
 

 



 

FREE ONLINE SCIENCE RESOURCES 
 

 
Mystery Science: Now open to all families! 
https://mysteryscience.com/school-closure-planning 
 
NASA Science for Kids: Science  
https://spaceplace.nasa.gov/ 
 
Time for Kids: Science and Social Studies  
https://www.timeforkids.com/ 
 
Code.org: Computer Science  

https://code.org/ 

 
Newsela: Science and Social Studies  
https://newsela.com/ 
 
Scientific American: Science and Social Studies 
https://www.scientificamerican.com/  
 
NeoK12: Science and Social Studies 
https://www.neok12.com/ 
 
Built by Kids: At-Home Engineering Activities  
https://builtbykids.com/ 

 
 



READING MATERIAL

Read About Forces

DEFINITION OF FORCE
A force is a push or pull. Sometimes forces cause objects to move, and sometimes forces 
slow, stop, or change the direction of an object’s motion. Gravity is an example of a force 
that pulls all objects toward the center of the Earth. When you jump on a trampoline, gravity 
constantly pulls you down.

To better understand how balanced and unbalanced forces work…

LET’S BREAK IT DOWN!

Forces are all around us!
Forces are needed to lift, turn, move, 
open, close, push, pull, and so on. When 
you throw a ball, you are using force to 
make the ball move through the air.

More than one force can act on an 
object at the same time. Think about all 
the different forces you need to ride 
your bike. Your feet push on the pedals, 
your hands push and pull the handlebars, and the muscles in your body help you stay balanced. 
The tires are pushing against the pavement, while the pavement is pushing back on them. Wow, 
that’s a lot of forces!
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A force has strength and direction.
When soccer players kick the ball to 
another player, they are using a certain 
amount of strength to push the ball in a 
certain direction. Forces always have 
strength and direction.

Forces can be weak, like in the video 
when Zoe lightly hit the golf ball. Or a 
force can be strong, like when Izzy hit the 
ball really hard.

Forces also have direction. Rocket scientists must be very careful about the direction that a rocket 
is launched. If there is even a small mistake in calculations, the rocket's direction will be off course 
and the mission will not be successful.

The strength and direction of a force are equally important.

Unbalanced forces can cause an object to change its 
motion.
Unbalanced forces change the motion 
of an object. This happens in two ways. If 
an object is at rest and an unbalanced 
force pushes or pulls the object, it will 
move. Unbalanced forces can also 
change the speed or direction of an 
object that is already in motion.

A game of tug-of-war is a great way to 
illustrate an unbalanced force. If the players on one side of the rope use more force than other side, 
they will win the game.

Another good example is when you and your dog play with a tug toy. If you let go of the toy when 
the dog is tugging, the dog will fall backwards because it experiences an unbalanced force.
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Balanced forces do not cause a change in motion.
When two forces are the same strength 
but act in opposite direction, they are 
called balanced forces. Again, tug-of-
war is a perfect example. If the people 
on each side of the rope are pulling with 
the same strength, but in the opposite 
direction, the forces are balanced. The 
result is no motion.

Balanced forces can cancel each other out. Any time there is a balanced force, the object does not 
move.
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EXAMPLE OF BALANCED AND UNBALANCED FORCES

Forces have direction. To 
steer the hovercraft, Zoe 
needed a way to change 
the direction of the force.

Forces can be balanced or 
unbalanced. Tug-of-war is 
a great example of 
balanced and unbalanced 
forces.

Gravity pulls objects down. 
In Zoe’s DIY, the force of 
gravity pulled the egg down 
into the cup when the other 
objects were forced out of 
the way.

BALANCED AND UNBALANCED FORCES VOCABULARY

Force
A push or a pull that can cause the motion of an object to change. It has two 

important properties: strength and direction.

Balanced Force
When two equal forces act in opposite directions the result is that the forces are 

balanced and there is no motion.

Motion The process of moving or changing position.

Unbalanced Force When one force is stronger than the other the result is motion.

Strength The amount of force that is applied to an object.
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Gravity A force that attracts objects toward the earth. "What goes up, must come down!"

BALANCED AND UNBALANCED FORCES DISCUSSION QUESTIONS

Why did Izzy’s golf ball fail to go in the hole?
Izzy hit the ball too hard. He used too much STRENGTH when applying a force.

What was the difference between Zoe’s first and second golfing attempts in 
terms of force?
In Zoe’s first attempt she used the right amount of STRENGTH when applying a force to the ball, but 
did not know the right direction because she was wearing a blindfold. In Zoe’s second attempt she 
applied just the right amount of strength and knew the right direction to win. (A force has both 
strength and direction.)

How did Zoe make Izzy fall down while they were playing tug of war?
When Zoe pulled with a lot of force while Izzy wasn’t pulling at all, the strength of the force was 
greater in Zoe’s direction. That made Izzy move in that direction.

Explain how Dr. Jeff cutting the tug of war rope is an example of unbalanced 
forces causing motion.
Before Dr. Jeff cut the rope, the forces were balanced. The force from Izzy pulling in one direction was 
cancelled out by the force of Zoe pulling with the same amount of force in the other direction. When 
the rope was cut, suddenly the forces were no longer balanced and the result was motion!

