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heat
interactive

 notebook activities

Thank you for buying this packet. i hope you and your students 
enjoy it. I really appreciate your custom. I'd be grateful if you 
could leave feedback (you get credits towards further purchases 
from TPT). In the unlikely event you find a typo or mistake I'd be 
grateful if you could email me at acorntpt@gmail.com so that I 
can fix it. Additionally if you have any ideas that you'd like to see 
me create please let me know. 
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a measure 
of hotness

heat/temp

is a form of 
energy (J)

 Cut out both 
sliders along 
the solid lines 

using a 
scissors. 

Cut slots 
along the two 
pairs of 
double lines.  

Cut along the 
dotted line

Thread 
the sliders 
through 
the slots.

heat/TEMP

is a form of 
energy (J)

 Cut out both 
sliders along 
the solid lines 

using a 
scissors. 

Cut slots 
along the two 
pairs of 
double lines.  

Cut along the 
dotted line

Thread 
the sliders 
through 
the slots.
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heat and heat transfer

comic book style!

pages 5-8 are the materials for the heat and temperature comic.

there are different approaches you could take with this comic. the first 
page of the comic is completed and ready to go. you could use this if 
time is a factor. the students can glue this into their interactive 
notebooks and color it in. it's also handy when you want to show them 
what the completed comic should look like.

the second page is a blank comic template with captions. students will 
glue this into their interactive notebooks. students will read through 
the text and compose their own comics using the images supplied or you 
could let them add their own drawing. let their creativity shine!

The final page is differentiated. with this version the text is supplied and 
the students have to match the image to the panel.

The expansion of solids, liquids and gases (9-12) and heat transfer 
(13-16) are dealt with in the same way.
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HEAT is energy

Everything is made up of 
atoms or molecules. 
these tiny particles move 
a lot. they jiggle. the 
more energy they have 
the more they jiggle. 
this is what heat is, a 
form of energy.

 energy can make something move

heat v temperature
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heat and 
temperature

if something has energy then it means it can do 
work, that is it can make something move.

if you placed a thermometer into your hand what 
would happen? How does this prove that heat is 
energy?

heat moves from hot areas to 
cold areas

what happens to your hot slice of pizza if you 
leave it for too long? Yep it gets cold. nice 
cold slice of pizza you got there. where does 
the heat go? into the surroundings (which 
are...yep, colder than the pizza!).

if you wanted to heat up 
your pizza again you'd put 
it into something that 
was hotter like an oven 
so that heat would move 
from the hot oven into 
the cold pizza.

heat and temperature are 
different. heat is a form 
of energy and is 
measured in joules. it 
can be converted into 
other forms of energy.

temperature is a measure 
of the hotness of an 
object. it is measured in 
degrees Celsius, 
degrees fahrenheit or 
kelvin.

even though both 
flasks get the same 
amount of heat the 
smaller flask will 
have a higher 
temperature 
reading. this is 
because there are 
fewer atoms to 
share the heat 
energy with so they 
get  more energy 
more quickly. 

it takes more 
energy to boil the 
larger beaker of 
water because 
there are more 
atoms.
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HEAT is energy  energy can make something move

heat v temperature
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heat and 
temperature

heat moves from hot areas to 
cold areas

Everything is made up of 
atoms or molecules. 
these tiny particles move 
a lot. they jiggle. the 
more energy they have 
the more they jiggle. 
this is what heat is, a 
form of energy.
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If something has energy then it means it can do work, that is it can make something move.
If you placed a thermometer into your hand what would happen? How does this prove that heat is energy?
What happens to your hot slice of pizza if you leave it for too long? Yep it gets cold. Nice cold slice of pizza you 
got there. Where does the heat go? Into the surroundings (which are...yep, colder than the pizza!).
If you wanted to heat up your pizza again you'd put it into something that was hotter like an oven so that heat 
would move from the hot oven into the cold pizza.
Heat and temperature are different. Heat is a form of energy and is measured in joules. It can be converted into 
other forms of energy.
Temperature is a measure of the hotness of an object. It is measured in degrees Celsius, degrees Fahrenheit or 
Kelvin.
Even though both flasks get the same amount of heat the smaller flask will have a higher temperature reading. This 
is because there are fewer atoms to share the heat energy with so they get more energy more quickly. 
It takes more energy to boil the larger beaker of water because there are more atoms.
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HEAT is energy

