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Unit Title:  Structure of Atoms
ACTIONS:
Lesson Objectives:

· Students will gain understanding of the properties of atoms and atomic particles
· Students will understand the nature of how scientist analyze and discovered atomic properties 
Connections (to Kentucky Learner Goals):

Matter is made of minute particles called atoms, and atoms are composed of even smaller components.  The components of an atom have measurable properties such as mass and electrical charge.  Each atom has a positively charged nucleus surrounded by negatively charged electrons.  The electric force between the nucleus and the electrons holds the atom together.

Context (in relation to subject, core content, CEO goals):
Students have been studying the atom for a few lessons.  They are about to be introduced to the more complicated behaviors of atoms and their electrons.  Students often begin to ask how we know the shape of an atom.  This lesson should provide some answers to that question.

Resources (used & needed):

· 2 or 3 Fans (with out cages)

· Small plastic projectiles
· Flash Light
· Laser 
Procedures:

1. Before class starts, set up a fan in the front of the room.  Have the cage off and the fan running.

2. Ask students what they know about an atom.  They should be able to identify the basic parts and properties of each.  

3. Ask the students how scientists know these things.  Can you see an atom?  How about under a microscope?

4. Tell the students they are going to under go a simulation study.  Set them up with the following guide lines.

a. Pretend you have never seen a fan before today.  

b. You have never seen anything that resembles a fan.

c. The fan itself is not visible.  That is you get zero information by looking directly at the fan.
d. We can not stop the fan

5. Students should try to determine as much about the fan as possible.

a. Size

b. Distribution of matter

c. Speed of blades

d. Width of blades

e. Number of blades

f. Direction of spin

6. Ask the students to come up with ideas for ways to get information about the fan.  Encourage them to use other senses.  When possible perform the tests for the students.  
7. What can be done to get information

a. Touch the fan in different places for feel and listen (be careful not to get hurt)

b. Turn off the lights and shine a flash light through different parts of the fan

c. Repeat and look at the shadow projected on a wall or ceiling

d. Shine a laser through the fan

e. Throw a small plastic bb through the fan several times and at different speeds.  Does it always get through? Why/why not?

8. Have students write down guesses for all the properties of the fan.

9. Stop the fan and assess all the properties for the students.  Have them assess the success of their experiments.

10. Show them a couple of similar fans and relate similar fans to atoms of different elements.  (some properties the same/some different)

11. Now explain how atoms are sensed through similar methods
a. Rutherford’s Experiment

b. X-Ray Diffraction

c. Magnetic Flux

d. Particle Accelerators

Student Assessment:

Students will be assessed for understanding during the lesson through observation.  Students will be assessed for the understanding of this lesson with open response questions on later assessments.
IMPACT:
This was an extremely well received lesson.  I have always had trouble explaining to students how we know what an atom looks like.  In addition, students normally have a rough time understanding Rutherford’s experiment.  After experiencing this lesson, not only did the students understand Rutherford’s experiment better, they were able to talk about similarities to the activities we did with the fan and variations of that experiment.  This lesson provides some physical connections to some extremely theoretical experiments.
REFINMENT:  (Extension/Follow-up)
The lesson went extremely well.  Students were motivated to get involved.  Asking the students to make guesses as to the properties of the fan kept them engaged.  In the future, I may list the properties of the fan on an overhead before the lesson so I don’t have to determine them with the class.  That part of the lesson took more time than I anticipated.  I would like to find a safe way for the students to do more of the experiments themselves, but I am not willing to let them touch a running fan.
