TEACHER INFORMATION

Blubber Glove

Insulation in Marine Mammals
tEACHER Notes
1.
Provide students with waste disposal close to their lab station to minimize mess. Cover work area. Clean up shortening spills immediately with warm, soapy water to eliminate slippery surfaces. 
2.
1000 mL beakers, half-filled with ice water or warm water, make good ice baths.
3.
Gloves should fit tightly, so provide several sizes.
4.
Transparent tape, athletic tape, or paper tape will work best for attaching the Surface Temperature Sensor. Be aware that some students may have skin reactions to some kinds of tape.
5.
The Surface Temperature Sensor works well for this experiment because it is flexible and can easily be taped to the back of the hand. If this is not available, the Stainless Steel Temperature probe can be used, but special care must be taken to ensure it stays in contact with the hand. A tight fitting glove will help with this. Special care must be taken to keep the handle of the sensor dry, as it is not waterproof.

6.
Keep the cable for the Surface Temperature Sensor bundled and on the table. You may choose to have students tape it to the desk, so it doesn’t fall off and dislodge the sensor from their hand. Since tape doesn’t work well on oily surfaces, it is important that students remove any shortening that may have gotten on their hand during the beginning stages.

7.
Using bubble wrap bags instead of sheets of bubble wrap is important because sheets of bubble wrap almost always leak. Bubble wrap bags may be purchased from office supply stores. If students have trouble keeping water from entering the bubble wrap bag, use it to explain that fur or feathers only work as insulation so long as they can trap air, therefore many of these animals have additional oils that help waterproof their fur or feathers. 
SAMPLE DATA

	Insulator
	Rate of change
10-30 s
(°C/s)
	Rate of change
30-100 s
(°C/s)
	Rate of change
90-120 s
(°C/s)
	Change in temp.
(°C)

	None
	–0.3527
	–0.0709
	0.1510
	12.5

	Bubble wrap
	–0.0314
	–0.0251
	–0.0162
	3.1

	Shortening
	–0.0248
	–0.0250
	–0.0233
	2.1

	Shortening and bubble wrap*
	–0.00261
	–0.0149
	–0.0125
	1.3


ANSWERS TO QUESTIONS

1.
The shortening and bubble wrap is the best insulator. If the bubble wrap leaks, this may not be the case. If the bubble wrap leaks it is like fur that has lost its waterproofing. 

2.
The bag and the glove were included because they were constants in all trials. This means that the differences between the control and the experimental runs can be attributed to the insulator. The glove and the bag do have insulating properties, particularly if any air exists between the two layers, as air is an excellent insulator.
3.
The rate of change decreased over time. This is because the temperature gradient decreased as more heat energy was transferred from the ice bath to the hand. 

4.
The temperature increased. The rate of the increase depends on the temperature gradient between the hand and the air. It also depends on the effectiveness of the insulator. The temperature increase was not as rapid as the temperature decrease because water conducts heat much more rapidly than air. Only the trial will no insulator showed a large increase. 

5.
Polar bears do not show up on infrared cameras because the temperature of their fur is the same as the ambient temperature around them, indicating they are not losing body heat to the environment. This is because they are very well insulated. They are insulated with blubber and fur that traps air. Their fur is shaped like hollow tubes, allowing air to get trapped. This is like the air pockets in bubble wrap. The shortening is like the layer of blubber
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Sample Graphs
Figure 1
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