What makes the ping pong ball hover above the hair dryer?
The moving air from the hair dryer pushes the ball upward and the force of gravity pulls the ball 
downward with a force that is equal and opposite. The upward and downward forces on the ball 
cancel each other out so it is not in motion. When the hairdryer is turned off, the upward force is 
removed and the force of gravity causes the ball to fall down.
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How could Zoe have kept from crashing her hovercraft?
Zoe’s hovercraft only moved in one direction. The force pushed her forward. If she wanted to stop, 
she needed to apply an equal force in the opposite direction, which she could have done by aiming 
the fire extinguisher in front of her.
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READING MATERIAL

Read About Energy Transfer

DEFINITION OF ENERGY TRANSFER
Energy is the ability to do work, or in more simple terms: energy makes things happen. You 
use energy to ride your bike, play video games, bake cookies, and drive to school. Energy is 
exciting! Energy can be transferred from one object to another, and energy can be 
transferred into different forms, such as light, sound, and heat. 

To better under how energy transfer works…

LET’S BREAK IT DOWN!

What is energy?
Energy is the ability to do work. There are 
many different kinds of energy, such as 
light, sound, and heat.
We need energy for our homes to power 
lights, refrigerators, air conditioners, and 
computers. We use energy when we 
drive cars or pedal a bike. We power our 
devices with energy stored in batteries. 
Even sleeping requires energy!
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Energy moves and changes form.
Energy transfer takes place when energy 
moves from one place to another. 
Energy can move from one object to 
another, like when the energy from your 
moving foot is transferred to a soccer 
ball, or energy can change from one 
form to another.

When energy in a battery is used to 
power an electronic device, chemical energy is transformed into electrical energy, which moves 
along wires.

Three more ways energy can be transferred are through light, sound, and heat.

Energy can be transferred as light.
Light energy is the only form of energy 
we can see. Light from the sun helps 
plants grow and makes food for us to 
enjoy. The sun’s energy also powers 
solar cells, which can be used to create 
electricity.
Light bulbs can also transfer energy, just 
like in the video when the light bulb’s 
energy powered the singing fish. The 
light energy moves through space until it encounters a solar cell. The solar cell converts it to 
electrical energy, which powers the singing fish.
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Energy can be transferred as sound.
Have you ever felt sound? Loud concerts 
or even marching bands can 
sometimes produce enough energy 
that you can feel the vibrations in your 
body.
Sound energy is transferred when a 
sound wave travels from its source, like 
a drum, to another object. If the sound is 
loud enough, the waves will create very 
intense vibrations that you can feel in your chest.

Energy can be transferred as heat.
When you sit by a campfire, you can feel 
the heat warm your body. The heat from 
the burning wood is transferred to your 
marshmallow, causing it to get soft and 
gooey. Perfect for your s’mores!
Heat can move from warm objects to 
cool objects, just like in the video when 
the heat from the wires made the paper 
ignite.
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ENERGY TRANSFER EXAMPLES

Humans and other animals 
use sound energy to 
communicate. When you 
speak, you create sound 
waves that travel through 
the air. When the sound 
wave reaches the ears of 
someone nearby, their 
brain is able to translate the 
sound waves into words.

The sun is not the only 
source of light. Light bulbs 
and candles also produce 
light, and so do some living 
things such as fireflies. Light 
energy powers most things 
in nature because plants 
use light energy to grow, 
and then most animals get 
their energy from eating 
plants.

The sun’s energy can be 
transferred to make 
s’mores. The DIY activity 
with Zoe shows you how to 
make your own s’more 
maker without electricity. It 
relies on energy transfer 
from the sun. Yum.

ENERGY TRANSFER VOCABULARY

Energy It makes things happen! (Or more formally: the ability to do work)

Energy Transfer Energy being moved from place to place.

Generator Changes energy from one form to another.

Batteries Store energy and change it from one form to another.

Solar Cell Converts energy of sunlight into electrical energy.
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Motion Energy The energy something has due to movement.

ENERGY TRANSFER DISCUSSION QUESTIONS

At the beginning of the video, where did Bert’s energy go?
Bert’s energy was transferred to several different devices that run on electricity such as Izzy's 
popcorn maker.

How does Dr. Jeff's mom transfer energy to Bert?
Dr. Jeff’s mom uses motion energy to pedal a bike, which spins a wheel that is attached to a 
generator. The generator changes the motion energy into electrical energy, which flows through 
wires to Bert. Bert then stores energy in his batteries to use later.

Why is the name "generator" a misnomer (a non-appropriate name)?
Generators don’t actually generate energy. Instead, they convert one type of energy to another. In 
the video you can see a generator convert motion energy into electrical energy when Dr. Jeff’s mom 
pedals the bike.

Can you think of a device that converts electrical energy into heat? How about 
into light? Sound?
A toaster is an example of a device that converts electrical energy into heat energy. A lamp 
converts electrical energy into light energy and a boom box converts electrical energy into sound 
energy.

