Love / Hate Tape

Name:  
Love / Hate tape

Materials:  
Scotch tape




-enough for ~15 cm x 2 pieces per group of 4 students.



Notebooks / paper


Strong fridge magnets

Safety:  
Not too much to worry about, except for general classroom safety.



Perhaps warn students about ‘tape cuts’.
Things to think about:

Try testing this before class, because the humidity of the room can effect how well it works.  

Also, you can try different brands of tape to see if they work differently.

Curriculum:
Grade 6, Cluster 3: Electricity.



6-3-02 

-Explain the attraction and repulsion of electrostatically charged materials.  

-Include: negatively and positively charged materials attract one another; materials of like charge repel one another.  

-GLO: D4

Detailed teaching sequence:
Setup:

Start by dividing the class into work groups, of approximately 4 students.

Students are going to do a simple experiment, and need to record their findings.  

To do so, roles are assigned to the group.


-Task manager, recorder, reporter, and experimenter.


-These roles can be rotated after each portion of the experiment.  

Have the recorder create a chart with columns for:


-Predictions, Observations, why they think that happened.

From here, the science begins.

-Each group will get two pieces of scotch tape.  

-Explain that they are going to hold a piece in each hand, and bring them together.

-Have the group discuss and record their predictions.

1) With a piece dangling from each thumb and forefinger, bring the two pieces of tape together.

Result:  The tape will push away from each other at the bottom.

Students will be surprised, and disequilibrium should be created.

Have students record their results.

Have the reporters report the results.  See which groups got this result.

Have the groups write down why they think this happened this way.

Switch roles in a direction, and move on to step 2, and follow the above sequence.

2) Have the experimenter rub the length of the tape a few times, and then bring together.

Result:  The tape can be brought together with no difficulty.  It neither repels nor attracts.

Students will probably be surprised again.

Switch roles, and move on to the final experiment.

Predictions may be that the tape will attract each other.

3) The experimenter creates a tab at the top of each piece of tape.  Then the tape is attached together, with the sticky side of one attached to the non-sticky side of the other tape.  This will need to be explained a couple of times.  Once this is done, use the tab to quickly “unzip” the tape.

Result:  This time the ends of the tape will be attracted towards one another, and they will touch and stick together.
By this time, students should want to know why this happened, and they will be interested to hear the explanation of why this happened.

Explanation:
The key to this experiment is electrostatic electricity, which is better known as static electricity.

For experiment 1, because the tape came from the same dispenser, and is made of the same materials, they have the same charge.  This charge can be positive or negative.  But because they both have the same charge, they cannot be brought together, because they will repel each other.  Demonstrate trying to bring two fridge magnets together (when their similar sides are facing each other).  If the sides with the same charge come together, they will push off against each other.

For experiment 2, the rubbing of the tape by the fingers neutralized the charge.  With no charge on either piece, there is nothing to attract or repel the other piece of tape.

For experiment 3, it is a little bit tricky, and will need a fair bit of explanation.  Whenever two things come in contact with each other (like putting the tape together here), they will always form a chemical bond between their atoms.  The tape itself is made of two different parts, the plastic non-sticky side, and the glue that actually does the sticking.  When you put the glue onto the plastic, a bond is formed, and the electrons floating around the atoms will be attracted to one side or the other.  When they are rapidly peeled off, most of the electrons will go with one piece of tape.  When one piece has many electrons, and the other has very few, they will have an opposite charge.  And opposite charges will attract, and bring things together, even at a distance.  You can use the fridge magnets to show this.

Concluding questions:

Memory:  Will opposite charges attract (come together) or repel (push apart)?

Translation:  Have the students draw a visual representation of what different combinations of charges will do in their notebooks.

Interpretation:  Have the students explain what caused the different results for each experiment.

Application:  Have the students think of all the places that they have seen or think they have seen electrostatic electricity in their lives.


Dirt and dust sticking to surfaces, such as a flat vertical tv screen.


Clingy laundry

Analysis:  Have the students compare their explanations for why this worked to 

what they have learned.  Were they close?

Event origins:  
A friend of mine who is a senior high science teacher suggested this to me.  I was surprised to see that it works!

I looked online for the explanation of how electrostatic electricity works.
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