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Scientific Method



The Scientific Method

• a method of research in which

a problem is identified

• relevant data is gathered

• a hypothesis is formulated from this data

• the hypothesis is empirically tested

The job of the scientific method is to tell us if 

a cause produces an observed effect. 

For example:

Why does sugar dissolve in water?

Why does oil float in water?

Why do leaves change color?

Why is the fish upside down?

How does water travel through plants?

Why do balloons float?

Why do bubbles pop?

These are the types of questions that 

fascinate young children.



The Scientific Method

Why does sugar dissolve in water?

Physical Science

Chemical Reaction:

• Water (solvent) molecules are attracted to 

the sugar (solute) molecules. 

• Once the attraction becomes large enough 

the water is able to pull individual sugar 

molecules from the bulk sugar crystals into 

the solution.

Evaporation: a mixture of sugar and water 

can be separated by using heat. Heat will 

separate the water and sugar. During 

evaporation liquid water is turned into a gas. 

After the water is removed, large chunks of 

sugar are left.



The Scientific Method

Why does oil float in water?

Physical Science

Chemistry:

• Oil and water are two liquids that are 

immiscible – they will not mix together.

• Shake the jar and see what happens.

o Drop food coloring onto the oil 

o Add food coloring to the water

Gravity:

• The oil lays on top of the water because of 

the difference in density of the two liquids. 

• Density: the degree to which something is 

filled, crowded, or occupied.

• Water is more dense than oil.

https://easierwithpractice.com/what-happens-when-you-add-sugar-to-water/



The Scientific Method

Why do balloons float?

Physical Science

Weight of the air: 

• Balloons are light weight.

• Air from our mouths is the same 

weight as the air around the balloon.

• Helium is lighter than the air we 

breathe.

Force & Motion:

Isaac Newton laws of motion show us 

that things, like balloons, move in 

response to forces applied to them. 



The Scientific Method

How does water travel through plants?

Life Science 

Physical Science

• Water travels through 

long thin tubular cells 

called xylem. 

• They run from the roots 

up the stems to the 

leaves.



The Scientific Method

Why do leaves change color?

Physical Science

Chemical Reaction

Green leaves contain a chemical called 

chlorophyll

• Trees become dormant at the end of 

the season

• A chemical compound in the leaf 

triggers a seal to develop at the 

base of the leaves

• This cuts off the water supply to the 

leaf

• The remaining chemical, chlorophyll, 

is trapped inside.

• When the chlorophyll breaks down, 

the green fades away.



The Scientific Method
Why do bubbles pop?

Physical Science

Evaporation

A bubble is water trapped between layers 

of soap

• When the bubble loses it’s water, it 

pops.

• The sun or dry air causes bubbles to 

lose water or evaporate faster.

• Bubbles survive for no longer than a 

minute.

Force

Pressure applied by hitting a surface or 

hand.

Pressure

The pressure on the outside of the bubble 

is greater than the pressure outside.



Simple

Science Experiments



Growing Lettuce

Life Science: The reason you 

are able to get new leaves to 

grow from the stem is because 

there are vegetative buds in the 

stem that can break out and 

grow again. 

The more stem you have to 

work with, the more likely it is 

that more of these buds may be 

present.



• What do you notice about the stem?

• Why do you think these leaves grew the 

least/most (tallest)?

• How will you tell which leaves took the 

longest to grow?

• How are the leaves similar/different 

from the stem? 

Extensions:

• Count leaves.

• Measure and chart the growth.

• Grow one in the sun & one in the dark, 

one outside & one inside.

• Water one and not the other.

• Refresh water in one, but not the other.

• Add food coloring.

• Try other vegetables.

Asking Open-Ended Questions



Unbreakable Baggie

Physical Science: Plastic storage 

bags are made of polymer called 

low-density polyethylene. It is 

flexible and moves out of the way 

of the pencil, forming a seal 

around the edge of the sharp 

pencil. 

Extensions:

• Use a plastic grocery bag or a 

water balloon.

• Puncture with a toothpick, a 

metal skewer, or stick pin



Egg Sink or Float

Physical Science: An egg is 

more dense (closely 

compacted) than water, so it 

sinks. But when enough salt 

is dissolved in the water, the 

water becomes more dense 

and the egg will float.

Extensions: 

• Adding baking soda

• Adding corn starch

• Adding flour

• Measure the depths



Bending LightPhysical Science: When light 

traveling through the air hits 

water, some of the light is 

reflected off the water. The rest 

of the light passes through the 

water but it bends (or refracts) 

as it enters the water. 

Refraction occurs when light 

travels from one medium to 

another (ie. air to water, water to 

air).The same thing happens 

when light hits glass or any 

other transparent material.

Extensions: 

• Replace the pencil with a 

clear straw

• Shine a laser light through 

the water



Chemical Reactions

Physical Science: When baking soda is 

mixed with vinegar there is a chemical 

reaction. The acid breaks down baking 

soda, releasing carbon dioxide gas which 

causes the fizz.

Extensions: 

• Add food coloring

• Freeze the baking soda and water 

mixture. Drop vinegar on the ice.

