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STEAM thinking  
and learning  

are FUN!

STEAM thinkers use evidence  
to inform their thinking.  
They get evidence from  

investigating.

Asking questions and  
searching for answers are the 
basis of science, technology, 

engineering, and math.

Many times, finding answers 
to one question makes smart 
people ask more questions.

STEAM thinkers notice things  
in the world, wonder about 

them, and are curious to  
find out more.

STEAM thinkers make  
informed guesses about what 

they will discover. They use  
critical thinking to make hy-

potheses based on  
their knowledge.

STEAM thinkers think about 
what is known, remember what 

they have learned, and make 
connections to other things in 

order to learn more about  
what makes them curious.

STEAM thinkers use creativity 
and problem-solving skills  
to plan ways to find the  

answers to their questions.

Investigation

When children investigate by asking  
questions like, “Why?”, “How come?”, 

“What if?” and other questions,

STEAM thinkers who use these concepts: 
All STEAM thinkers ask questions and 

search for answers. Being curious  
and seeking knowledge are the basis  

of all STEAM fields!

they develop  
knowledge and skills 

that will help  
them become
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It takes  
flexible thinking  

and creativity  
to solve problems.

STEAM thinkers are problem 
solvers. They ask many  

questions, think about what 
they already know, and think 

about possibilities when  
they solve problems.

Many inventions and  
innovations stem from the  
need to solve a problem.

Brainstorming many possible 
options for how to approach 
the problem is often a good 

way to find the best solution.

Asking good questions  
helps STEAM thinkers  

understand the problem  
and think of solutions.

Engineers and other  
STEAM thinkers use math,  

science, logic, and creativity  
to solve problems.

Often large problems  
can be broken down  
into smaller parts.  

This helps STEAM thinkers  
find solutions.

Creativity is necessary  
for problem-solving,  

progress, and innovation.

Problem  
Solving and  
Creativity

When children brainstorm ideas  
for ways to investigate the answers to  
the questions that make them curious,

STEAM thinkers who use these concepts:  
Scientists have to use creativity and  
problem solving to figure out how to  

design effective research methods to find 
the answers to their questions. This can 
sometimes be the most difficult and the 

most important part of research.

they develop  
knowledge and skills 

that will help  
them become
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STEAM thinkers use 
their senses to  

observe and learn 
about the world.

Humans have  
at least 5 major* senses:  
touch, taste, smell, sight,  

and hearing.

Artists and scientists  
both use their senses  
to observe the world  

and represent it.

Our brains get information 
about the world from our  

senses. The brain processes  
the information.

STEAM thinkers use  
their senses to carefully and 

closely observe details to  
better understand.

Some people’s bodies  
work differently and have  
different sensing abilities.

Animals have senses  
that help them survive.  

Some animals have different 
senses than people have.

Our senses tell us what  
is happening in the world;  
they give us evidence to  

inform our thinking.

Senses

When children investigate senses  
by using a magnifying glass to  

carefully examine the properties of  
a fish and then painting the fish to  

create “fish print art,”

STEAM thinkers who use these concepts: 
A medical researcher studying a virus  

uses a microscope to carefully examine  
its properties and how it behaves.  
He makes a model of the virus to  

better understand how it functions.

they develop  
knowledge and skills 

that will help  
them become

*Humans also have the ability to sense other things 
such as hunger, time, and pressure.
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To classify  
means to put things  

in groups.
Scientists classify things 

because understanding the 
properties of one thing  

helps scientists understand 
other things with the  

same properties.

Classifying helps  
STEAM thinkers understand* 

how things work.

Objects can be sorted  
and classified in many  

different ways.*

The properties* of an  
object or animal play a role  

in what it does.

There are similarities  
and differences  

among everything.

The same item may fit in  
many different categories. 
Deciding what categories  
to use when classifying  

has a big effect.

Classifying objects in  
different ways helps  

STEAM thinkers see patterns 
and relationships.

Classifying

When children decide what categories  
to use to sort buttons (size, shape,  

number of holes, color, etc.)  
and then sort them,

STEAM thinkers who use these concepts: 
A biologist finds a new species  

of animal. He or she uses classifying  
skills to better understand the animal.

they develop  
knowledge and skills 

that will help  
them become

*Searching for explanations like these is a  
major activity of scientists.

