Matter is anything that has mass and takes up space. Mass means the amount of material
something has. Taking up space means it has volume. A chair is matter. Water is matter.
Air is matter, even though we cannot always see it. A rock, a cloud, a person, smoke,
metal, milk, oxygen, and steam are all matter. If something has physical substance, it
belongs to the world of matter.

The states of matter are the different physical forms matter can take. The most common
states we learn first are solid, liquid, and gas. A fourth important state is plasma. There
are other states of matter studied in advanced science, but solid, liquid, gas, and plasma
give us the foundation. Once those are understood, the rest becomes easier.

The state of matter depends on how the particles are arranged and how they move.
Particles are the tiny pieces that make up matter, such as atoms and molecules. Atoms
are the basic units of elements. Molecules are groups of atoms bonded together. These
particles are always moving, even when something looks still. The difference between a
solid, liquid, and gas is not whether the particles move at all. The difference is how much
they move and how tightly they are held together.

A solid has a definite shape and a definite volume. Definite means it stays the same
unless something acts on it. A rock stays shaped like a rock. A book stays shaped like a
book. A spoon stays shaped like a spoon. A block of ice stays in its shape until it melts
or breaks. Solids do not flow like liquids because their particles are packed closely
together and held in place.

The particles in a solid still move, but they mostly vibrate in place. Vibrate means they
shake or move back and forth around a fixed position. This is an important point because
many people imagine solid particles as completely frozen. They are not. Even in a solid,
the particles have motion. They just do not move freely past one another the way liquid
or gas particles do.

Solids can be hard, soft, flexible, rough, smooth, heavy, light, natural, or man-made.
Wood, glass, plastic, metal, cloth, ice, bone, and rubber are all solids, but they do not all
feel the same. Being a solid does not mean something must be hard. A pillow is a solid. A
sponge is a solid. A piece of bread is a solid. The main idea is that the object has its own
shape and volume.

A liquid has a definite volume but not a definite shape. This means a liquid keeps the
same amount, but it takes the shape of its container. Pour water into a cup, and it takes
the shape of the cup. Pour it into a bowl, and it spreads into the shape of the bowl. Pour
it onto a table, and it spreads across the surface. The amount of water may be the same,
but the shape changes depending on where it is.

Liquid particles are still close together, but they can slide past one another. That sliding
motion is why liquids flow. Water flows. Qil flows. Milk flows. Juice flows. Liquid metal
can flow when metal is heated enough to melt. The particles are not locked in place like



they are in a solid. They have more freedom to move, but they are still close enough to
stay together as a substance.

Liquids can have different thicknesses. This thickness or resistance to flow is called
viscosity. Water has low viscosity because it flows easily. Honey has higher viscosity
because it flows slowly. Syrup, oil, and melted chocolate are liquids, but they do not
move the same way. Viscosity helps explain why some liquids pour quickly and others
move slowly.

A gas does not have a definite shape or a definite volume. A gas spreads out to fill the
space available to it. If gas is inside a balloon, it fills the balloon. If gas is released into a
room, it spreads through the room. If air is pumped into a tire, it spreads inside the tire
and pushes against the inner walls. Gas particles have much more space between them
than particles in solids or liquids.

Gas particles move freely and rapidly. They bounce around, spread out, and collide with
each other and with the walls of their container. This movement explains pressure.
Pressure is the force caused by gas particles hitting the surfaces around them. When
you pump air into a tire, more gas particles are squeezed into the tire. They hit the inside
walls more often, and the pressure increases.

Air is a gas mixture. It is made mostly of nitrogen and oxygen, with smaller amounts of
other gases. Even though we cannot see air, we know it is matter because it has mass
and takes up space. A balloon expands when filled with air because the air takes up
space. Wind can push objects because moving air has force. Breathing matters because
oxygen gas enters the body and carbon dioxide gas leaves the body.

Plasma is another state of matter. Plasma is like a gas, but with so much energy that
some particles become electrically charged. In a normal gas, atoms and molecules are
mostly neutral. In plasma, electrons can be separated from atoms, creating charged
particles. This makes plasma behave differently from ordinary gas. Plasma can respond
strongly to electric and magnetic fields.

Plasma may sound rare, but it is common in the universe. The sun and stars are made
mostly of plasma. Lightning is plasma. Some bright signs and certain kinds of lamps use
plasma. Plasma is sometimes called the fourth state of matter, but it is not less real than
solid, liquid, or gas. It simply requires higher energy conditions.

