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coNDUCTION, CONVECTION, & RADIATION LAB
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Obseruation: The copper's wax metted first, fottowed by the aluminum,

and the zinc's melted last.

Reat Life Example: When a metal pan is placed onto a stave top, the

pan beeomes hot once the heat is turned on.
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the warmer the beaker's water became.

Reat Life Example: When yau boil water, the heat from the burner

heats the water on the bottom causing it to rise. The cooler water goes

to the bottom, and a cycle is made.

Station 3: Convection of a Gas

Obseruation:

Reat Life Example: ln a hot air balloon, the air is heated and rises.

The air gets trapped by the balloon, causing it to rise. When the pilot

wants to descend, he releases some of the hot air and cool air takes

its place.
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Station 4; Radiation

Obseruation:

Reat Life Example: When you hold your hand next to a light-

butb when it is turned on, you can feel the heat from it without

touching it.

Conductor - a substance, body, or device that readily conducts heat,

electricity, sound, etc,

Thermal contact - tn heat transfer and thermodynamics, a

thermodynamic system is said to be in thermal contact with

another system if it can exchange energy through the process of

heat.

Specific heat - the heat required to raise the temperature of the unit
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Thermal Energy
Picture Vocabulary

Force, Motion, and Energy



Thermal Energy

The total kinetic (motion) energy of tiny particles 
that make up matter.  The faster the particles 

move, the warmer the matter becomes.



Conduction

Transfer of thermal energy that occurs in solids, 
liquids, and gases when two substances of 

different temperatures touch.



Convection

Heat transfer caused by the rising of hotter, less dense 
fluids and the falling of cooler, more dense fluids.



Radiation

The transfer of energy by the movement of 
electromagnetic waves or subatomic particles.



Heat

Energy transferred between two objects of different 
temperatures; energy will continue to move in a 

predictable pattern from warmer site to cooler site until 
all sites have reached the same temperature.



Convection Current

A circular movement of fluids caused by the 
rising of hotter, less dense fluid and the falling 

of cooler, more dense fluid.



Law of Conservation of Energy

Energy can neither be created nor destroyed; 
energy just changes form.



Temperature

Average kinetic energy of all the particles in a 
material; measured by a thermometer in degrees 

(usually Celsius or Fahrenheit).
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Energy Forms and Changes
Thermal Energy

Did you know?
Thermal energy transfers between objects. How thermal energy transfers is dependent on the type 
of matter and its mass.

Investigative Question
How will energy flow when an object is heated or cooled?

Prediction:

Procedure
Part I: Heating

1. Select Intro.
2. Check the Energy Symbols and Link Heaters checkboxes.
3. Place the iron over one heater. Place the brick over the second heater.
4. Drag a thermometer to measure the iron and a second thermometer to measure the brick.
5. Turn on the heat by moving the switch up. Hold the switch up.
6. Make observations in the data table below. 
7. Reset the simulation.
8. Repeat the procedure with the other types of matter in the data table. 

Type of Matter Observations of Thermal 
Energy

Observations of 
Temperature

Iron and Brick

Water and Olive Oil

Iron and Water

1



Part II: Cooling
1. Reset the simulation.
2. Check the Energy Symbols and Link Heaters checkboxes.
3. Place the iron over one heater. Place the brick over the second heater.
4. Drag a thermometer to measure the iron and a second thermometer to measure the brick.
5. First heat the samples until they reach their maximum temperature. 
6. Add ice by moving the switch down. Hold the switch down.
7. Make observations in the data table below. 
8. Reset the simulation.
9. Repeat the procedure with the other types of matter in the data table. 

Type of Matter Observations of Thermal 
Energy

Observations of 
Temperature

Iron and Brick

Water and Olive Oil

Iron and Water

2



Conclusions
1.  What was the relationship between the type of matter and the transfer of thermal energy?

2. Which material would be best to use for a cooking pan? Why?

3. Describe how thermal energy flowed throughout the simulation.
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Energy Forms and Changes
Energy Transformations

Did you know?
Energy is never created or destroyed; it simply changes forms. Energy transformations are taking 
place around us all the time!

Investigative Question
How can energy be transformed in a system in order to light a light bulb?

