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Standards:








8.3.9.  - Demonstrate, using drawings and models, the movement of atoms in a solid, liquid, and gaseous state.  Explain that atoms and molecules are perpetually in motion.

8.3.10. - Explain that increased temperature means that atoms have a greater average energy of motion and that most gases expand when heated.

Objectives:
! 
Students will be able to demonstrate, using drawings and models, the movement of atoms in a liquid and gaseous state.

! 
Students will be able to explain that atoms and molecules are perpetually in motion.

! 
Students will be able to explain that increased temperature means that atoms have a greater average energy of motion and that most gases expand when heated.

*At this point, students will have prior knowledge of the following related science terms:

Energy, atom, element, solid, liquid, gas, heat, radiation, convection, conduction, pressure, temperature.

An introduction: a possible engagement scenario: The teacher has a closed bottle of perfume - he/she asks the students to close their eyes: and asks the students to raise their hands and then open their eyes when they can smell something unusual:

 - the teacher then releases a spray of perfume...

- after all students have raided their hands, hey can discuss the results.

Some possible Guiding Questions:
! 
What evidence have you seen that suggests molecules in a liquid are in motion?

! 
How can you use drawings to show movement of atoms in gases, liquids and solids?

! 
How do particles in solids, liquids and gases behave? - Any differences?


   Leading to...
! 
How are temperature, pressure and volume of a gas related?

This initial discussion can be guided into two types of investigations:

(a) diffusion, (b) gas pressure

Materials:

Vernier temperature probe with Labquest (per group)





Vernier gas pressure kit (per group)

timer/stop watch - per group


400 mL beaker (3 per group)


Erlenmeyer flask


Ice for ice-water



Food coloring

Procedures for the two possible experiments

(These are very explicit, but may be put into a more indepenedent guided inquiry format)

Investigation A - Diffusion
# 
Fill three same-size beakers each with an equal volume of water at 3 temperatures (hot, cold, and room temperature)

# 
Use the Vernier probe to record the three temperatures

# 
Predict what you think will happen when you adda drop of food coloring into each of the beakers

# 
Add a drop of food coloring into each beaker

# 
Observe and record your observations, noting similarities and differences and times of events (could be drawings as well as notes)

# 
Discuss your observations with your group

Publish - sharing out your investigation
# 
Prepare a whiteboard with your findings, including ideas and conclusions from the data

# 
Share out these results with the rest of the class

Investigation B - Gas Pressure

# 
Predict what changes you expect in gas pressure if the temperature of the gas changes

# 
Develop a plan to test how a change in gas temperature affects the gas pressure (note that you have available Vernier gas and temperature probes)

# 
Agree within you group how you will take and record the data

# 
CHECK with the teacher before you proceed

# 
Conduct the experiment and record all observations

# 
Discuss your observations with your group and develop conclusions from the data.  Note how these results compare with your predictions.

# 
Prepare a whiteboard with your findings, including ideas and conclusions from the data

# 
Share out these results with the rest of the class

# 
Discuss what other factors might affect gas pressure (whole class)

[Looking for a discussion of how pressure and volume are related and how temperature and volume are related]

Extensions
# 
Design experiments to investigate such properties (whole class or in groups)

# 
Use the data to develop mathematical rules that can be used for each of the three relationships -> the ideal gas laws

