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16.1

· As an added application, I made up a “mystery” scenario that students had to solve. I made up a story that someone had taken something valuable from the room and left a note in its place that said “GUESS WHO?”. I wrote the note in one kind of washable black marker, on a piece of filter paper. Then, I rounded up a group of “suspects”, and wrote their names on individual pieces of filter paper. One of the names was written with the same marker as the note, and the other names were written with different washable and permanent markers. Each one will give a specific chromatogram. I asked students how we could pick the thief, and they came up with the method of cutting each sample in pieces, and letting the groups do the chromatography procedure, and see which chromatogram looks like the original note.

16.2

· When measuring mass, have each group measure the same object, and see how the masses compare. Compile class data, and you will be surprised at how much discussion the students will get into over why numbers are different, and why. This is a great chance to do some data analysis. I used beam balances so each table could have their own. The students actually like using these balances. The point is not so much to teach them how to use a balance (they all actually knew how to use it anyway), as it is to collect and analyze mass data. The interesting challenge when using beam balances is to see if students can figure out not only how to find the mass of a certain object or collection, but to see if they can figure out how to set up the balance to measure a specific amount of something, like 5 g of sand or 25 g of water.
· Pick something that is close to the mass of 1 g and use this object as your standard throughout the year whenever you want students to visualize grams. A large paperclip should have a mass of about 1 g. I think a nickel has a mass of about 5 grams. For visualizing volume, have students figure out how many drops of water add up to 1 mL. Should be about 10, depending on dropper. Then use this standard whenever you discuss mL.

16.3

· The ice cube melting race was quite a popular activity, and it brought out some excellent discussions on the role of heat energy in phase changes. Enterprising young scientists will run for the hot water in the sinks; if you don’t want this stampede, you better make one of your rules be that they can’t leave their tables. If you want to throw a trick into the experiment and see if the kids can explain wacky data, you could secretly hand one pair of students one of those hand warmers that go with lab 20.1. You could also sneakily give one group a larger ice cube, although you would be a liar, since you will tell all of the students that each group has the same mass of ice.
17.2

· Use food coloring to color the water and the glycerin. Color a large quantity of glycerin by stirring vigorously. By coloring the water and glycerin, students will readily see the layers when they make the density column. Color a batch of glycerin and water ahead of time and you will not have to deal with as much of a mess

· For this lab, it works best to give each group 1 liquid and then have the groups share data to find out the density of all liquids.

17.3

· Use 1/2 stick of the clay for each pair of students. This conserves clay, and also the boat they eventually make will fit in displacement tank. By having students work in pairs, you will increase the participation

· Don't keep clay in water for long periods of time; it will start to dissolve and will get slimy.

· Before getting into all of the displaced water analysis (mass, weight, etc.), I like to have students find volume of clay stick with ruler and then by water displacement, and compare values. They should be VERY close, if students are being careful. Then they find the mass of clay stick, and then the density. Then I have them show mathematically why the clay sinks (more dense than 1 g/ml) Density of clay should be in the range of 1.55 - 1.70 g/ml

· With most students, doing all the weight calculations is challenging, but very important. This is so that we can teach buoyancy as a FORCE exerted by the water on the object. The opposing force is the weight of the object in the downward direction. You can't do this comparison with mass.

· The A-HA moment with this lab is when the students see what a HUGE amount of water their boat displaces, compared to when the same amount of clay was shaped as a stick. Build this up. HAVE THEM PREDICT THE OUTCOME BEFORE TRYING IT -It's pretty amazing. If the only thing that they get is that the clay shaped as a boat displaces more water, which allows it to float, then they can explain Archimedes' principle. An object will float when it displaces an amount of water equal to its own weight. When you put the class data on the board, they will quickly see that the weight of the displaced water equals the weight of the boats.

· An extra thing to do that is fun is this: once the boats are built and analyzed, have students predict which boat will hold the most pennies before sinking. Then try it! Have them explain WHY certain boats can hold more pennies than others, using the words density and buoyancy.

· When the clay is shaped as a boat, the perceived density of the object is decreased. Students can test this by taking a small piece of plastic wrap and carefully wrapping their boat so that it is airtight. You then use a pencil (eraser end) to gently push the airtight package under the water and measure the water it displaces. This is the volume of the object. Find the mass, and calculate density. This density will be less than the density of clay. This brings density back into the discussion.