• Secure a balloon on top of a water 

bottle. The gas will inflate the balloon.

• Seal the mixture in a baggie.



Rising Dough

Baking Bread

Physical Science: Measure and mix 

basic bread ingredients: flour, yeast, 

water, salt, When the yeast digests 

the sugar, carbon dioxide is released 

(fermentation). It is trapped as tiny 

pockets of air within the dough. This 

causes it to rise. During baking the 

carbon dioxide expands and causes 

the bread to rise further.

Extensions: 

• Note how the consistency 

changes as you add ingredients:

• Change the amount of 

ingredients. Leave some out. Add 

new. Compare how the dough 

rises, cooks, and tastes.

• Try to bake the bread in the 

freezer.



Fresh vs. Decay
Life Science: Like all fresh foods, 

pumpkins will eventually rot and 

decompose. Pumpkins rot when exposed 

to air, through the process of oxidation, and 

when they lose moisture, so these 

vegetables slowly begin to decay once cut 

from the stem. Warm weather and 

extremely low temperatures can also make 

a rotting pumpkin worse.

Extensions: 

• Keep one in the refrigerator and one 

out.

• Carved pumpkin vs. uncarved. Mold 

spores and bacteria float in the air. 

When they land on the exposed 

pumpkin, they start to eat the pumpkin 

and grow.

• Examine the decay with a magnifying 

glass.



Static Electricity
Physical Science: When you rub a 

plastic spoon against a dish cloth, 

wool fabric, or hair, you manually 

move electrons from one material to 

another, causing static electricity (a 

charge imbalance). Wool more easily 

sheds electrons than cotton. When the 

spoon is charged full of electrons, it 

can attract small objects. Pepper is 

lighter than salt, so it is attracted first 

and sticks longer.

NOTE: Cultural differences in hair.

Extensions: 

• Rub a plastic pen on wool and try 

to pick up small pieces of paper.

• Rub a balloon on wool or your hair. 

Hold it to the wall and see if it 

sticks.

• Rub a balloon on your hair to see 

what happens to your hair.



Straw Plane

Physical Science: Planes fly using the 

physics of aerodynamics and flight. Air 

moves through both the straw and the 

paper circle which enables the plane to 

lift and fly. 

Extensions: 

• Measure how far the planes fly.

• Redesign the plane. 

– Change the width and length of 

the straws.

– Modify the length of the paper 

strips..

– Make the strips out of different 

materials. (paper plate, trimmed 

paper cup, tissue paper, copy 

paper, file folder)

– Add paper wings.

• Add weight, like paperclips.



Absorbency, Color, & Weight

Physical Science: Liquid absorption is 

when something takes in another 

substance. Materials that are thicker 

and contain more cellulose absorb more 

water. The fibers in tissues and paper 

towels are made of cellulose molecules 

(tiny sugar molecules chained together). 

Water molecules rush into the cellulose 

fibers when cellulose and water meet.

Extensions: 

• Compare different brands of the 

same material (paper towels & 

napkins).

• Compare various materials: napkins, 

paper towels, dishcloths (cotton), 

etc.

• Weigh different objects.



Popcorn

Does the weight of a bag of popcorn 

change after it is popped?  

Physical Science: The law of 

conservation of mass states that mass 

is neither created nor destroyed in a 

chemical reaction. No matter how the 

materials change chemically in a closed 

system, the weight will remain the 

same.

Extensions: 

• Open the bag and weigh it again.

• Estimate and weigh different 

amounts of popcorn in the same 

bowl.

• Conduct a kernel/popped corn sink 

or float test.



Finding Science in Stories



Shadow Puppets Incorporate

- new vocabulary

- literacy and memory skills

- imagination and creativity

- storytelling, oration, and recitation

- sequencing skills

Act out a Story: 

Three Little Pigs 

How can you build a house the wolf 
can’t blow down?

Physical Science: Force and Motion

Cause and Effect

Earth Science: Wind

Experiment:

Build a structure using random 

materials to withstand wind from a 

strong fan.

Finding science in stories

and nursery rhymes



Build on a Nursery Rhyme: 

Where, Oh Where Has My Little Dog 

Gone?

How did the little dog get out of the yard?

Why did the little dog leave?

Physical Science: Cause and Effect

Scale & Structure

Life Science: Habitat for a dog

Experiment:

Build an enclosure to contain the dog

Finding science in stories

and nursery rhymes



Build on a Nursery Rhyme:

Humpty Dumpty

Why did Humpty fall?

How can we keep Humpty from 

cracking when he falls?

Experiment:  Egg Drop

Physical Science: Force and Motion

Gravity

Cause and Effect

Finding science in stories

and nursery rhymes



Science: 

• force and motion

• object affected by gravity

• cause and effect

Technology: 

• use of landing craft 

Engineering: 

• design and construct the craft

Math:

• measure distance of the drop

Extensions:

• drop at different heights

• increase payload to two eggs

• land craft on different surfaces:

grass, pavement or water.

The Egg Drop



se 



Angela Russ-Ayon

Early Childhood Trainer

Russ InVision Company

AbridgeClub.com

Extension

to the 

Science Handout


