minutes 

What else might kids relate this to from their real-life experience? How can they learn more?  
Thanks and good-bye! Clean-up. 

          

 Lead clean up activity: assemble the props and the gear sets and return to original desks 
 Kids will understand what makes it easy or hard to pedal a bike 

 Kids can ask their parents about automatic or manual transmissions in the cars they ride in 
 

    Total 50 – 60 Minutes 



 

 

 

 

Differentiated Instruction: 
 

English Learners: Repeat directions, if necessary, and physically model how to manipulate 
gears. Write vocabulary, e.g. bike, gear, on the board and read words aloud. Vocabulary words 
can also be visually demonstrated, e.g. using an illustration, and/or redefined in very simplistic 

terms.  
 

Advanced Learners: Have students think of other examples of gears and draw/write about 
them.  

 

Follow-up Possibilities 
 

ELA Activity: 
Students respond to the following journal prompt: 
- Write a letter to a friend telling them what you learned about gears and mechanical 

advantage.  
 

Reading: 
 - Hands-on-Science: Get in Gear by Sholly Fisch http://www.amazon.com/Hands-Science-Hands-

On-Science-Innovative/dp/1584761326 

 - Pulleys and Gears by David Glover http://www.amazon.com/Pulleys-Simple-Machines-
Heinemann-Paperback/dp/1403485933 

 - Experiments with Simple Machines by Salvatore Tocci 

http://www.scholastic.com/teachers/book/experiments-simple-machines 
 

Mathematics Activity: 
-Have students count, record, and graph the number and kinds of gears they find in/around 

their homes.  

 
 Background Information:  

 - How Stuff Works: Gears – http://www.howstuffworks.com/gears.htm 
 
Learning Resources: 

 Hila Science Videos: Gear Basics – Purchase online ($6.99) : 
http://hilaroad.com/video/gears.html or View free at 

http://www.youtube.com/watch?v=odpsm3ybPsA 
 Gears! Gears! Gears! Beginner’s Building Set ($29.95) - http://www.amazon.com/Gears-

%C2%AE-Beginners-Building-Set/dp/B00000DMCE/ref=pd_sim_sbs_t_3   

http://www.amazon.com/Hands-Science-Hands-On-Science-Innovative/dp/1584761326
http://www.amazon.com/Hands-Science-Hands-On-Science-Innovative/dp/1584761326
http://www.amazon.com/Pulleys-Simple-Machines-Heinemann-Paperback/dp/1403485933
http://www.amazon.com/Pulleys-Simple-Machines-Heinemann-Paperback/dp/1403485933
http://www.scholastic.com/teachers/book/experiments-simple-machines
http://www.howstuffworks.com/gears.htm
http://hilaroad.com/video/gears.html
http://www.youtube.com/watch?v=odpsm3ybPsA
http://www.amazon.com/Gears-%C2%AE-Beginners-Building-Set/dp/B00000DMCE/ref=pd_sim_sbs_t_3
http://www.amazon.com/Gears-%C2%AE-Beginners-Building-Set/dp/B00000DMCE/ref=pd_sim_sbs_t_3