Prediction:

Procedure

Part I: Mechanical Energy
1. Select Systems.
2. Check the Energy Symbols checkbox.
3. Turn on the flow of water and record the energy transformations that take place to heat the 

water in the data table.
4. Repeat with each output: filament light bulb, CFL light bulb, and the fan. Note each form of 

energy as it transforms.
5. Select the Sun as the input and repeat the procedure to complete the data table.
6. Select the tea kettle as the input. Turn up the heat to produce steam. Repeat the procedure 

to complete the data table.
7. Select the bicycle as the input. Slide the switch to the right to start pedaling. Repeat the 

procedure to complete the data table. 
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Part II: Solar Energy
1. Reset the simulation.
2. Check the Energy Symbols checkbox.
3. Place the solar panel in the center of the system, replacing the wheel.
4. Turn on the flow of water and record the energy transformations that take place to heat the 

water in the data table.
5. Repeat with each output: filament light bulb, CFL light bulb, and the fan. Note each form of 

energy as it transforms.
6. Select the Sun as the input and repeat the procedure to complete the data table.
7. Select the tea kettle as the input. Turn up the heat to produce steam. Repeat the procedure 

to complete the data table.
8. Select the bicycle as the input. Slide the switch to the right to start pedaling. Repeat the 

procedure to complete the data table. 

System Input System Output: Describe the Energy Transformation

Heating 
Water

Filament 
Light Bulb

CFL Light 
Bulb Fan 

Flowing 
Water

Sun

Steam

Bike

2



Conclusions
1. What form of energy was most often formed?

2. Describe the system inputs that allowed the solar panel to transform energy. 

3. Why did the bike rider stop pedaling the bike? How did this affect the system?

4. How did the amount of clouds impact the energy transformation?

System Input System Output: Describe the Energy Transformation

Heating 
Water

Filament 
Light Bulb

CFL Light 
Bulb Fan 

Flowing 
Water

Sun

Steam

Bike

3



Energy Forms and Changes
Thermal Energy

Did you know?
Thermal energy transfers between objects. How thermal energy transfers is dependent on the type 
of matter and its mass.

Investigative Question
How will energy flow when an object is heated or cooled?

Prediction:

Procedure
Part I: Heating

1. Select Intro.
2. Check the Energy Symbols and Link Heaters checkboxes.
3. Place the iron over one heater. Place the brick over the second heater.
4. Drag a thermometer to measure the iron and a second thermometer to measure the brick.
5. Turn on the heat by moving the switch up. Hold the switch up.
6. Make observations in the data table below. 
7. Reset the simulation.
8. Repeat the procedure with the other types of matter in the data table. 

Type of Matter Observations of Thermal 
Energy

Observations of 
Temperature

Iron and Brick

Water and Olive Oil

Iron and Water

1



Part II: Cooling
1. Reset the simulation.
2. Check the Energy Symbols and Link Heaters checkboxes.
3. Place the iron over one heater. Place the brick over the second heater.
4. Drag a thermometer to measure the iron and a second thermometer to measure the brick.
5. First heat the samples until they reach their maximum temperature. 
6. Add ice by moving the switch down. Hold the switch down.
7. Make observations in the data table below. 
8. Reset the simulation.
9. Repeat the procedure with the other types of matter in the data table. 

Type of Matter Observations of Thermal 
Energy

Observations of 
Temperature

Iron and Brick

Water and Olive Oil

Iron and Water

2



Conclusions
1.  What was the relationship between the type of matter and the transfer of thermal energy?

2. Which material would be best to use for a cooking pan? Why?

3. Describe how thermal energy flowed throughout the simulation.
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Thermal Energy
Force, Motion and Energy

Scenario
Heating a pot of water on the stove is a common occurrence during meal preparation in many 
homes.

Prompt:
Write a scientific explanation that describes the thermal energy transfers that are taking place. 

Claim:
____________________________________________________________________________
____________________________________________________________________________

Evidence:
____________________________________________________________________________
____________________________________________________________________________

Reasoning:
____________________________________________________________________________
____________________________________________________________________________

Rebuttal:
____________________________________________________________________________
____________________________________________________________________________

1



Thermal Energy CER
Rubric for Writing a Scientific Explanation 

Thermal Energy
Force, Motion and Energy

Points Awarded 2 1 0
Claim Claim is complete and 

accurate.
Claim is incomplete or 
inaccurate.