Everything is made up of 
atoms or molecules. 
these tiny particles move 
a lot. they jiggle. the 
more energy they have 
the more they jiggle. 
this is what heat is, a 
form of energy.

 energy can make something move

heat v temperature

© Acorn 2015

heat and 
temperature

if something has energy then it means it can do 
work, that is it can make something move.

if you placed a thermometer into your hand what 
would happen? How does this prove that heat is 
energy?

heat moves from hot areas to 
cold areas

what happens to your hot slice of pizza if you 
leave it for too long? Yep it gets cold. nice 
cold slice of pizza you got there. where does 
the heat go? into the surroundings (which 
are...yep, colder than the pizza!).

if you wanted to heat up 
your pizza again you'd put 
it into something that 
was hotter like an oven 
so that heat would move 
from the hot oven into 
the cold pizza.

heat and temperature are 
different. heat is a form 
of energy and is 
measured in joules. it 
can be converted into 
other forms of energy.
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of the hotness of an 
object. it is measured in 
degrees Celsius, 
degrees fahrenheit or 
kelvin.

even though both 
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amount of heat the 
smaller flask will 
have a higher 
temperature 
reading. this is 
because there are 
fewer atoms to 
share the heat 
energy with so they 
get  more energy 
more quickly. 

it takes more 
energy to boil the 
larger beaker of 
water because 
there are more 
atoms.
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HEAT makes things

heat makes solids, 
liquids and gases expand. 
this is because when the 
atoms get energy from 
heat they jiggle a lot and 
need more room. the 
more energy they have the 
more they jiggle. think 
about lots of people at a 
disco. if they are all 
dancing wildly they'll 
need more room to put 
their arms in the air like 
they just do not care! 

solids expand when heated

liquids expand when heated

when cold the metal ball will just 
fit through the ring. but when you 
heat the ball it expands slightly and 
no longer fits through the ring. if 
you let the ball cool it will fit 
through the ring again proving that (a) 
metals expand when heated and (b) 
they contract when cold.

add a few drops of 
food colouring to 
the water inside the 
flask. place the 
flask in a trough 
of hot water and 
see what happens.

the coloured water 
will expand and 
rise up the tube. 
what will happen 
when you allow the 
flask to cool?

if you heat a flask of air you'll see 
bubbles appear in the water trough. 
this is because the air expands when 
heated.

what do you think will happen when 
you let the flask cool?

gases expand when heated

bimetallic strip

a bimetallic strip is two different 
metals joined together. metals 
expand at different rates. when a 
bimetallic strip is heated one of the 
metals expands faster than the 
other bending the strip.

before 
heating

after
heating

fire alarm

you can see how the bimetallic strip is 
useful in a fire alarm.  at normal 
temperatures there is no contact so 
the alarm doesn't sound. if the 
bimetallic strip gets hot enough it 
will bend making a complete circuit.

© Acorn 2015
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HEAT makes things

heat makes solids, 
liquids and gases 
expand. this is 
because when the 
atoms get energy 
from heat they 
jiggle a lot and 
need more room. the 
more energy they 
have the more they 
jiggle. think about 
lots of people at a 
disco. if they are all 
dancing wildly 
they'll need more 
room to put their 
arms in the air like 
they just do not 
care! 

solids expand when heated

liquids expand when heated gases expand when heated

bimetallic strip fire alarm
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When cold the metal ball will just fit through the ring. But when you heat the ball it expands slightly and no longer fits through the ring. If 
you let the ball cool it will fit through the ring again proving that (a) metals expand when heated and (b) they contract when cold.

Add a few drops of food colouring to the water inside the flask. Place the flask in a trough of hot water and see what happens.
The coloured water will expand and rise up the tube. What will happen when you allow the flask to cool?
If you heat a flask of air you'll see bubbles appear in the water trough. This is because the air expands when heated.
What do you think will happen when you let the flask cool?

A bimetallic strip is two different metals joined together. Metals expand at different rates. When a bimetallic strip is heated one of the 
metals expands faster than the other bending the strip.
You can see how the bimetallic strip is useful in a fire alarm.  At normal temperatures there is no contact so the alarm doesn't sound. If the 
bimetallic strip gets hot enough it will bend making a complete circuit.

