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Time Required:   This activity should take one 40 to 50 minute class period.

Subject(s): Science
OBJECTIVE: Students will model the different states of matter.

PURPOSE: The purpose of this lesson is to allow students to develop a concrete understanding of the difference in the movement and the speed of molecules in different states of matter.

OVERVIEW:  Using students as models, the class will investigate the difference in the movement of molecules between a solid, a liquid and a gas.

MATERIALS NEEDED: “High energy” snacks (protein bars, trail mix, etc); “junk food” snacks (cans of soda, candy bars, chocolate cupcakes, etc); model car (boat, train, etc); ice; beaker of water; hot plate and pan; dry erase slates / paper.

ACTIVITES: 

1) Show the students the model car and ask, “What does this represent?”  Discuss how a model is not the exact as the actual item, but a useful representation, especially if the actual item is too large to view in the classroom (as in the case of a car), or too small (as in the case of molecules.)

2) Ask for some volunteers to be models in the demonstration.  Select 6-8 students.
3) Have the students stand in one corner of the classroom.  Tell them to clump together as tightly as possible without stepping on anyone’s toes.
4) Tell the class that these students are no longer students – they are models of molecules.  At this point the represent the molecules in a solid: close together, tightly packed, and only a little movement.  (Point out that while they are standing still, their eyes are blinking, their bodies move as they breathe, etc.)  Show an ice cube and emphasize that the molecules are locked closely together.
5) Arrange the students in an orderly arrangement (e.g. for 7 students, 2 in front, then 3 in back of them, and then the other 2 in back of them).  Tell the class that in some solids, the molecules are not only tightly packed, but they are packed together in an orderly arrangement.  This is referred to as a crystalline solid.
6) Scramble the students in a clump again.  Tell the class that this is what we call an amorphous solid.
7) Now tell the class that in order to go to the next state of matter, we need to supply the molecules with some energy.  Show the snack foods and ask, “What do you think would happen in a while if I gave each of these students all these things to eat?”  [Answer: they would get lots of energy and want to move around.]

8) Turn to the model molecules and tell them, “Imagine that each of you has eaten all this food.  You have enough energy that you can’t stay in one place – you might even begin to bump into one another just a bit - so move around!”  As the students begin to separate, tell them to freeze in place.

9) Tell the class that they were just representing the molecules in a liquid.  They have more energy than they did before, so they move around freely.  But they are still in the same area!  Reinforce this concept by pouring some water from one beaker to another.  (*At this point, turn on the hot plate and put a small amount of the water in the pan and allow it to heat up.)

10) Again, tell the students you could give them some more energy food – a lot of protein, a lot of sugar.  Ask how they would feel? [Answer: Really ‘wired’ / lots of energy / want to run, etc).  Tell the class that in order to get to the next state of matter, a gas, we would need to give the molecules even more energy.  Tell the molecules that now have LOTS and LOTS of energy – so move!  (Students begin walking / running around the room, bumping into each other, and the walls.)  After about 20 seconds tell them to freeze.  At this point, the students should be scattered all around the room.

11) Ask the class what state of matter they just saw modeled? [Answer: A gas.] In a gas, the molecules have so much energy they are spread out, moving freely in all directions.  To reinforce this, show the pot with steam rising.  Explain that this is water in the gaseous form.  It went from the solid (ice) to a liquid (water) and now to a gas (steam).

12) Thank the model students and allow them to return to their seats.  Have all students get either dry erase slates or paper.  Tell them you will give their group 5 minutes to draw pictures representing what we just saw, that is, how the molecules look in a solid, and a liquid and a gas.

MODIFICATIONS OR EXTENSIONS: 

Modifications: No modifications are needed.

Extensions:  The following day, the lesson is extended to examining what happens when even a little energy is added to matter.  (Students add drops of food coloring to cold water and draw / describe what they see, and them to hot water.)  Reference is constantly made back to the “model molecules”.  At this point, formal definitions of the states of matter are copied down in their notes, along with a discussion of the 2 additional states of matter (Bose-Einstein Condensate and Plasma) and how we might model them.
 
