Pickled Eggs Anyone

By Virginia Malone

Concepts:


Surface area


Chemical reactions

Time:

 
2-4 class periods

Materials:

Egg shells

Plastic bottles 

Helium quality

     balloons  

Plastic bags

Rolling pin or short

   broom handle

2 gallons of 

   vinegar

Balances

Funnels

Water

Safety materials

Graduated 

   Cylinder
1. Present the following to students without discussion or explanation.  Put some finely crushed egg shells in a one-liter plastic bottle.  Add some vinegar and put a balloon over the top of the bottle.  Wait.  The balloon will inflate.
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2. In groups of three or four have the students list as many variables as they can (things that they could change).  You may have to get them started by asking what could we change that might cause different results?  Wait someone will think of something.  For example, the size the egg shells, the number of egg shells, the amount of vinegar, the diluted the vinegar, the size of the bottle, the size of the balloon, the type of balloon, the shape of the balloon.
3. Make a master list of the variables on a transparency.  Each group adds one variable to the master list until every group has presented at least one variable.  This takes about 5 minutes. 

4. Have the students ask as many questions as they can about the demonstration using questions such as What will happen if we use different ...?  What if we use different amount of ...?  What will be the effects of changing ... on ...?  Allow about 5 minutes for this.  Tell students they need to keep a list because they will be changing groups.  The questions can only be questions that can be answered by experimentation.   See Inquiry with Anything at http://wetheteachers.com/plan.php?id=37 if you are not familiar with using question starters.  If you have complete similar type activities be sure students add new question starters to their list.
5.  Put students in pairs.  They should not be with a member of their original group.  Each pair is to chose one question that they can answer using the available equipment in one class period.  Tell them the question should allow them to complete a graph with at least 3 points.  For example different amounts of egg shell on x-axis and volume of gas on the y-axis.  It does not matter than some groups are asking the same question.  This takes about 1 or 2 minutes.   
6.  Have the students write out their procedure.  You can check it by having them tell you what they are going to do.  The checking should take only a minute or less per student group.  You may have to ask them to show you the labels they will use for their graph if they do not show a data table.  For safety reasons the teacher must always approve their procedure before they can proceed.  
7.  Each group completes the investigation.  As they are completing the experiments, move around the room asking, what they are finding out, how they are recording their data, what they might do differently.  
8.  Each group reports on the results of their experiment.  They include how their results are related to the content being studied.  You may need to prompt them with your own questions.  These reports generally last only a minute or two and are oral.  

The most difficult part of this process is determining the prompt questions.  This has to be done ahead of time.  The more often you work with a given topic, the easier this is as you will be able to anticipate many of the things students will investigate.

9.  Individual students reflect on the steps they took to in this investigation in their journal.  They write the steps followed during this investigation and compare their own steps with the steps of other students.

In order to get students started I ask them, what is the first thing we did today.  What did we do next?  I prefer that students do this independently and in writing.  (Students should come up with a list of steps that are essentially the same as the "scientific method."  The difference is these steps are theirs, not something they have memorized.)   Students will add to and subtract from these steps as they work with other activities.  This is the most important step as they will internalize problem solving.
10.  Make a master list of steps on a transparency asking different students to add to the list of steps.  I like to let my weakest students go first so they will have something to contribute.  I write the list on a transparency.   I will add steps or draw arrows to move steps. This will look very messy, but I use this to show students that everyone sees the process differently.

Students usually say something like, I did this first .....  Another might say , that was not what I did first.  That was the second thing I did.  This shows students that each person can view the process as they see it.  There is no set of steps that is the “correct” way.  

11.  Students compare their own work to the work done in science.  

Questions I ask to encourage them to compare include the following: 

How are the steps you did alike or different from the steps in the “scientific method” described in the book.  How is what we did like are different from the way scientists work?  If two groups did the same investigation, did they get the same results?  Does this happen in science? (If they say yes this is good, it means they did the same thing in the same way.  This is what scientists strive for.  If they say no, this is good.  This happens in science, it means the scientists need to go back to compare what they did differently.) The answers to these questions are from the students’ perspective, so all answers are acceptable.

For the best results, do the complete procedure with an adult or older child ahead of time. One who does not “know the answer” is best.  Note the type of questions that they are asking.  Questions tend to be the same across age groups, especially if students are limited to the materials they can use.

If you have, any questions about this process feel free to contact me.
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