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Webinar Objectives:
Identify several big ideas in early childhood science and mathematics,
and examine the role of executive functioning skills in STEAM learning.
Understand the charge for early childhood educators in developing
confident, proficient, and fluent STEAM students.
Explore a unit of study on simple machines. Combining content with
skills, the STEAM-based activities explored in this session provide an
opportunity to nurture curiosity and discovery in our youngest learners.

Why STEAM in Early Childhood:

STEM education is not
culturally neutral. It is
subject to the same types
of cultural biases and
stereotypes as other
topics in education.
- The Early Childhood STEM Working
Group

3-Dimensional Science:

National Research Council. 2012. A Framework for K-12 Science Education: Practices, Crosscutting
Concepts, and Core Ideas. Washington, DC: The National Academies Press.
https://doi.org/10.17226/13165.

Early Childhood Math Foundations
Sets
Pattern

Number Sense
Counting & Number Operations
Measurement
Data Analysis
Spatial Relationships & Shape
Foundations are compiled from Erikson Institute’s
Big Ideas and NCTM’s Catalyzing Change.

Executive Functioning and STEAM Skills:
Creative Play

Dramatic Play

Fine Motor

Gross Motor

Hand-Eye Coordination

Language Development

Life Skills

Listening

Math Skills

Problem Solving

Scientific Inquiry

Why Simple Machines?
Simple Machines are mechanical devices that are used to make
forceful tasks easier by increasing the mechanical advantage. This
means that the output force—the amount of work performed by
the simple machine—is greater than the input force—the amount
of force the user puts into the machine.

• Commonplace in the world around us
 Many opportunities for learning
 I Can Be A…

• Clearly observable phenomena
 Concrete vs. abstract examples

Inclined Plane: Ramp Racing
Learners will explore how the angle and height of a ramp impacts the
distance a car travels through scientific inquiry, while also using basic
counting and measurement techniques to quantify their data.

Student Objectives
I can use materials to
measure the distance
my car travels down a
ramp.

I can create an
inclined plane (ramp)
and explain what
happens to a toy car
traveling down the
ramp at different
heights.

Classroom Exploration
Using a dripper flipper and blocks (or similar material),
students will construct a ramp and predict how far their car
will travel. After each run, students will use blocks to
measure the distance traveled and collect data using a grid
and Number Cards. A block will be added between each
round to increase the incline of the ramp.
•
•
•
•

What happened when we made the ramp higher?
Was your prediction correct?
How much further did the car travel from Ramp 2
to Ramp 3?
How could we make our car travel even further
down the ramp?

Inclined Plane Remote Activity
On a Roll
An adult helper will use stickers or tape to mark a starting point on a wall, and will
tape a small cup to the wall showing the intended ending point. The student will
then need to use tape and paper towel rolls, toilet paper rolls, or cardboard scraps to
create an inclined plane or planes that will transport a cotton ball from the start to
the finish. It is recommended to start with the start and finish close together, and
move them apart to increase difficulty.
•
•
•
•

Were you able to get the object into the cup? Explain how you did this.
What was easy about this task? What was difficult?
What kinds of changes did you have to make to your inclined plane(s)?
How did you know where to put the inclined plane(s)?

Lever: Catapult Launch
Learners will explore catapults – a first class lever – and use this piece of
technology to launch a load (pom poms). Students will collect, sort and
graph data, and make comparisons to analyze their results.

Student Objectives
I can use a lever
(catapult) and explain
how it works and why
it is used.

I can use
mathematics to
represent the
number of pom poms
that land in my pie
pan.

Classroom Exploration
Exploring their catapult students will determine how it
is operated, what it launches, and how it works. They
will then complete a challenge to launch as many
“heavy objects” (pom poms) into their pie pan as
possible. Once all objects have been launched, learners
will sort the pom poms that landed in their pie pan by
color and make several mathematical observations:
•
•
•
•
•

Let’s estimate how many (color) pom poms we launched into the pan.
How many (color) pom poms landed in the pan?
What color had the most pom poms land in the pan?
What color had the least pom poms land in the pan?
Were any colors equal, or had the same amount? How do you know?

Lever Remote Activity
Catapult Launch
After building a catapult, students will move the spoon (fulcrum) to Position #1 and launch a soft object 5
times. They will then use their hands or feet to measure how far the object traveled and record the data in
the Data Table. They will then alter their catapult by moving the fulcrum to Position #2, launch 5 objects, and
record their data.

• We tested two levers by moving the roll, or fulcrum. Which one launched the objects
further? How do you know?
• How did you measure how far the objects went?
• Are there any other ways to measure distance?

Wheel & Axle: Where the Rubber Meets the Road
Learners will use two different types of wheeled vehicles—a wagon and a
wheelbarrow—to move building materials down the road to their
construction site and analyze how this simple machine makes this job
easier.

Student Objectives
I can load and unload
blocks from a wagon
or wheelbarrow

I can follow a path
while pushing or
pulling a wagon or
wheelbarrow
I can sort blocks by
color and/or shape

Classroom Exploration
Using a vehicle equipped with at least one wheel and
axle, students will work in partners to transport building
materials (blocks of various colors and sizes) along a
path. When Student A arrives at their construction site,
Student B will need to sort the building materials based
on color and/or shape.
•
•
•
•
•

What materials are you using?
How does the wagon/wheelbarrow help you?
Would moving the blocks be harder without the
wagon or wheelbarrow?
How do you know where to put the blocks?
How does the wagon/wheelbarrow work?