Student does not make 
a claim or does not 
answer the question.

 

Evidence Evidence cites data 
and patterns within the 
data and uses labels 
accurately.

Evidence cites data 
from the data source 
but not within the 
context of the prompt.

 

There is no evidence, 
or changes are cited 
but do not use data 
from the data source.

Reasoning Student cites the 
scientifically accurate 
reason using correct 
vocabulary, connects 
the reason to the 
claim, and shows 
accurate 
understanding of the 
concept.

Student cites a reason, 
but it is inaccurate or 
does not support the 
claim. Reasoning does 
not use scientific 
terminology or uses it 
inaccurately.

There is no reasoning, 
or student relies on a 
restatement of the 
claim.

Rebuttal Rebuttal provides 
reasons for different 
data or outliers in the 
data, offers relevant 
real-world cases, or 
suggests other uses 
for the findings.

Rebuttal is not 
connected to the data, 
or it is not accurate.

 

Student does not offer 
a rebuttal.
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Thermal Transformations

Thermal Energy (B)
Force, Motion, and Energy

2 Conduction is the transfer of heat that occurs when two objects of different temperatures 
touch.  Conduction occurs in solids such as metals.  For example, the handle of a metal 
spoon left in a hot bowl of soup warms up as the molecules at the heated end move faster 
and collide with other molecules, getting them moving.  The heat travels through the metal 
spoon, which is a good conductor of heat.  Pretty soon, the handle of the spoon is just as 
hot as the end of the spoon in the soup.

3 In liquids and gases, convection is usually the most efficient way to transfer heat.  
Convection occurs when substances of different temperatures mix.  When a liquid or a gas 
is heated, it expands.  It rises because it has become less dense.  The cooler, denser liquid 
or gas sinks.  Convection is responsible for making macaroni rise and fall in a pot of heated 
water.  The warmer portions of the water are less dense and therefore they rise.  Meanwhile, 
the cooler portions of the water fall because they are denser.  Movements like this in liquids 
or gases are called convection currents.

4 Both conduction and convection require a medium to transfer heat.  Radiation is the transfer 
of heat through electromagnetic waves that move through empty space.  Sunlight is a form 
of radiation that is radiated through space to our planet without the aid of fluids or solids.  
We feel the heat from the Sun even though we are not touching it.  Imagine it!  The Sun 
transfers heat through 93 million miles of space.  There are no solids (like a huge spoon) 
touching the Sun and our planet.  There are no fluids (like a pot of water) in space.  
Radiation brings heat to Earth.  Let's think of it on a smaller scale.  When you stand near a 
campfire, you can feel the heat, but you are not touching the fire.  The heat is transferring by 
radiation.

1 Long ago, scientists believed that heat was an invisible 
fluid.  In the late 1700s, Benjamin Thompson, an 
American inventor as well as a physicist, showed that 
heat is a form of energy.  Energy is a natural force that 
can do work or cause change.  Energy cannot be made 
or destroyed.  It can, however, be transferred from one 
object to another.  This is known as the conservation of 
energy.  Thermal energy is one of these types of energy.  
Thermal energy is the energy of heat that transfers from 
hotter objects to colder objects.  It will continue to move 
from one object to another until all objects have reached 
the same temperature.  Thermal  energy can move in 
three different ways: by conduction, convection, and 
radiation.
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1 Which of the following is a FALSE statement?

A Heat moves through solids by conduction.

B Molecules move faster in warmer substances.

C Warm water is denser than cold water.

D Heat moves through liquids and gases by convection.

2 What is an example of conduction?

A Touching a stove and burning your hand

B An old-fashioned radiator

C Heat from a fire

D Batteries

3 What is another example of convection?

A A heater in a fish tank warming the water at the bottom of the tank

B Batteries in a flashlight converting chemical energy into light

C Touching a stove and burning your hand

D Warming up next to a fire on a cold night

Thermal Energy (B)
Force, Motion, and Energy
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4 What is another example of radiation?

A Warm air rising

B Heat from an old-fashioned radiator

C Batteries

D Touching a stove and burning your hand

5 The word medium is used in Paragraph 4.  Which of the following could be 
the definition of medium?

A A vacuum

B Empty space

C Anything with molecules; matter

D The absence of molecules in an area

Thermal Energy (B)
Force, Motion, and Energy
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