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Unit Title:  Structure of Atoms
ACTIONS:
Lesson Objective:

Students will learn to write electron configurations in order to explain the complex orbits around the nucleus
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 recently learned of the complex paths electrons take around the nucleus of an atom.  They have had first hand experience trying to sketch and keep track of a number of electrons in some of the more complex atoms.  Electron configuration is on of the most theoretical, complicated, difficult concept for students to learn.  Much of this is due to the large number of new terms and concepts required to learn and use simultaneously.  It is for these reasons, I have developed a way to learn electron configuration without using the terms.  In this lesson they will learn how to write electron configuration using familiar terms.  The terms will be introduced after the notation pattern is established.  They will not know that is what they are doing until after the lesson.
Resources (used & needed):

· Electron Configuration dorm handouts and instructions
· Electron Configuration dorm overhead, marker board, and markers
Procedures:

1. Explain to the students that today they will be participating in a learning game to expand their learning skills.  I will seem that this project has nothing to do with chemistry, but you must have faith.  It will become apparent latter how this project relates to chemistry.
2. Break the students into their prearranged multiple intelligences groups.  It will be helpful to spread out the high math/logical scorers and the high linguistic scorers.

3. Project the overhead of the dorm onto the overhead and pass out copies to the groups.

4. Explain the basic rules for their project of college dorms:

a. Each of your groups has been put in charge of placing students into a dorm for this semester. 
b. There are four types of dorm rooms in the building

· s-super rooms

· p-pretty good rooms

· d-dumpy rooms

· f-fantastically bad rooms

c. Maximum of two students in any one room
d. There are no elevators->students must be as close to the 1st floor as possible
e. When filling a type of room, all rooms must be full before going onto a different type of room.
f. When filling a type of room on a floor, you must place one student in each type of room before pairing them.

5. Now ask the students to place a number of students into the dorm rooms.  Try not to answer to many questions.  Let them try to reason out a way to not break any rules themselves.  After a few minutes, show them on the board how they should have been filled.
6. Give the students a couple more semesters worth of students to place.  They should get the hang of it.
7. Now explain to them that we must have a better way to document the placement of students.  Show them how to do this with electron configuration.




1s2 2s2 2px2y2z1




Big Numbers for floors




Letters for type of room




Super script for number of students in the room




Sub script to distinguish the different rooms of the same type/same floor

8. Ask the students to use this notation to represent the past examples they had placed in rooms.

9. After each group has done so, write the answers on the board. 

10. Tell the students that the administration of the college has been approached by students complaining that they don’t like being put in poor quality rooms when there are much better rooms on the next floor or two higher.  In light of these complaints the school has instituted a new rule which may be followed when placing students into dorm rooms.
“A student will be placed one floor higher if and only if there is an available room, which is two grades better.”

11. Show the students how this new rule would work, and then ask them to perform a couple of placements themselves.

12. After the students have completed a couple of examples safely, tell them that in light of all these rules we have consulted of organizations asking for a better way to organize this.  Show them the electron configuration chart with arrows through it which indicate the direction of filling.
13. Perform an example on the board with the students using this organizer.  Have them complete a couple themselves and turn in their group work.

14. The next day in class explain to the students what they were actually doing.  That is:

a. Students = electrons

b. Floors = energy levels

c. Room types = shape of orbitals

d. Rules for filling rooms are actually a hierarchy of energy requirements

15. Give the students notes on each type of quantum numbers.  When you start to perform electron configurations, the students will already be able to do them.  

16. Next show the students them meaning of each electron configuration with sketches and/or models.
Student Assessment:

Students will be assessed for understanding during the lesson through observation.  Students will be assessed on a worksheet asking them to perform electron configuration.  This material will be evaluated on tests as well.
IMPACT:
This lesson accomplished exactly what I had hoped.  All the students were able to perform electron configuration before they had to worry about the meaning of the terms.  By the time I actually started teaching them about quantum numbers, they already new how to write them.  The number of students able to successfully write an electron configuration has been greatly increased over the traditional way of teaching.  Many students even asked why I would teach such an easy concept as dorm rooms.  This is the first time I ever heard a student refer to electron configuration as a simple concept.
REFINMENT:  (Extension/Follow-up)
Absolutely no refinement is required for this lesson.  Everything went as I planned.  Students were confused at times, but constructively so.  
There will be many follow-ups to this lesson.  Electron configuration may be used to explain a number of concepts in chemistry.  Having students who are able to successfully write them will greatly ease the process of learning.