When cold the metal ball will just fit through the ring. But when you heat the ball it expands slightly and no longer fits through the ring. If 
you let the ball cool it will fit through the ring again proving that (a) metals expand when heated and (b) they contract when cold.

Add a few drops of food colouring to the water inside the flask. Place the flask in a trough of hot water and see what happens.
The coloured water will expand and rise up the tube. What will happen when you allow the flask to cool?
If you heat a flask of air you'll see bubbles appear in the water trough. This is because the air expands when heated.
What do you think will happen when you let the flask cool?

A bimetallic strip is two different metals joined together. Metals expand at different rates. When a bimetallic strip is heated one of the 
metals expands faster than the other bending the strip.
You can see how the bimetallic strip is useful in a fire alarm.  At normal temperatures there is no contact so the alarm doesn't sound. If the 
bimetallic strip gets hot enough it will bend making a complete circuit.
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HEAT makes things

heat makes solids, 
liquids and gases 
expand. this is 
because when the 
atoms get energy 
from heat they 
jiggle a lot and 
need more room. the 
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they'll need more 
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arms in the air like 
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no longer fits through the ring. if 
you let the ball cool it will fit 
through the ring again proving that (a) 
metals expand when heated and (b) 
they contract when cold.

add a few drops of 
food colouring to 
the water inside the 
flask. place the 
flask in a trough 
of hot water and 
see what happens.

the coloured water 
will expand and 
rise up the tube. 
what will happen 
when you allow the 
flask to cool?

if you heat a flask of air you'll see 
bubbles appear in the water trough. 
this is because the air expands when 
heated.

what do you think will happen when 
you let the flask cool?

gases expand when heated

bimetallic strip

a bimetallic strip is two different 
metals joined together. metals 
expand at different rates. when a 
bimetallic strip is heated one of the 
metals expands faster than the 
other bending the strip.

fire alarm

you can see how the bimetallic strip is 
useful in a fire alarm.  at normal 
temperatures there is no contact so 
the alarm doesn't sound. if the 
bimetallic strip gets hot enough it 
will bend making a complete circuit.
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transfer of heat

heat moves in three 
different ways.

conduction

in solids like 
metals the atoms 
are packed tightly 
together and can't 
move. they can 
jiggle but they 
can't move position. 
sort of like trying 
to dance in a really 
packed disco.

the particles in a liquid 
or a gas are free to 
slide past each other. 
they transfer heat by 
taking the heat energy 
with them as they move.

If you hold a 
smouldering piece of 
paper over a smoke box 
you'll see the smoke 
enter the box and leave 
through the other 
chimney. this is because 
heat from the candle 
makes the hot air rise 
and you can see the 
convection currents.

radiation

© Acorn 2015

every object gives off 
heat or thermal energy 
by infrared radiation. the 
hotter the object the 
more radiation it gives 
off. radiation travels in 
waves. radiation is how 
we feel the heat from 
the sun.

radiation

conduction

convection

radiation

when a metal gets hot the 
heat energy passes from 
one atom to the next. the 
atoms stay in place and 
jiggle passing the energy 
along the metal. this is 
how a spoon heats up in hot 
liquid.

convection

if you put equal amounts of hot water (at the 
same temperature) into a shiny can and a black 
can, the black can will lose heat faster than the 
shiny can. this is because dull surfaces are 
better at radiating heat.
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transfer of heat

heat moves in three 
different ways.

conduction

radiation
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radiation

conduction

convection

radiation

convection
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In solids like metals the atoms are packed tightly together and can't move. They can jiggle but they can't move position. 
sort of like trying to dance in a really packed disco.
When a metal gets hot the heat energy passes from one atom to the next. The atoms stay in place and jiggle passing the 
energy along the metal. This is how a spoon heats up in hot liquid.
The particles in a liquid or a gas are free to slide past each other. They transfer heat by taking the heat energy with them as 
they move.
If you hold a smouldering piece of paper over a smoke box you'll see the smoke enter the box and leave through the other 
chimney. This is because heat from the candle makes the hot air rise and you can see the convection currents.
Every object gives off heat or thermal energy by infrared radiation. The hotter the object the more radiation it gives off. 
Radiation travels in waves. Radiation is how we feel the heat from the sun.
If you put equal amounts of hot water (at the same temperature) into a shiny can and a black can, the black can will lose 
heat faster than the shiny can. This is because dull surfaces are better at radiating heat.

