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Unit Title:  Structure of Atoms
ACTIONS:
Lesson Objectives:

· Students will learn how nuclear fission is accomplished in a nuclear bomb.
· Students will simulate the nuclear behavior that occurs during fission.
Connections (to Kentucky Learner Goals):

The forces that hold the nucleus together, at nuclear distances, are usually stronger than the forces that would make it fly apart.  Nuclear reactions convert a fraction of the mass of interacting particles into energy, and they can release much greater amounts of energy than atomic interactions.  Fission is the splitting of a large nucleus into smaller pieces.  
Context (in relation to subject, core content, CEO goals):
Students have recently learned how to identify the number of protons, neutrons, and electrons from the atomic number and mass.  This lesson will introduce the concept of fission and provide some hands on activities to simulate the process.
Resources (used & needed):

· Nuclear Property Notes
· 100’s of Marbles
Procedures:

1. Review with students the concepts of nuclear structure and isotopes.
2. With the help of the students, list the number of protons, neutrons, and electrons of a few different atoms, with the aid of the periodic chart.

3. Ask students how much they know about the theoretical explanation of a nuclear fission bomb.

4. Have students give the nuclear properties of uranium.  

5. Sketch uranium on the board.  Sketch and discuss with the students the properties of a particle accelerator and how it would interact with the uranium.

6. Place U’s around the sketched uranium to represent more uranium atoms.  Use these to explain a chain reaction.  

7. Break students into their prearranged multiple intelligence groups.  Try to place a high math/logical scorer and a high kinesthetic scorer in each group.
8. Explain what each group is to do and ask that they record observation for each trial.

9. Procedure for lab:

a. Design your own nuclear fission reaction in the floor.
b. Record what compound it may represent.
c. Use a marble or a number of marbles to simulate a particle accelerator and a singular nucleus or multiple nuclei.

d. Explode the pile(s) of marbles by smashing other particles into them.
e. Try several configurations until you find one you feel cause most carnage.

f. List similarities and differences between the simulation and an actual fission reaction/chain reaction.

10. After the students have worked on this for a while, have each person keep one marble and place the rest in the center of the room in a large pile.

11. Place students in a circle around the large pile of marbles.  Every one is to role their marble into the large pile of marbles as fast as possible at the same time.  Observe the reaction and comment on the similarities and differences between this simulation and actual fission.

Student Assessment:

Students will be assessed for understanding during the lesson through observation.  Group notes will be assessed for completion and logical thinking.  Students will be asked to answer questions concerning fission on later tests.
IMPACT:
The students loved this lesson.  It was quite chaotic for me as the instructor.  I am not positive they understood the connection between the simulation and fission, but I am sure they will not forget the activity.  The groups worked well again.  Each group had a complete nice looking, accurate set of data.  However, I am not sure each person in the group understood.
REFINMENT:  (Extension/Follow-up)
In the future I may have specific set ups the students must perform during the simulation.  The explanation of fission went well, but I need to find a way to make the connection between theory and the simulation.  Maybe I could designate protons and neutrons. 

This lesson will be followed up by the introduction of sub-atomic particles and how/why they were discovered soon after artificial fission projects. 