*Properties: the way objects look, feel, smell,  
sound, and taste, their size and shape, etc.

*Objects can be sorted by their properties (size, shape, color, etc.),  
by how they are used, what they do, or in many other ways.



Building Blocks of STEAM

6

Understanding how 
change happens is  
a primary focus of 
science and math.

Some change is reversible: 
things can be changed and  
then can go back to how  

they were before.*

There are many ways  
to change things.*

Sometimes, change is  
permanent and things are 
transformed: things are 

changed and cannot go back  
to how they were before.*

Change has a cause  
(something that makes a 

change happen); the change  
is the effect.*

Every living thing grows  
and changes over time.

The amount and  
type of cause creates  

different effects.

Things will change in  
different ways. Different  

things take a different  
amount of time to change.

Change

When children investigate Change by 
putting play dough in different conditions (in 
the sun, in a sealed container, in water, and 
in the freezer) and paying close attention to 
the changes (Note: children will have a richer, 
more scientific experience if they determine 
the different conditions for the experiment),

STEAM thinkers who use these concepts: 
A chemist experiments with the effects  
of a new chemical on different types of 

plants to see if it is a safe way to kill pests.

they develop  
knowledge and skills 

that will help  
them become

*Changing the temperature, mixing one thing with 
another, pushing or pulling, squeezing, etc. can 
cause change.

*Understanding cause and effect is a big 
part of STEAM thinking.

*For example: you can squeeze a grape to make grape juice. 
You cannot change grape juice back to being a grape.

*For example: water can be frozen and changed to  
ice. Then, it can be melted and go back to being water.
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Data is information 
and facts that scientists  
and mathematicians 

use to understand 
something.STEAM thinkers analyze*  

data to find patterns and  
other relationships.  

This helps them understand 
things that are not obvious.

Data gives STEAM  
thinkers evidence to inform 

their thinking. Data helps  
them think more clearly.

There are many ways  
to collect data.

It sometimes takes  
creativity to think about  
what data to collect to  

answer a question.

Different STEAM questions 
need different data to answer.

Analyzing data often makes 
STEAM thinkers ask  

new questions.

Charts and graphs help  
people look at data quickly,  

see patterns and other  
relationships, and  

understand data better.

Data

When children investigate Data  
by asking each child in the class,  

“What is your favorite flavor of ice cream?” 
and then working together to create a 
graph to show what they discovered,

STEAM thinkers who use these concepts:  
A company wants to sell more potato 

chips. A market researcher gives  
participants samples of new chips.  

She asks them questions about how they 
taste, smell, and their texture. The  
company uses this information to  

perfect the recipe for the new chips.

they develop  
knowledge and skills 

that will help  
them become

*Analyze: to study something closely and carefully; to  
learn the nature and relationship of the parts of something.
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Things need a 
FORCE to speed up, 
slow down, change 

direction, move,  
and even to stay on 

the ground.
Forces are pushes and pulls  

that happen when two  
objects interact.

Forces can change  
the shape of things.*

Inertia: something that is 
moving will keep moving until 
something makes it stop (and 
something that is not moving 
will stay still until something 

makes it move).

Pushing and pulling can  
make things move or stop.

Things that are bigger  
need stronger/bigger  

pushes or pulls to make  
them move or stop.

There are many forces.  
Gravity, air resistance,  

friction, and upthrust are  
some examples.

Bigger pushes and pulls  
(forces) can move things  

faster and farther.

Forces

When children investigate forces by  
using recycled materials to make ramps 
and tubes for a marble maze and using  
problem-solving skills to figure out how  
to move the pieces to allow the marble  

to move through the maze,

STEAM thinkers who use these concepts:  
A civil engineer decides how to build a 

speed bump to make sure cars will slow 
down in a school zone, but will not be  

destroyed by going over the bump.

they develop  
knowledge and skills 

that will help  
them become

*Squeezing, stretching, bending, sliding, and 
twisting are all forces.
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Energy is the  
ability to do work.