In solids like metals the atoms are packed tightly together and can't move. They can jiggle but they can't move position. 
sort of like trying to dance in a really packed disco.
When a metal gets hot the heat energy passes from one atom to the next. The atoms stay in place and jiggle passing the 
energy along the metal. This is how a spoon heats up in hot liquid.
The particles in a liquid or a gas are free to slide past each other. They transfer heat by taking the heat energy with them as 
they move.
If you hold a smouldering piece of paper over a smoke box you'll see the smoke enter the box and leave through the other 
chimney. This is because heat from the candle makes the hot air rise and you can see the convection currents.
Every object gives off heat or thermal energy by infrared radiation. The hotter the object the more radiation it gives off. 
Radiation travels in waves. Radiation is how we feel the heat from the sun.
If you put equal amounts of hot water (at the same temperature) into a shiny can and a black can, the black can will lose 
heat faster than the shiny can. This is because dull surfaces are better at radiating heat.



16

transfer of heat

heat moves in three 
different ways.

conduction

in solids like 
metals the atoms 
are packed tightly 
together and can't 
move. they can 
jiggle but they 
can't move position. 
sort of like trying 
to dance in a really 
packed disco.

the particles in a liquid 
or a gas are free to 
slide past each other. 
they transfer heat by 
taking the heat energy 
with them as they move.

If you hold a 
smouldering piece of 
paper over a smoke box 
you'll see the smoke 
enter the box and leave 
through the other 
chimney. this is because 
heat from the candle 
makes the hot air rise 
and you can see the 
convection currents.

radiation
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every object gives off 
heat or thermal energy 
by infrared radiation. the 
hotter the object the 
more radiation it gives 
off. radiation travels in 
waves. radiation is how 
we feel the heat from 
the sun.

radiation

conduction

convection

radiation

when a metal gets hot the 
heat energy passes from 
one atom to the next. the 
atoms stay in place and 
jiggle passing the energy 
along the metal. this is 
how a spoon heats up in hot 
liquid.

convection

if you put equal amounts of hot water (at the 
same temperature) into a shiny can and a black 
can, the black can will lose heat faster than the 
shiny can. this is because dull surfaces are 
better at radiating heat.
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transfer of heat 
Use the images and text on the handout to complete this accordion on the methods 

of heat transfer.

glue this to your 
interactive notebook

© Acorn 2015
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Use the images and prompt questions on this handout to complete the accordion on heat transfer. 
Feel free to draw/use your own examples. 

transfer of heat

When a metal gets hot the heat energy passes from one atom to the next. The atoms stay in place and jiggle 
passing the energy along the metal. This is how a spoon heats up in hot liquid.
The particles in a liquid or a gas are free to slide past each other. They transfer heat by taking the heat 
energy with them as they move.
Every object gives off heat or thermal energy by infrared radiation. The hotter the object the more radiation 
it gives off. Radiation travels in waves. Radiation is how we feel the heat from the sun.
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When a metal gets hot the heat energy passes from one atom to the next. The atoms stay in place and jiggle 
passing the energy along the metal. This is how a spoon heats up in hot liquid.
The particles in a liquid or a gas are free to slide past each other. They transfer heat by taking the heat 
energy with them as they move.
Every object gives off heat or thermal energy by infrared radiation. The hotter the object the more radiation 
it gives off. Radiation travels in waves. Radiation is how we feel the heat from the sun.

Use the images and prompt questions on this handout to complete the accordion on heat transfer. 
Feel free to draw/use your own examples. 

transfer of heat
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Use the images and prompt questions on this handout to complete the accordion on heat transfer. 
Feel free to draw/use your own examples. 

transfer of heat

Questions to consider.

are the atoms in fixed positions or can they flow? 

how does the atom arrangement influence how heat is transferred?

does the heat energy travel in waves or in particles?
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glue this to your 
interactive notebook

© Acorn 2015

transfer of heat 
teacher guide

The particles are packed 
close together and cannot 

move from their fixed 
positions. they can jiggle 
though and they pass heat 

energy from one particle to 
another. metals are very 
good conductors of heat.

