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Purpose

· To help students understand how the frost tube works

· To help students understand how insulation works

Overview

Students will do a hands-on activity to learn about insulation, heat transfer, and frost. 

Key Concepts: 

· Insulation prevents transfer of heat energy through the use of non-conductors.

· Some materials have properties that make them better insulators. 

· The better the insulation the slower the temperature change.

Level:

Beginning, Intermediate

Inquiry Skills 

· Observation

· Inference

· Prediction

· Data collection

· Graphing

Prerequisite:

Students should do this concurrent to or following using the Frost Tube Protocol.


Time

Approximately one hour

Materials:

· Very hot water

· Small  (medicine) vials with lids 

· Medium-sized containers for the insulation

· Insulating materials:



air (bubble wrap)



sand or soil



gravel








wool



dry moss or something similar

· Stopwatch, timer, or clock with second hand

· Thermometers

Vocabulary
· Insulator – a material/substance that prevents transfer of energy (heat) through the use of non-conductors

· Conduction – to transmit light, heat, sound, or electricity

Gear Up
· Ask how students keep warm in the winter.  Discuss. 

· Ask how animals keep warm in winter. Discuss.

· Ask students to share their ideas about how and why the insulators listed might work.  
(How do the insulators keep them warm?)

· Ask students if they think these same insulators would help to keep cold things cold.  Discuss.

· Ask students for their ideas about what influence they think the soil/sand/gravel around the tube has on it

· Display insulating materials available and ask for predictions of which one(s) would be the best and the worst insulator. Have each student write their predictions on the board.

· Discuss why they think some insulators might work better than others 

Explore
· Divide class into groups of four. This will provide for replication. Ask students for their ideas about why it is important to replicate their investigation

· Have each group select an insulating material. 

· Fill each vial with hot water.

· Take the starting temperature.  Record the temperature on the data sheet.

· Have three team members nest the small vial in the medium-sized container, so they are completely surrounded by the insulating material. Be sure to check that there is insulation on the bottom, too.

· Have the fourth team member set up one vial with no insulation as a control. Ask students why you would do this. (Establish a base for comparison).

· Set the timer for 5 minutes. 

· Record the temperatures on the worksheet every 5 minutes. Continue for half an hour or until the vials reach the same temperature as the control (room temperature).

· Enter the temperatures each time. 

Generalize
· Ask each group to share their results (temperature after 30 minutes). Record on chart. Have them compare results with their predictions and inferences. Discuss.

· Ask what could account for their observations  (what do they think accounted for the differences)

· Brainstorm and list the properties that the students feel identify the better insulators and the poorer insulators.

· Observe the data from the ambient air test.  Compare with results from various insulations

·   Ask questions here pertinent to frost tube such as:

· How does all of this relate to our frost tube?

· How might this affect what you see in the frost tube?

· What might be infer from this about the frost tube?

· When the air temperature changes from 10 C to 0 C, would you expect the    temperatures in the soils to change at the same rate?

· Will this impact how quickly the ground freezes in the fall / winter? Why?

Assessment
· Journal Entry:

· Based on your investigations, what do you think will happen to the frost tube as the temperature reaches the freezing point (0 C) or below? Use pictures and words. Why do you think this is?

· Where else have you seen insulation? Describe what is was and how you think it worked.

· Where else they have seen dead air used as an insulator (some double pane windows, clothing).

· Ask what other insulation is used in their houses.  What properties would they infer it had.

· Ask students what they think would be the best for clothing in winter.  Discuss why.

· Ask what they think plants and animals do to survive the winter. Do they think plants and animals use insulation? Where or when?

Extensions:

None

Adaptations

None

Name ____________________________________

Insulation Graph

What insulation did you choose? 

__________________________

List your temperatures in celcius as you read them during the activity. Start at zero minutes with the temperature before you put it in the hot water.

	TIME
	TEMPERATURE

	0 min


	

	5 min


	

	10 min


	

	15 min


	

	20 min


	

	25 min 


	

	30 min


	


Transfer the data above to the graph below by making a “BAR” over each time that equals the temperature you read.

	Temperature
	
	
	
	
	
	
	

	100 degrees
	
	
	
	
	
	
	

	90 degrees
	
	
	
	
	
	
	

	80 degrees
	
	
	
	
	
	
	

	70 degrees


	
	
	
	
	
	
	

	60 degrees


	
	
	
	
	
	
	

	50 degrees


	
	
	
	
	
	
	

	40 degrees


	
	
	
	
	
	
	

	30 degrees


	
	
	
	
	
	
	

	20 degrees


	
	
	
	
	
	
	

	10 degrees


	
	
	
	
	
	
	

	0 degrees


	
	
	
	
	
	
	

	TIME
	0 min
	5 

min
	10 min
	15

min
	20

min
	25

min
	30

min



