Nature of Atoms Series
(Balloon models of orbitals)
Brennon Sapp


Date:___ 1/29/03_____     Age/Grade Level:​​​​​​​​​​​​​​​​​​__10-12_____
Chemistry


# of Students:____27_____
# of IEP Students:____3____
Major Content:  Physical Science 


Unit Title:  Structure of Atoms
ACTIONS:
Lesson Objectives:

· Students will gain understanding of the properties of electrons and their behavior.
· Students will construct three-dimensional models of orbitals and learn to portray such in a sketch.   
Connections (to Kentucky Learner Goals):

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 electron configuration.  This lesson will give some hands on experience with the shape of three-dimensional orbitals.  They will also produce a poster which will require them to sketch using techniques to symbolize three dimensions and connect electron configuration to these shapes.  
Resources (used & needed):

· Balloons

· Orbital Notes

· Poster Boards & Markers
Procedures:

1. Review electron configuration with the students.  Perform a couple of electron configuration problems on the board with the help of the students.
2. Remind the students what each quantum number represents.  Show the sketches of corresponding atoms.
3. Explain to the students that they are to make three dimensional models of these orbitals.

4. Break the students into their prearranged multiple intelligence groups.  Try to give each group a spatial high scorer and a kinesthetic high scorer.

5. Give each group an atom which they are to:

a. Write the correct electron configuration

b. Build a set of balloon models which portray these orbital and sketch on the electrons

c. Sketch these orbitals using techniques which portray a three-dimensional structure 

6. Be sure to give each group an atom which is in the second period (not to simple/not to hard).

7. Monitor each group for accuracy and size of orbitals.  

8. Upon completion set students samples around the room for observation.

9. Now choose an element which has three energy levels.  On the board and with the students complete the following:

a. Electron Configuration

b. A composite three-dimensional sketch of the orbitals (use colors)

c. Sketches of each orbital separately

d. Lines or color codes to identify the connection between each

e. A list of common properties for the element and some common compounds which contain this element

10. Now tell students they are to do the same, with a different element, nice and neat on a poster board for publication in the hall.  Ask them to use an element somewhere between 5 and 20.

11. Upon completion have posters published in the hall.

Student Assessment:

Students will be assessed for understanding during the lesson through observation.  Group sketches and balloon models will be assessed for completion and accuracy.  Student produced poster boards will be assessed for completion, accuracy, and esthetic quality.  Finally students will be assessed on performing the same types of functions on a test.
IMPACT:
This was a good lesson.  It gave the students some hands on experience with strict theory.  The behavior of electrons in orbitals is difficult for students to comprehend.  The connections between electron configuration and orbitals are one of the more difficult concepts to comprehend.  In this lesson, students were exposed to and made these connections multiple times in different ways.  For some students this seemed redundant.  However, many students required all of these exercises in conjunction to make this connection. 
REFINMENT:  (Extension/Follow-up)
This was a difficult lesson.  At the beginning of the lesson more students than not were confused and asked a lot of questions.  The groups worked well together.  In the future I will probably not ask the students as many questions early in the lesson.  The only other option is to perform this lesson at a later date when the students have had more exposure to electron configuration and are more comfortable with it.