The particles are free to 
slide or move past each 

other. the particles take 
their heat energy with them 

as they move.

heat energy travels by 
waves not particles. this is 
how heat travels from the 

sun to earth.
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conductors

insulators

Conductors allow heat to pass through them easily (e.g. metals). Insulators do not let heat pass through 
them easily (e.g. plastic). Use the images on this handout to complete the foldable. Feel free to draw/

use your own examples. 
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Double glazed 
windows

Fur

Thermal
 Flask

Spoon Copper Pan

Iron

conductors

insulators

Conductors allow heat to pass through them easily (e.g. metals). Insulators do not let heat pass through 
them easily (e.g. plastic). Use the images on this handout to complete the foldable. Feel free to draw/

use your own examples. 

Double glazed 
windows

Fur

Thermal
 Flask

Spoon Copper Pan

Iron
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paste the shapes into the foldable and answer the questions that come 

with each.

© Acorn 2015
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what method of heat 
transfer is shown here?

why is the bridge on 
rollers?

how does this 
bimetallic thermometer 
measure temperature?

why is the frying pan 
handle made of wood 
and the body made of 

metal?
why does ice melt 
when you put it on 

your hand?

a cold bottle will 
have condensation on 

it. why? 
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how does this 
bimetallic thermometer 
measure temperature?

what method of heat 
transfer is shown here?

why is the frying pan 
handle made of wood 
and the body made of 

metal?
a cold bottle will 

have condensation on 
it. why? 

why does ice melt 
when you put it on 

your hand?

why is the bridge on 
rollers?
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TEACHER GUIDE
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heat causes the metal bridge to 
expand, the rollers allow it to 

expand without buckling.

convection. the hot steam 
shows how heat is being 
transferred in the air.

heat causes the metals to expand at 
different rates. this cause the spring to 

expand and contract thus showing the 
temperature.

the body needs to be able to conduct 
heat, the handle should be an 

insulator.

heat flows from hot to 
cold, so it flows from 

your hand to the ice. this 
gives the water molecules 

more energy to change 
from a solid to a liquid.

the water vapour in the air 
is hotter than the cold 

bottle. when this touches 
the bottle it loses its 

energy and turns from a 
gas to a liquid.

why is the bridge on 
rollers?

what method of heat 
transfer is shown here?

how does this 
bimetallic thermometer 
measure temperature?

why is the frying pan 
handle made of wood 
and the body made of 

metal?

why does ice melt 
when you put it on 

your hand?

a cold bottle will 
have condensation on 

it. why? 
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heat and water

water is very unusual. 

below 40c water actually 
expands. it solidifies at 0C 
to become ice. 

ice is less dense than 
water and so floats on top 
of it. the ice acts as an 
insulator. this is important 
for pond life as it allows 
life to continue in the 
frozen pond.

water can 
expand in the 
pipes in your 
house during 
winter. this can 
even lead to 
burst pipes. you 
only notice that 
a pipe is burst 
when the water 
starts to thaw 
again.

water is a poor conductor 
of heat as this experiment 
shows. even when the water 
at the top of the test tube 
is boiling the ice at the 
bottom won't melt.

pressure cookers make use of this fact to 
cook at higher temperatures (it takes more 
energy to boil the water so the food cooks 
faster).

the effect of increased pressure on 
boiling point

increased pressure increased bp

decreasing the air pressure decreases 
the boiling point of water. this is 
noticeable on mountains. as there is 
less air pressure on the top of a 
mountain water will boil more easily, 

even at 800C. it takes longer to cook 
food though.

the effect of 
decreased pressure

decreased 
pressure

decreased bp

the higher the 
pressure the higher 
the boiling point of 
water. this is because 
it is harder for the 
water molecules to 
escape. they need more 
energy to escape. 

to vacuum pump

you can show how 
decreasing 
pressure lowers 
the boiling point 
of water using this 
apparatus.

the vacuum pump removes air from 
the flask lowering the air 
pressure. the water will begin to 
boil without the addition of heat.

weight
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heat fact # 1 mpemba effect

Erasto Mpemba, a Tanzanian student, 
discovered in the 1960’s that a hot ice cream 

mixture froze faster than a cold one.