Temperature plays a major role in states of matter. Temperature measures how hot or
cold something is, but deeper than that, it tells us something about particle motion.
When temperature rises, particles usually move faster. When temperature falls, particles
usually move slower. Heating matter adds energy. Cooling matter removes energy.

When a solid gains enough heat, it can become a liquid. This change is called melting.
Ice melting into water is the easiest example. Ice is solid water. When heat is added, the



water molecules gain energy and begin moving more freely. Eventually, they are no
longer locked into the solid structure, and the ice becomes liquid water.

When a liquid loses enough heat, it can become a solid. This change is called freezing.
Water freezing into ice is the common example. As water loses energy, its molecules
slow down and settle into a more fixed arrangement. The liquid becomes a solid.
Freezing does not create a new substance. Ice and liquid water are both made of water
molecules. The state changed, not the identity of the substance.

When a liquid gains enough heat, it can become a gas. This change is called
vaporization. Vaporization can happen in two major ways: evaporation and boiling.
Evaporation happens at the surface of a liquid and can happen even when the liquid is
not boiling. A puddle drying after rain is evaporation. Sweat drying on the skin is
evaporation. Water slowly disappearing from a cup is evaporation.

Boiling happens throughout the liquid when it reaches its boiling point. Bubbles form
inside the liquid and rise to the surface. When water boils, liquid water changes into
water vapor. Steam is water in gas form, though what we often see as “steam” above a
pot includes tiny liquid droplets formed when water vapor cools in the air. The invisible
gas is water vapor.

When a gas loses enough heat, it can become a liquid. This change is called
condensation. Condensation happens when water vapor in the air cools and changes
into liquid water. Drops on the outside of a cold glass are an example. The water did not
leak through the glass. Water vapor from the air cooled on the cold surface and
condensed into liquid droplets.

Clouds form because of condensation. Warm air carrying water vapor rises and cools. As
it cools, some water vapor condenses into tiny liquid droplets or ice crystals. Those
droplets gather in the air and form clouds. Rain, fog, dew, and clouds all connect to the
movement of water between gas and liquid states.

Sometimes a solid can change directly into a gas without becoming a liquid first. This
change is called sublimation. Dry ice is a common example. Dry ice is solid carbon
dioxide. At normal room conditions, it changes directly from a solid into carbon dioxide
gas. This is why dry ice seems to smoke. The “smoke” is not ordinary smoke from
burning; it is cold gas and condensed water vapor around it.

The opposite of sublimation is deposition. Deposition happens when a gas changes
directly into a solid. Frost is a good example. Water vapor in the air can turn directly into
ice crystals on a cold surface. Instead of becoming liquid first, the gas becomes solid.
This is how frost can form on grass, windows, or car windshields.

These changes of state are physical changes, not chemical changes. A physical change
changes the form or state of a substance, but it does not create a new substance. Ice
melting into water is a physical change because it is still water. Water boiling into water



vapor is a physical change because it is still water. The molecules are arranged and
moving differently, but their identity remains the same.

A chemical change is different because it creates new substances. Burning wood is not
just a change of state. It is a chemical change because the wood reacts with oxygen and
forms new substances such as carbon dioxide, water vapor, ash, and gases. Rusting iron
is a chemical change because iron reacts with oxygen to form iron oxide. States of
matter focus on physical form, not changing one substance into another.

Energy is the key to changing states. Add enough energy, and particles move more
freely. Remove enough energy, and particles slow down and become more organized.
Solid to liquid requires energy. Liquid to gas requires energy. Gas to liquid releases
energy. Liquid to solid releases energy. The state of matter is tied to the energy of its
particles.

Water is the best substance for learning states of matter because we see it often in three
common states. Ice is solid water. Liquid water is the water we drink and use. Water
vapor is gas. Same substance, three different states. The difference is energy and
particle movement. Ice particles are held in a fixed structure. Liquid water particles slide
past each other. Water vapor particles move freely and spread out.

This is why a freezer can turn water into ice. The freezer removes heat energy from the
water. As the water molecules lose energy, they slow down and form solid ice. A stove
does the opposite. It adds heat energy to water. The molecules move faster, and enough
energy can turn liquid water into water vapor.

Matter can expand or contract when temperature changes. Expansion means it gets
larger. Contraction means it gets smaller. Many substances expand when heated because
their particles move more and spread farther apart. Many substances contract when
cooled because their particles move less and come closer together. This is why heat can
affect roads, bridges, wires, pipes, and materials.

