Discrepant Event - Metal Wheats or Mini-Wheats?

Placement in curriculum:

5-1-03:  Describe the types of nutrients in foods and their function in maintaining a healthy body.  Include: carbohydrates, proteins, fats, minerals.

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.

Pre-demonstration set up:

Materials Required:  
strong magnets (one per group)




plastic cups 




stir sticks 




blender




cereal (fortified with iron-  Mini Wheats)




beans (soy or kidney- cooked)

water

Safety concerns:
Operation of the blender should be done by the instructor.




Keep magnets away from any cards with magnetic strips on them.

Demonstration:

The discrepant event will be done by each group in the class.  As class begins the instructor fills the blender half full with Mini-Wheat cereal and adds water to bring the level to ¾ full.  Blend the mixture for 20 seconds and then pour the mixture into the plastic cups so they are about ¾ full.  Place a stir stick in each one.  The instructor will ask for a volunteer to come up and help distribute the materials to the groups.  One cup of the cereal mixture, one magnet and a small slip of blank paper will be given to each table and asked to wait for instructions before handling the materials.  Once everyone has got their supplies the instructor can begin with the verbal introduction of the activity.

The instructor will say, “In front of you is a cup with a mixture of water and Mini-Wheats.   As well there is a strong magnet and stir stick that you will be using.  This is what you will be doing.  One person in the group will be the stirrer, another person in the group will hold the magnet tight to the outside of the cup about half way up and another person can be the counter.  You will stir the mixture for about 30 seconds.  When the time is up the person holding the magnet will slide it up the side (do not pull it away from the side) so it is above the liquid and then observe”.   Ask the class if they understand the instructions or are there any questions about what to do.

Prediction:

Right after the instructions say, “What I want you to do right now is make a prediction about what you think will happen in the cereal cup if anything?  Take a minute and write your prediction on the slip of paper provided and flip it over when you’re finished.”  

When everyone is ready you can instruct them to begin.  You could say, “So decide who is going to do which job - stirrer, magnet holder and counter and then you may begin.”  As students are doing this you can walk around and check to see if the groups are doing the steps properly or need help with any minor problems. 

Discrepant Event Reveal:

When the groups are finished there will likely be the period of “disequilibrium” in students as they try to figure out what the black material is that the magnet attracted and why there are small pieces of it in their cereal. You can ask, “How many of you are surprised or puzzled about what happened?” or “Did anyone’s prediction match what occurred in the activity?” or “Could someone describe what they see and what happened?”  The responses will vary where students may just describe what it physically looks like or some may know the black material is iron.  Have a prompting sentence ready such as, “Think about what kinds of substances magnets attract just in case nobody comes up with iron initially.

Explanation:

For the explanation you can ask as series of “guiding questions” that will make the students think as opposed to just giving them the full right answer.  These questions will direct your explanation in the order you want to go and the method (chalkboard/diagrams) you want to use to do so.  By the end of the explanation “equilibrium” will be restored within them.

You could start off by asking:    

“What force caused the iron to be separated out of the cereal?”   Let the students respond.  You could then clarify on the board by writing the word magnetism and explain that the magnet attracted the iron in the cereal and it collected on the side of the cup. 

The next question could be, “What are the rules for how magnets work?”  Let the students respond.  Using a diagram on the board you could clarify or summarize.   Show that magnets have an N and S pole.  Opposites attract (N-S poles of a magnet) and like poles repel (N, N and S, S).  

Then ask, “What characteristic of iron’s structure allows it to be attracted to a magnet?”  Let the students respond.  Draw on the board a diagram of piece of iron with its domains in random order to show a normal piece of iron.  Then draw a magnet on the board labelled with N and S and its domain directions.  Then draw a piece of iron near it.  Show how the domains line up the same way as the magnet’s and how the N pole of the iron and S pole of the magnet are attracted because “opposites attract”.

Next you could say, “So we now know how we got the iron out of the cereal, but “Why is there iron in your cereal?”  Let the students respond. Explain that iron is a mineral that your body needs to be healthy and it has very important jobs.  

Then you could ask, “What are some of the jobs iron plays in your body?”  Let the students respond.   On the board you could list briefly:  making haemoglobin in red blood cells, carrying oxygen in the body, fight infection, build other proteins in the body, build connective tissue, and give your body energy. Explain if you don’t have enough iron you can become tired and weak and pale.  

Then you could ask, “What other foods contain iron?”  Let students respond.  Identify meats (beef, chicken, fish, seafood) and vegetables (beans, nuts, green leafy vegetables).  

After this point of discussion you may get students asking, “What if we tried a meat or vegetable, could we separate iron out of them with magnets too”.  If this occurs, this is great because it provides the opportunity for the student to go back to the beginning again and make another prediction.  You should anticipate this and be prepared to help the student in arriving at an answer.  You could have another food like beans that are high in iron on hand and say, “Let’s find out” and let the students start at the beginning again with a prediction and do the activity with a mixture of beans and water.

If at this point a “What if” question does not occur, you could prompt the thinking of this to occur by asking- “Where did the iron in your cereal come from?” and “Is the iron in meat and vegetables the same as the iron you found in your cereal today?” and “Could you get it out with a magnet?”  From here on you could get the student to make another prediction and let them try it with the bean mixture to come up with an answer.  From there you would explain that the iron in your cereal was added by Kelloggs who make Mini-Wheats to increase the amount of iron in people’s diets. The iron in the cereal is the type of iron that comes out of the ground and is used in making many things like tools.  It is just ground up really small.  The iron in meats and vegetables is different because it exists in different forms inside proteins in the meat or vegetable and will not be attracted by magnets.

By now the student should have an understanding that makes sense to them and have reached “equilibrium” again.

  Bloom’s Taxonomy Questions:

1) Knowledge:  What was the metal we separated out of the Mini-Wheat mixture?

2) Comprehension:  Describe why the iron you get from food is needed in the body.

3) Application:  When shopping in the grocery store, how might you spend your money if keeping the importance of iron to your body in mind?

4) Analysis:  What 2 main characteristics of the materials used in the activity made it possible to separate the iron from the cereal?  

5) Evaluation:  Do you think that choosing cereals fortified with iron will improve your overall health? 
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