
Adventure Description:

NGSS Standard: MS-PS3-3

Activity

In this adventure, you will think like a materials engineer and conduct an experiment to see how

different materials transfer thermal energy, or energy from heat.

Step 1: Background on Energy Transfer and Textiles (5 minutes)

Materials Engineer: Learning

About Textiles
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Show Video: Learning about Textiles.

Explain to students that materials engineers have to understand energy transfer when they design wetsuits.

Wet suits need to have a material that prevents heat from transferring from the person's body to the water.

Otherwise, people will be too cold in the water. Certain materials, called insulators, slow down the transfer of

heat from one thing to another. A wet suit is made with insulating material.

As a class, discuss how a change in temperature shows there is a transfer of energy. When the temperature of

an object decreases, energy is transferring from that object to a colder object. When the temperature of an

object increases, energy is transferring from a warmer object to a colder object.
If students need more clarification, discuss how a cold drink will get hot on a warm summer day

because the heat is transferred from the warmer air to the colder drink.

Teacher note: This activity is long. To shorten activity, have Step 2: Preparing Wet Suits completed before students

arrive.

Step 2: Preparing Wet Suits (20 minutes)
Explain to students that they will use different materials as insulators to determine which would be the best to

use for a wet suit. To do this, they will create gloves with different insulating materials to simulate wetsuits.

Explain to students that they will create 3 different wetsuits (gloves) to test. The first is a control. The second

will have feathers in it. The third will have shortening. Feathers and shortening are used because they are both

insulating materials.



Materials Engineer: Learning About

Textiles
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Provide students with Handout: Preparing Wetsuits. As a class, review the procedure.

Teacher note: Students can work individually, in pairs, or in small groups.

Pass out the following materials to students: 6 - 1 Qt size zipper baggies, 2 cups of feathers, 4 heaping Tablespoons of

solid shortening (like Crisco), a few rubber bands.

Have students follow create their three wet suits (control, feather, and blubber).

Step 3: Testing Materials (45 minutes)

Why do you think we need to squeeze out all the extra air? (air can slow down heat transfer)

Why is it important to use a control wetsuit? (using a control allows us to have a comparison)

Why would a materials engineer use different methods to measure temperature change? (to determine

which tool is the most precise and will give the most accurate results)

Explain to students that they will now test their we suits to see which one is the best insulator. To test their wet suits,

students will use two different methods to measure temperature change, sense of touch and a thermometer.

Provide students with Handout: Testing Wetsuits. As a class, review the steps.

Provide students with the following materials: bucket of icy water, thermometer, timer.

Have students follow the steps to test their wetsuits.

As students are working, ask the following questions:

Step 4: Discussion (5 minutes)
Have each group present their results and discuss which material should be used as an insulator for a real wetsuit. As

a class discuss how the best insulator is the one that allowed the least amount of heat to transfer, meaning the least

amount of temperature change.

As a class, discuss any differences between different groups and why the differences may have happened.
For example, there could have been a difference in the way that different groups created their gloves (ex:

feathers or shortening not spread out evenly).
Next, discuss how using a thermometer versus sense of touch provided different results. Discuss limitations to using

sense of touch as the only method to measure temperature change.
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Materials List

Provided online: Not Provided online (each student or group needs):
6 - 1 Qt size zipper baggies

2 cups of feathers

4 heaping Tablespoons of solid shortening (like Crisco)

Rubber bands

Timer

Thermometer

Bucket of icy water

Video: Learning about Textiles 

Handout: Preparing Wetsuits

Handout: Testing Wetsuits 

If students need help, discuss the idea of “how cold is too cold?” Explain that “too cold” is different for

everyone, and even the same person won't always think the same temperature is “too cold.” Does using human

sense of touch to measure temperature seem like a foolproof, scientific method for measuring temperature?

Explain to students that scientists and engineers use thermometers to measure the change in heat

scientifically. When temperature increases or decreases on the thermometer, it means the amount of has

heat changed (the amount of heat increases when the reading on the thermometer is higher and vice versa).