What are some ways electrical energy can be generated at a power plant?
Power plants might generate electricity by using the power of moving water to spin a generator or 
by burning coal to produce steam, which also spins a generator.

Do power plants “produce” electricity? Why or why not?
Power plants do not produce energy, they only convert energy from one form to another. For 
example they can convert the energy from burning coal (chemical energy) into electricity 
(electrical energy).
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READING MATERIAL

Read About Variations of Traits

INHERITED TRAITS DEFINITION
Traits are your physical characteristics, like your hair or eye color. Every living thing has traits 
that make it unique. Most traits are passed down from parents, however, they can also 
come from your grandparents or even your great-grandparents. Some traits are also 
influenced by the environment.

To better understand how inherited traits work…

LET’S BREAK IT DOWN!

Genetics for Kids: Most traits are passed down from 
parents.
Parents pass their physical 
characteristics, or traits, to their 
offspring. Offspring are the children of 
animal parents (and that includes 
humans, too).

When baby animals are formed, some 
of the traits from the mom and some of 
the traits from the dad are combined to 
create a unique baby.

Sometimes traits can skip a generation. That’s why you might be the only one in the family with a 
nose that looks like your grandfather’s nose.
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Inherited Traits: Different individuals can have different 
traits.
If you have siblings, you might have 
some of the same traits. However, other 
traits may be different, like your eye 
color or height.

You cannot have all of your mom’s traits 
AND all of your dad’s traits! It's always a 
mixture. When babies are formed, they 
get some traits from each parent. It’s 
kind of like shuffling a deck of playing cards. Each time you shuffle the deck and pass out the cards, 
the players will have a different set of cards to play with.

Animals of the same kind share a common set of physical traits. For example, all giraffes have long 
necks and all birds lay eggs. Animals also have common behavioral traits. We can expect that all 
bumblebees will gather nectar and pollen and take it back to their beehive.

Passing Down Traits: Variation of traits among individuals 
may provide advantages in surviving.
Some traits are very helpful for animals 
in the wild. If a newborn deer blends into 
the grass where it was born, it will have a 
better chance of staying hidden from 
predators.

Camouflage is a trait that helps animals 
survive. Other traits, such as fur color, 
speed, and how well an animal can hear 
also help it survive. Having the prettiest 
feathers is a helpful trait for findings 
mates.
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Environmental Factors: Some traits are influenced by 
environment.
We are all born with the information that 
will determine our traits. However, 
different factors in a living thing’s 
environment can influence the trait. If a 
person is born with the potential to grow 
very tall, but they don't get proper 
nutrition, it is unlikely that they will be tall.

Poison dart frogs are the most brightly 
colored, and the most poisonous, frogs 
in the world. They are another good 
example of how traits can be influenced 
by the environment. Scientists think that 
poison dart frogs get their poison from the insects they eat. It is not simply something they are born 
with.
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EXAMPLES OF INHERITED TRAITS

An alligator’s scales can 
help it survive. If the color 
of the alligator’s scales can 
help it stay camouflaged, it 
will have a better chance of 
sneaking up on its prey. 
Also, darker scales will help 
the alligator warm up faster 
in the sunlight.

Puppies of the same litter 
do not all look the same. 
Since offspring receive 
different traits from their 
parents, animals born in the 
same litter can have very 
different appearances. 
These puppies have 
different fur color and snout 
shapes.

A tiger’s stripes are an 
inherited trait from its 
parents. Tigers may either 
have wide stripes or narrow 
stripes. The type of stripes a 
tiger has depends on the 
traits that were passed 
down from the tiger’s mom 
and dad.

INHERITED TRAITS VOCABULARY

Traits Characteristics of an individual that can be inherited from parents.

Offspring The children of animal parents (that includes humans too!)

Inherit The process of traits being passed down from parents to offspring.

Predator An animal that eats other animals.

Prey An animal that is eaten by other animals.
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Camouflage
A pattern, color or shape that helps a living thing blend into its environment. It is usually 

used to help prey avoid predators or for predators not to be seen by prey.

INHERITED TRAITS DISCUSSION QUESTIONS

Why do the puppies look different from their mom and dad?
The puppies look different from their mom and dad because they have inherited traits from both 
the mom and the dad. Each puppy inherited slightly different traits.

What are some examples of types of traits?
Common examples of traits you can see include eye color, height and hair color in humans. In the 
puppies, common examples include fur color, ear shape, tail length, size and snout length.

How might the position of a baby alligator’s eyes affect its change of survival?
If one alligator’s eyes are positioned so that it can see more than another, it may be more likely to 
survive because it can better detect predators.

What were some of the similarities between the individual lemurs?
The lemurs were similar in shape and size. They all had long tails and pointed ears.

What were some of the differences between the individual lemurs?
The different lemurs had differences in fur color and patterns. One had a bump on its nose. Another 
had large eyebrows. One had a different color fur on its head. There were also differences between 
males and females.

Why might different species in the same environment share some traits?
Different species in the same environment might have similar challenges in surviving. For example, 
white fur on polar bears and white fur on arctic bunnies helps both of them blend into the snow.
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