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Egg and Vinegar Activity
Materials: (per class)
· 4  eggs, 2 hard boiled and 2 raw
· White vinegar 

· Tap water

· Beakers, cups or jars for eggs and vinegar

Procedure:
Vinegar Experiment-Note: The first two steps of this experiment are the same as the soda experiment.  You may wish to skip them if you did the soda experiment.  

1) Pass around a hard-boiled egg for the students to examine.  Ask them what purpose they think the shell serves, leading to a discussion on how the hard shell protects the soft egg on the inside.

2) Ask the students to feel their teeth with their tongue and tell you whether they are hard or soft. Explain that the hard outside lining of teeth is called enamel and is designed to protect the inside of their teeth, just like the eggshell protects the egg. Explain that an egg can be used as a model for the tooth.
3) Ask students to think about what causes tooth decay.  Have a class discussion where you write the students’ ideas on the board.  Explain that this brainstorming is what scientists have to do when they want to design an experiment to answer a question.  Hopefully some students will suggest that bacteria are the cause.  If not, suggest it at the end of the discussion.  In addition to the experiment described below, think about options for designing experiments to address any other viable ideas the students had.
4) Explain that acid-producing bacteria can use the sugar that we eat to form a sticky paste that allows them to attach to our teeth.  This bacteria-sugar mixture, known as “plaque,” holds the acid produced by these bacteria against our teeth. This results in a slow breakdown of tooth enamel.  For more information, go to http://www.textbookofbacteriology.net/normalflora_5.html
5) Putting it together:  Ask the class how we can simulate tooth decay.  Answer: put the egg model in some sort of acid like vinegar. Have the students write a scientific question for this experiment. Example: How does vinegar (or an acid) affect the shell of an egg?

6) Fill one container with enough vinegar to completely cover the surface of an egg and another jar with the same amount of water.  Explain to the students that the vinegar is similar to the chemicals secreted by bacteria that grow on our teeth (another model). Also explain that the water jar is necessary as an experimental control.  We don’t know that the changes seen in the egg are due only to the acid in vinegar unless we do another trial under the same conditions but with water only (water is a good choice for an experimental control because vinegar is 95% water + 5% acetic acid.  This means that a comparison of an egg in water vs. in vinegar will show us the effects of just the acid). Have the students write down a hypothesis of what they predict will happen.

7) Put a raw egg into each of the jars, cover it and leave it in place overnight, making sure to let your students know this is akin to not letting the egg "brush its teeth." The time is not very critical, as vinegar generally softens the outside of the egg after even 6 hours.  Remind the students periodically about the egg and ask them what they think would happen if they didn't brush their teeth regularly.
Note: If this is done as a demonstration in a veterinary clinic, the eggs could be soaked the night before the students visit.

 What happens:
Chemical reaction involved – your students will notice that bubbles form on the surface of the egg in vinegar.  Gas formation (bubbles) is a common sign that a chemical reaction is occurring, which is the case in this experiment.  The acidic vinegar actually reacts with the calcium carbonate of the eggshell, resulting in a weakening of the shell.  Ask your students to hypothesize about the reason for the bubble formation.

8) The next day, remove the egg and note how the shell is soft and pitted. Have the students evaluate their hypothesis now that they have seen the results and form a conclusion about the effects of the acid.  Make the connection that teeth needed to be brushed regularly to keep them strong.  Be sure to assure the students that the process with the egg in the acid is much faster than in their own mouth.  Their teeth will not soften like the eggshell in just one night.
9) Relate the whole process to the steps of scientific inquiry or the Scientific Method. Show how they had a question, formed a hypothesis, did an experiment, and observed the results. 
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