Thermal Energy, Temperature,

& Heat Transfer
6th, 7th, 8th Grade Lesson

v Comprehensive Content Overview — Covers Thermal Energy,
Temperature, Particle Motion, and Heat Transfer.

v Student-Friendly Format - Clear visuals and comparisons support
understanding of complex concepts.
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Your Lesson

Comprehensive Overview — Covers_Thermal
Energy, Temperature, Particle Motion, and

Heat Transfer.
Student-Friendly Format - Clear visuals and

comparisons support understanding of

complex concepts
Supports Critical Thinking — Includes cause-

effect explanations and real-world examples
Ready for Grades 6-8 — Perfect for climate
units, review lessons, or sub plans
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Two Bonus Activities

Hot vs. Cold - How Does Mass Affect Temperature Change?

Objective:

Students will investigate how the mass of a substance (water) affects how much its
ternperature changes when heat is added.

Materials:

« Hot water [same temperature for all samples)

+ 2 containers of water: one with 100 mL, one with 200 mL
» Thermometers

« Timer

1. Initial Temperature;
o Measure and record the starting temperature of both water samples.
Example: Both are at 25°C.
Z. Add Heat:
Place beth containers under a heat lamp or near a safe heat source for 5
minutes.,
3. Measure Final Termperature:
= Record the final temperatures.
& Example Data:

Water Volume (mL) | Starting Temp [*C) |  Final Temp [*C)

4. Analyze the Data:
o Smaller masses heat up faster,
= Heat energy causes particles to move faster (higher average kinetic energy =
higher temperature),

Questions:
1. Which sample heated up more?

2. Why did the smaller sample heat faster?
3. What does this show about mass and encrgy transfer?

Ice Melt Mystery — How Does the Type of Matter Affect Heat
Transfer?

Objective:

Students will investigate how different materials affect temperature change when ice melts in
each one,

Materials:

+ 3 cups of room-temperature substances (same mass): water, cooking ofl, rubbing
alcohol

lee cubes (same size)
Thermameters
= Timer

1. Setthe Stage:
o Each cup contains 100 mL of a different liquid at the same temperature,
o Place an equal-sized ice cube in each,
2. Monitor Melting:
o Record temperature every minute for 10 minutes.
Liquid | starting Temp (€} | Final Temp (*C) [ Ice Melt Time {min)
Water
oil

Rubbing Alcohol

Questions

1. Different substances transfer energy (heat) at different rates,

2. Faster melting = faster energy transfer = mere change in particle motion,

Reinforce conce

pts using these two bonus

activities included in your lesson.



What is Heat?

* When heat is added to a
system, energy is added to
the particles

* This increases the thermal
energy and temperature of .
the particles -8 What is Heat?

* When heat is added to a
system, energy is added to
the particles

When heat is added to the particles, they gain energy and move faster (longer arrows)

When heat is added to the particles, they gain energy and move faster (longer arrows)

e Have your students complete the student version of
the notes while you teach

e Student notes come mostly filled in so students can
spend more time listening and less time copying notes.



Radiation

Transfer of heat via
electromagnetic
radiation

*Examples: Visible
light from the Sun,
microwaves and
infrared)

Videos embedded in directly into
your slides. One-click access.



Thermal Energy, Temperature, and Heat - 4-Quest|on, Auto-
Exit Ticket Graded Exit Ticket

st reured cueston based on information
What is the difference between thermal energy and temperature? * 1 point fro m t h e lesso n °

O Thermal energy is the energy of movement; temperature is stored energy.

O Temperature is the total energy of all particles; thermal energy is average.
Thermal Energy, Temperature, and Heat Transfer — Student Lesson Outline

O Thermal energy is total particle energy; temperature is average kinetic energy. Thermal Energy and Temperature

= More mass or temperature means more thermal energy
O Thermal energy and temperature are always the same thing.
Thermal Energy and Temperature

= Kinetic energy is the energy of motion

= Temperature is a measure of the average kinetic energy of the atoms or molecules of a substance

Next IS  Page 1 of 4 Clear form Check Your Understanding
If you have two samples of water and each has a mass of 1 kg. Sample A has a temperature of 100°C and
sample B has a temperature of 50°C.

a) Which sample's molecules have a higher average kinetic energy?

b} Which sample’s particles will have greater motion? Why?

c) Which sample has a greater thermal energy? Why?

Thermal Energy vs. Temperature vs, Heat
= Thermal Energy is the total energy of a substance
Temperature is a measure of the average kinetic energy of the particles

What is Heat?

*  Heat is energy
Energy can be added to objects by heating them like when you beil water in a kettle

Includes student
notes in easy-to-
fill-in formats.

What is Heat?
= When heat is added to a system, energy is added to the particles

Heat
When heat is removed from a system, thermal energy and temperature decreases because the
particles lose energy and slow down

Heat Transfer

= If you have two identical things with equal temperatures, there will be no flow of energy
= Anexample of this is if yeu have roem temperature water in a cup. The temperature of the water will
stay the same.
Heat Transfer

= Example: The energy from a hot ceffee will move into colder surroundings

Heat Transfer




Google Access

Thank you for your purchase. Clicking the link button
below will automatically create a copy of the Google
resources and place them into your Google Drive. You'll
find the folder inside the ‘Shared with me’ section on
the left side of your Drive.

Important: Before you click, make sure you’re signed in to the
Google account you’d like the resources placed into. If the resources
are added to the wrong account, simply sign out and then into the
correct one and repeat the process.

Click here to place a copy
of your resources into your
Google account

Google Classroom Ready
One-Click Google Slides Access



Who is it for?

v/ Middle School Science Teachers
/ Teachers using NGSS

/ Teachers who want to increase
student engagement and retention
/ Teachers not looking to reinvent
the wheel

v/ Teachers who don’t want to spend
all their time prepping