Energy comes from  
different places.*

Energy makes  
change possible.

Many common things  
need electricity.

Anything that moves  
needs energy.*

Things can work harder  
when more energy flows 

through them.

It is important to be  
very careful with electricity.

Electricity sources push  
electricity around a circuit.

Energy

When children investigate by taking  
apart broken toasters, toy robots, and  
other mechanical objects with tools  

and safety goggles (with adult  
supervision!) and explore how they  

are put together and function,

STEAM thinkers who use these concepts: 
An electrical engineer conducts  

experiments to determine how to  
build the most efficient circuit for  

a computer chip.

they develop  
knowledge and skills 

that will help  
them become

*Including people and animals. Food gives 
energy to animals.

*The sun, oil, natural gas, food, coal, 
electricity, batteries, etc.
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Some materials  
occur naturally;  

some are manmade.

There are different materials. 
They have different  
properties* and do  

different things.

When some materials  
are combined, they form  

a totally new material with 
different properties.

Heating or cooling materials  
can change them.*

When some materials  
are combined, they  

stay separate.*

Heating causes most solids to 
change to liquids and most 

liquids to change to gas.

Measuring changes in  
materials under different  

conditions can help  
scientists understand.

Cooling causes most gases  
to change to liquids and most 

liquids to change to solids.

Chemistry

When children investigate by putting 
toys and other objects in different  

materials (water, orange juice, flour, 
salt-water, etc.), freezing them, comparing 

the different effects and then thinking  
up experiments for ways to get the toys 

out of the frozen-solid materials,

STEAM thinkers who use these concepts: 
A group of chemists develops and tests a  

new material called “metal rubber” to make  
cell phones and other electronics stronger, 

more flexible, and less likely to break. 
(see http://www.ivanhoe.com/science/story/2007/04/273a.html)

they develop  
knowledge and skills 

that will help  
them become

*Properties: the way objects look, feel, smell, 
sound, and taste, their size and shape, etc.

*Sometimes, heating something can change it forever, but sometimes 
cooling it will make it change back; sometimes cooling something can 
change it forever, but sometimes heating it will make it change back.

*Combining some things can be dangerous. 
People need to be careful with chemicals.

*For example, oil and water.
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Everything is made up  
of smaller pieces in 

different shapes. Some-
times, STEAM thinkers 
need microscopes or 

other tools to study the 
shape of something.

The shape, or form of  
something affects what it  
does and how it works.*

Sometimes, the shape of  
an object can be changed.*

Combining lines  
together makes shapes.

Some shapes are flat.  
Some shapes have depth.

Combining points  
together makes lines.

The type and number of lines 
used affects the shape.

Combining shapes together  
can make new shapes.

Shape

When children investigate by creating  
a work of art using tape, crayons,  

markers, and paper,

STEAM thinkers who use these concepts: 
A structural engineer determines the  

most effective shapes, angles, and  
materials to create a structure that  

can withstand hurricane-force winds.

they develop  
knowledge and skills 

that will help  
them become

*STEAM thinkers study an object’s shape 
to understand it better.

*Sometimes, changing the shape of an 
object can change how strong it is.
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Different colors of 
light make things  

look different.

White light is made up of  
all the colors of the rainbow.*

There must be light  
for us to see.*

A rainbow happens when  
white light (like sunlight)  

shines through water that  
is in the air.*

It is night on half of the earth 
and day on the other half  

because the earth turns and  
the sun stands still.*

Shadows happen when light 
hits an opaque* object.

The distance the light is  
from the object and the  
angle the light hits the  

object affect the size and  
shape of the shadow.

Shadows fall on the side  
of the object that is away  

from the light.

Light and
Shadow

When children investigate by using  
highlighters and neon paint to create  

art in a box lit with a black light,

STEAM thinkers who use these concepts: 
A medical researcher uses a black light  

to diagnose and develop treatments  
for skin disorders.

they develop  
knowledge and skills 

that will help  
them become

*Combining colors of light is different than combining colors  
of paint. For example, mixing all of the colors of light will make 
white light. Mixing all of the colors of paint will make black paint.

*We need light to see even shiny objects. 
Without light, it is dark.