Water has an unusual behavior when it freezes. Most substances get denser as they
become solid, but water expands when it freezes. This is why ice floats on liquid water. It
is also why freezing water can crack pipes or break containers. As water becomes ice, it
takes up more space. This unusual property matters greatly in nature because floating
ice helps protect life in lakes and oceans during cold seasons.

Density is how much mass is packed into a certain amount of space. Solids are often
denser than liquids, and liquids are often denser than gases, but there are exceptions.
Gas is usually much less dense because its particles are far apart. This is why air feels
light compared with water or metal. Density helps explain sinking, floating, and how
tightly matter is packed.

Pressure can also change the state of matter. Temperature is not the only factor. If
pressure changes, boiling points and other state changes can change too. Water boils at



a lower temperature high in the mountains because air pressure is lower. Pressure
affects how particles behave and how easily a liquid becomes a gas.

This is important because states of matter are not only about what something is made of.
They are about conditions. The same substance can be solid, liquid, or gas depending on
temperature and pressure. Iron is solid at room temperature, but it can melt into liquid
metal at extremely high temperatures. Oxygen is a gas at room temperature, but under
very cold conditions it can become liquid oxygen. The state depends on the environment.

Solids, liquids, and gases are all around daily life. A wooden table is a solid. Water in a
sink is a liquid. Air in the room is a gas. Butter can soften and melt. Steam rises from hot
food. Ice forms in the freezer. Candle wax melts near a flame and hardens again when
cooled. Chocolate melts in warmth and solidifies when cooled. These ordinary events are
lessons in states of matter.

Cooking uses states of matter constantly. Ice melts. Water boils. Steam cooks
vegetables. Butter melts in a pan. Sugar can melt and change texture. Grease can solidify
when cooled. Batter can become a solid-like cake through heating and chemical change.
Cooking is not just food preparation; it is science happening in the kitchen.

Weather also depends on states of matter. Water evaporates from oceans, lakes, and soil.
Water vapor rises into the atmosphere. Condensation forms clouds. Liquid drops fall as
rain. If conditions are cold enough, water can freeze into snow, sleet, or hail. The water
cycle is a giant movement of water through solid, liquid, and gas states.

The body uses states of matter too. Sweat is liquid water on the skin. When sweat
evaporates, it takes heat away and helps cool the body. Breath contains water vapor.
Blood is a liquid tissue that carries oxygen, nutrients, hormones, and waste. Bones are
solid structures that support the body. Air enters the lungs as gas. The states of matter
are not just outside us; they are part of how the body lives.

Understanding states of matter helps explain why materials behave differently. A solid
chair can support your weight because its particles are held firmly in place. A liquid drink
flows because its particles can move past each other. A gas spreads through a room
because its particles are far apart and moving freely. Plasma glows and responds to
electricity because its particles are charged.

A helpful way to picture this is to imagine people in a room. In a solid, the people are
packed into assigned spots, only able to wiggle in place. In a liquid, the people are still
close together, but they can move around and slide past one another. In a gas, the people
are spread out and moving freely all over the room. In plasma, the people are moving
with so much energy that they are electrically charged and behave in a more intense way.
This picture is not perfect, but it helps the mind see the difference.

The important pattern is movement and spacing. Solid particles are close and mostly
fixed. Liquid particles are close but able to slide. Gas particles are far apart and move



freely. Plasma particles are high-energy and charged. If we remember that, we can
understand the states instead of just memorizing names.

State changes have names that matter. Melting is solid to liquid. Freezing is liquid to
solid. Evaporation and boiling are liquid to gas. Condensation is gas to liquid.
Sublimation is solid to gas. Deposition is gas to solid. These names describe the
direction matter is changing. Once the direction is clear, the words become easier.

The states of matter teach that the world is not as still as it looks. A solid table seems
still, but its particles are vibrating. A glass of water seems calm, but its molecules are
moving and sliding. Air seems empty, but gas particles are moving everywhere. A flame
or lightning may show plasma, where matter is energized in a different way. The physical
world is full of motion.

So the main lesson is this: matter can exist in different states depending on particle
movement, particle spacing, temperature, and pressure. Solids keep their shape and
volume because their particles are tightly held. Liquids keep their volume but take the
shape of their container because their particles can slide. Gases have no fixed shape or
volume because their particles spread out freely. Plasma is a high-energy state where
particles become charged.

Once this is understood, states of matter become much more than school vocabulary.
They explain ice, water, steam, clouds, rain, cooking, freezing, melting, breathing,
weather, pressure, engines, stars, lightning, and the materials we use every day. Matter is
always behaving according to its particles, and states of matter help us read that
behavior.



