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Goal:  To introduce students to conduction in solid objects.
Fits Tn standards GLE 0507.10.2
1. Introduction – What is Temperature?
Students feel cups of room temperature water and ice water.

2. Is it Really Hot or Cold?

Students feel 3 squares of material with their hands – aluminum, wood and Styrofoam, and determine if they are warmer or colder.

 3.  Introducing Liquid Crystal Thermometers
      Students observe the temperature reading on a liquid crystal thermometer increase 

       when it is held in a hand.  They then observe the temperature drop back to room

       temperature when it is put back onto the desk top.
4.  How is energy being transferred?

      Students measure the temperatures of the 3 objects and discover that it is close for all 

      of them.        
      VSVS members put a piece of ice on the 3 objects.  Students will observe that the ice 

      on the aluminum melts faster than on the wood or Styrofoam.

5.  Results and Discussion

     Students conclude that the aluminum metal square is a good conductor and that the 

     Styrofoam would be a good insulator.

Complete teacher/school information on first page of manual. 

1. Make sure the teacher knows the VSVS Director’s (Pat Tellinghuisen) home and office numbers (in front of manual).

2. Exchange/agree on lesson dates and tell the teacher the lesson order (any changes from the given schedule need to be given to Pat in writing (email)).

3. Since this is your first visit to the class, take a few minutes to introduce yourselves.  Mention you will be coming three more times to teach them a science lesson.

4. Do the experiment with the classroom, and leave 10 minutes at the end to discuss aspects of college life with them.  Some topics that could be included are on page 4 of the manual.
Pre-lesson set-up:


Pour water into 5 of the 10 oz cups


Pour ice into the other 5 10 oz cups
Divide students into 5 groups

Materials
5 Plastic bags containing:



1 aluminum metal square



1 styrofoam square



1 wood square



1 foam board rectangles
5 Thermometer strips 


5 plates


10 10 oz cups


Water

Ice

       Paper towels
1.  What is temperature?
Materials


5 cups with room temperature water


5 cups with ice water


5 plates

Ask students: what is temperature?
     Temperature is the scientific measure of how hot or cold something is (ref. Holt text book).

      It is measured with a thermometer.

      It is a measure of the average kinetic energy of the molecules in a substance.


Fast moving particles have more kinetic energy than slow moving particles.

Hot tea has faster moving particles and therefore more kinetic energy than ice tea.  
The temperature of hot tea is higher than ice tea.
Give each group a cup containing ice, a cup containing water, a plate 

Tell students to hold both cups.

Ask which cup feels colder or warmer?  Why?



The cup containing the ice feels colder because the temperature of the ice is 


lower than the room temperature water.

Collect the cups.
Some background facts:

The molecules in the ice are moving slower than those in the water.


The kinetic energy of the ice molecules is less than that of the water molecules.

2.  Is It Really Cold or Hot?
Materials

5 plastic bags containing:



1 aluminum metal square


1 styrofoam square


1 wood square



1 foam board rectangles

5 Thermometer strips
Tell the students they must not touch the blocks being handed out until they are told to.
Pass out the plastic bag of materials to each group.  Spread the materials on the long piece of foam board.
Tell the students to:


1.  Briefly place a palm on top of each block (for no more than 1 second).

2.  Decide, as a group, and put the blocks in order from coolest to warmest.  

3.  Report the order to VSVS members who will record the results on the board.



Results may vary, but make sure that students in each group all agree which one 



feels colder (the aluminum square should feel coldest, the foam board will feel 



warmer, and the wood may be in between, but definitely warmer than the 



aluminum ).

4.  Set aside the squares so that they can return to room temperature (ie. do not touch while 


the next demonstration is done.)

3.  Introducing Liquid Crystal Thermometers
Ask students if they have ever seen anything that changes color with temperature?

Answers may include mood rings, strip thermometers.

 Show the students the strip thermometer and the degree markings (in F and C) on it.
Note the temperature where the dark blue color is.  
Explain that this is room temperature, and all measurements will be compared to this 
number.  
Explain that these thermometers are not highly accurate but are good enough measure 

changes in temperature.
Hand out a strip thermometer to each group.  
Tell students to hold the strips gently at the top edge of the strip.  Do NOT clasp in their hand.

Tell one student in each group to place it on the palm of his hand and have the remaining group members watch the blue color move up the scale (for 10 seconds).

Place the strip back on the desk top and watch it return to room temperature.

Where does the thermal energy come from to increase the temperature reading on the thermometer? 
Answer: your body.
Where does the energy go when the temperature drops when the strip is placed on the desk? 

Answer: it is transferred to the desk.
4.  How is energy being transferred?

Heat always flows from a hotter object to one that is cooler.
Thermal energy is transferred by heat.
Energy can be transferred by conduction, convection, or radiation.

Tell students that the blocks are conducting thermal energy away from their bodies.


Conductors are materials that transfer and absorb heat well.


Insulators are materials that do not conduct or absorb heat well
Tell them to place a thermometer strip in the middle of the styrofoam block and record its temperature.  Repeat with the wood block and then the metal block.
Ask students if the temperatures of the blocks are different? 

There should be no significant difference in the temperature of any given set of blocks.  
Note:  The thermometers are not accurate, and the temperature may vary from one strip to another.  It is the change in readings that are important.
Ask students what they think will happen to ice if it is placed on the blocks?


Will the ice melt faster on one?


Tell students to place a small piece of ice in the middle of each block and to 


record the results.  


The ice on the metal will melt in just a few seconds.


Wipe the ice off the metal block and measure the temperature again.



The temperature will have dropped significantly.

Ask the students why the ice on the metal melted faster?


Since the metal is a good conductor, it transfers heat from it to the ice faster than 


the other 2 materials.

Collect all materials.
5.  Results and Discussion

Ask students why the metal square felt cooler than the others, when the actual temperature is the same?

The square that felt colder is CONDUCTING heat away from your hand so it is actually 

your hand that is cooling.  Your hand is not a thermometer!

Ask students which object is the best conductor?


This metal square is the best conductor.  

Ask students which object would be a good insulator?


Styrofoam.

Engage students in discussion about college life.

Clean-up:  Place all materials back in kit.  Wipe of wet surfaces.
Discard leftover ice at the school if possible.

Return kit immediately.  It is needed by another group the following day.