*A prism also separates white light 
into the individual colors.

*It is daytime on the part of the planet that faces the sun. 
It is nighttime on the part of the Earth that faces away 
from the sun because the earth casts a shadow.

*Opaque means light cannot travel 
through the object.
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Tools make it  
easier to do work.

Tools can help STEAM  
thinkers use their senses  

more effectively.*

STEAM thinkers use tools  
to investigate, learn, solve  

problems, and find answers  
to our questions.

Simple machines are tools.*
STEAM thinkers use tools  

to get accurate evidence to 
inform their thinking.

Creative STEAM thinkers  
invent tools to solve  

problems. These inventions 
often become useful  

to other people.

What we learn from one  
type of technology can help  
us invent new technology.

Technology is a tool  
that people use or create  

to solve problems and  
make work easier.

Tools

When children look at books about  
levers and use plastic spoons, rubber 

bands, plastic bottle caps and popsicle 
sticks to invent homemade catapults,  
and then observe the results by using  

their creations to fling pom-poms,

STEAM thinkers who use these concepts: 
Scientists and engineers work together  

to develop a system of sensors and  
monitors to study and predict landslides.

they develop  
knowledge and skills 

that will help  
them become

*Magnifying glasses, telescopes, glasses, and microscopes help us  
see things better; hearing aids and stethoscopes help us hear better, etc.

*The most simple machines are: pulleys, wheel and axels, 
wedges, screws, inclined planes (ramps), and levers.
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Measuring things 
helps STEAM thinkers 

understand them.

Numbers give us a ways  
to talk about how much  
of something there is.

Counting is the same as  
adding numbers together.  

You can count by any number.

Tools like scales, rulers, and 
thermometers can be used 

to measure different objects: 
these use a standard unit  

of measurement.*

Every living thing grows  
and changes over time.  
Measuring change helps  

us understand.*

Understanding quantity*  
helps STEAM thinkers  

compare and  
understand things.

When you take one  
amount away from another 
amount (subtract), you get  

a smaller number.

When you put two amounts 
together (add), you get a  

bigger number.

Number and 
Measurement

When children investigate number  
and measurement by using blocks to  

measure how far they can jump,

STEAM thinkers who use these concepts: 
An engineer measures to the smallest  

unit to place circuits correctly on a  
circuit board.

they develop  
knowledge and skills 

that will help  
them become

*Many different things can be used to measure. If the measurement  
is informal (handful, candy bar, block, etc.), it is called a  
non-standard unit of measure.

*We can see how things change over time 
by measuring them at different times.

*Quantity: the amount or number of a material.
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Some things are  
living (or used to live). 

Some things have  
never been alive.

The properties an animal  
has can tell us about  

what it can do.*

Every living thing needs  
energy. Animals need food*  

and water to survive.

Diversity: there are many  
different types of organisms  

on Earth. This diversity is  
important for all living things.

Different animals live  
in different places  

or “habitats.”*

Looking closely at living  
things can help scientists  

understand them.
Different animals need  

different things to survive.

There are many different  
types of animals. They do  

different things.

Animals

When children investigate animals by 
observing and caring for fish in a  

classroom fish tank,

STEAM thinkers who use these concepts: 
A veterinarian examines a family pet  

to discover what is making it sick.

they develop  
knowledge and skills 

that will help  
them become
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Different plants have 
different properties, 
look different, and  
do different things.

Every living thing needs  
energy. Plants get their  

energy from different places.

Most plants have roots.  
Roots move water and  
nutrients to the plant.

Different plants need  
different things.

Most plants make seeds  
for new plants.

Most plants need water. Many foods humans eat  
are seeds or fruits.

Different plants live in  
different places (“habitats”).

Plants

When children investigate plants by 
putting seeds in different conditions (like 
planting seeds in soil and then watering 

some, and putting orange juice,  
vinegar, or no liquid in others) and  

observing the results,

STEAM thinkers who use these concepts: 
Scientists studying plants discover a  

disease that is killing plants and  
work to find ways to treat it.

they develop  
knowledge and skills 

that will help  
them become

*Most plants need water, light, minerals, 
warmth, and air to grow.