Wheel & Axle Remote Activity
We’re Going on a Wheel Hunt
To begin this lesson, engage in a conversation with learners about wheels.
• What kinds of things have wheels?
• Why do you think these objects have wheels?
• Could these objects work without wheels?
Students will then read What Do Wheels Do All Day by April Jones Prince.
• We just saw lots of examples of wheels, what kinds of things are the same for all types of wheels?
• What kinds of things were different about the examples of wheels that we saw?
After the story, explain to the learner that they are going to go on a
scavenger hunt where they will search for examples of objects that
have different numbers of wheels. A data table will be used to keep
track of the examples that they find by drawing a picture of the
items(s) in the appropriate box. Try to find at least one object
for each box!

Pulley: Carry and Construct
Learners will use a pulley system to lift “heavy” materials needed for
construction. Through problem solving, mathematics, and play, students
will work together to engineer a new building from blueprint to structure.

Student Objectives
I can explain how a
pulley is used to lift
objects.
I can read a building
plan to collect
materials for
construction.

Classroom Exploration
After exploring the pulley system to understand how it
works and why it is used, students will use this device
to hold and carry building materials within a “building
site”. Following the Building Plans, the student at the
top will read the number and color of materials
needed, and the student at the bottom will retrieve the
necessary materials to send to the site.
•
•
•
•

How did we use a pulley today?
How do construction workers and engineers use pulleys?
What did we use to make buildings?
How did you work together with your partner to
construct a building?

Pulley Remote Activity
Heavy Lifting
After reading (or viewing) Dotlich’s book, What Can a Crane Pick Up?, students will
discuss the crane’s pulley system and attributes of the objects that are being lifted
(shape, weight, size).
• What do you notice about the pulley? What shape is it? What materials are
used?
• How is the boy making the pulley work?
• What is a pulley used for?
Then, using a rolling pin and string, students will create their own pulley system to
lift found objects.
• How is the pulley lifting the objects?
• Are all of the objects easy to lift? Explain.
• What else could you use a pulley to lift?

Screw: Movin’ On Up
In this investigation, learners use an Archimedes Screw to move various
materials. By definition, a screw is an inclined plane that has been wrapped
around a cylinder. Learners will predict which materials will be moved most
easily, and also analyze data by sorting the materials from most to least.

Student Objectives
I can turn the handle
of an Archimedes
screw
I can use the
Archimedes screw to
move materials
I can sort cups by the
amount of material
inside of them

Classroom Exploration
Using an Archimedes Screw, students will
have 1 or 2 minutes (timed) to see how
much of a particular material (popcorn
kernels, beans, pony beads, rice, or water)
they can move into a cup.
Then, students will arrange their cups of
materials from most to least, and
determine which
materials the screw
was more effective
at transporting and
discuss why.

Screw Remote Activity
Winding Around
Lay some screws out on a table and allow student(s) to make observations.
• What do you notice about these screws?
• What is a screw usually used for?
• How do you think a screw works?

An adult helper will get a bar or two of soap and use a screwdriver to begin screwing
each screw into the bar of soap. This will both demonstrate how the tool is used, and
also provide some stability for the learner to continue the process. Allow students plenty
of time to explore the screwdriver, screw and soap. As they are working:
•
•
•
•
•
•

How are you using the screwdriver?
As you turn the screwdriver, what is happening to the screw?
What happens if you turn the screw to the right? To the left?
Is it easy or difficult to turn the screw?
Do all of the screws turn the same way? Tell me how you know.
Where else do you see screws in the world around you?

Wedge: Making the Cut
A wedge is a simple machine that is used to separate, or spilt, an object. In
this activity, learners will explore and test a number of different tools,
predict whether or not they will be able to cut some art dough, and then
sort them based on their ability to do so.

Student Objectives
I can use tools to
manipulate art dough

I can determine
which tools cut the
art dough, and which
ones do not
I can sort cards
representing the
tools into two piles:
‘It Cuts!’ and ‘It
Doesn’t Cut!’

Classroom Exploration
In this activity, learners will have the freedom to play
and familiarize themselves with a number of different
tools. While they are encouraged to play and be
creative, learners will have one overarching task as they
play: determine whether or not the different tools can
cut through art dough. For the purposes of this activity,
‘cut’ means to split into two pieces.
•
•
•
•
•

Have you seen any of these tools before?
Do you know what any of these tools are called?
Which tools do you think will be able to cut the art dough?
Why do you think _______ will be able to cut the art dough?
Why don’t you think ________ will be able to cut the art
dough?

Wedge Remote Activity
Cutting Through the Air
In this activity, students will create two paper airplanes—one with a sharp nose, and
one with a flat nose (this may require some assistance from an adult helper). Before
trying to fly both planes, ask students to describe both airplanes, and also to predict
how far they will travel.
As students fly their paper airplanes, encourage them to make observations and
measure the distance each plane travels.
•
•
•
•
•

What do you notice about how the sharp nose plane flies? The flat nose plane?
Which plane flies the farthest? How do you know?
Why do you think this plane went the farthest?
How is the nose of the plane similar to a wedge?
A wedge cuts through material. What does the airplane cut through when it is
thrown?

Resources
Professional Development Resources
•
•

•

Becoming the Math Teacher You Wish You’d Had •
by Tracy Zager
•
Catalyzing Change in Early Childhood and
Elementary Mathematics by National Council of
•
Teachers of Mathematics (NCTM)
•
Erikson Institute’s Big Ideas of Early Math
Website

•

Big Ideas in Early Math: What Teachers of
Young Children Need to Know by Erikson
Institute

A Framework for K-12 Science Education
National Research Council (NRC)’s A Framework
for K-12 Science Education
Next Generation Science Standards (NGSS’s)
Illinois Early Learning and Development
Standards

• Missouri Early Learning Goals
• Head Start Early Learning Outcomes Framework:
Ages Birth to Five
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