At first glance this seems like science fiction 
rather than science fact. For years scientists 
struggled to find the answer. Finally in 2013 

they found out that it was because of the 
hydrogen bonds in water.

heat fact # 2 absolute zero

the coldest temperature is called 
absolute zero. it is 0 Kelvin which is 
the same as -273.15C or -459.67F. at 

this temperature there is no 
movement in the atoms.

heat fact # 3 absolute hot

the hottest temperature that ever 

occurred happened at 10-43 seconds 
after the big bang. this is called 
Planck time. the temperature was 

about 1.4 10 32k. is this hot? 
absolutely! 

heat fact # 4 5th state

heat fact # 1 mpemba effect

Erasto Mpemba, a Tanzanian student, 
discovered in the 1960’s that a hot ice cream 

mixture froze faster than a cold one.

At first glance this seems like science fiction 
rather than science fact. For years scientists 
struggled to find the answer. Finally in 2013 

they found out that it was because of the 
hydrogen bonds in water.

heat fact # 2 absolute zero

the coldest temperature is called 
absolute zero. it is 0 Kelvin which is 
the same as -273.15C or -459.67F. at 

this temperature there is no 
movement in the atoms.

heat fact # 3 absolute hot

the hottest temperature that ever 

occurred happened at 10-43 seconds 
after the big bang. this is called 
Planck time. the temperature was 

about 1.4 10 32k. is this hot? 
absolutely! 

heat fact # 4 5th state
At temperatures close to absolute zero 
the fifth state of matter can form. The 
Bose-Einstein condensate is the fifth 
state of matter (solid, liquid, gas, 
plasma are the other four). This is a very 
unusual state where all the atoms behave 
as one (think of a marching army moving in 
exactly the same way). It was first made 
in 1995. BECs have been used to slow 
down light!
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Make a group of 4. Take one card each and read it. When you're happy that you understand the material you must 
teach it to the rest of the group. Don't just read it out! Put the card face down and explain it! Each group member 

will write the heat fact into one of their blank cards. Then it's the next person's turn.

At temperatures close to absolute zero 
the fifth state of matter can form. The 
Bose-Einstein condensate is the fifth 
state of matter (solid, liquid, gas, 
plasma are the other four). This is a very 
unusual state where all the atoms behave 
as one (think of a marching army moving in 
exactly the same way). It was first made 
in 1995. BECs have been used to slow 
down light!

Make a group of 4. Take one card each and read it. When you're happy that you understand the material you must 
teach it to the rest of the group. Don't just read it out! Put the card face down and explain it! Each group member 

will write the heat fact into one of their blank cards. Then it's the next person's turn.
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heat fact # 1 mpemba effect heat fact # 2 absolute zero

heat fact # 3 absolute hot heat fact # 4 5th state

heat fact # 1 mpemba effect heat fact # 2 absolute zero

heat fact # 3 absolute hot heat fact # 4 5th state

© Acorn 2015
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http://bit.ly/1TkkHiR

This is a cool (sorry!) video showing the 
coldest place in the universe (a mere 177 

billionths of a degree Kelvin). You might be 
surprised to learn where it is!

http://bit.ly/1TeYiZz

This video shows how the fifth state of 
matter called a Bose Einstein Condensate can 

be used to slow down light!

teacher resources

At temperatures close to absolute zero the fifth state of matter can form. The Bose-Einstein 
condensate is the fifth state of matter (solid, liquid, gas, plasma are the other four). This is a 
very unusual state where all the atoms behave as one (think of a marching army moving in 
exactly the same way). It was first made in 1995. BECs have been used to slow down light!

Teacher Demonstration

This is a very simple demonstration to show the 
effects of lowering air pressure on the boiling point 
of water. Fill about a quarter of a syringe with hot 

(not boiling!) water. Be careful not to let any air in. 
Cover the top with your thumb and quickly pull back 
the plunger to create a partial vacuum. The water will 

boil.
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graphics by ashley hughes

https://www.teacherspayteachers.com/
Store/Maria-Okraska

this entire packet is copyright (c) acorn 2015. 
it is for your use only. it may not e uploaded 
to a school website or to the internet. it 
may not be repackaged, resold or given away.
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force and motion INB atom structure periodic table inb

cells, tissues, organs inb matter, elements, 
compounds, mixtures 

inb

Human Anatomy Paper 
Model Virtual Dissection
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you may also be interested in some of my other products.

       periodic table bingo                         the Digestive System

    lifecycle of the plant                         animal and plant cells

the circulatory system Biology Bundle


