Lesson Plan for Science
	Unit
	The history of the earth


	Lesson
	3

	Date(s):
	2 class periods

	Name of Activity:
	Carbon Dating

	Objectives of Lesson:
	TSW understand Carbon Dating and how it is used as tools determine the age of a sample. Specifically, TSW 
· Understand the concept of half-life

· Describe the process of carbon-14 dating

· Relate the analogy of constant rate of flipping M&Ms to  C-14 dating methods

	Preparation
	Get M&Ms

	Procedure:
	Background

1. Introduce students to the idea of radioactivity and decay using Selected readings – Radio Carbon Dating.
a. What is carbon-14?  It is a carbon atom with 6 protons and 8 neutrons in its nucleus
b. How does it get incorporated into living things? It is in the air and we can breathe them in or eat something that contains them.
c. What does it mean when something is radioactive? It means that it is unstable.  Something is radioactive if it has an unbalanced number of neutrons in its nucleus and can spontaneously release energy and transform itself into a more stable form. 
d. Does radioactive decay occur randomly or at a predictable rate? It occurs at a predictable rate.  The half-life tells us how long it will take for ½ of the atoms to decay.
2. How can radiocarbon dating be used to determine the age of an organic artifact?  All living things contain about the same ratio of Carbon-12 to Carbon-14.  As long as we know the half life of Carbon (5,730 years),we can determine the age of a specimen by finding out its proportion of Carbon-12 to Carbon -14.
3. To help students understand half life,  

a. Distribute 10 M&Ms to each student.  (Check ahead of time for allergies).  

b. Tell the students that the half life of MM is 1 miniute
c. Tell the students that every minute, they will gently shake the M&Ms in their hands and carefully put them on the desk.  

d. Any that have the M showing are removed to a separate pile. Pick up the remaining candies.

e. Announce every minute.  TSW repeat

f. Continue until no student has any left.

g. Have students count the number removed each minute.

h. Tally the results for the class.

i. Since the half life was 1 minute, every minute about half of the remaining number should have been removed.  

j. For example, for a class of 16 students, we start off with 160.  The numbers should be on this order:

Time

Number Left

1 minute

80

2 minutes

40

3 minutes

20

4 minutes

10

5 minutes

5

6 minutes

2 – 3

7 minutes

1 – 2

8 minutes

0-1

9 minutes

0 – 1

10 minutes

Probably 0

Suppose I know the time.  If I said that there were 25 left and we started out with 160, a good guess would be that we were at 3 minutes. 

	Materials
	Enough M&Ms for each student to have 10. 

	Assessment
	None

	Resources
	1. How stuff works: Carbon-14 Dating
http://science.howstuffworks.com/carbon-14.htm

2. NOVA: Mystery of the First Americans:The Dating Game
http://www.pbs.org/wgbh/nova/first/radiocarbon.html

3. Science Odyssey: The Dating Game
http://www.pbs.org/wgbh/aso/resources/guide/earthact4index.html

4. Carbon-14 Dating (NDT Resource Center)
http://www.ndt-ed.org/EducationResources/CommunityCollege/Radiography/ Physics/carbondating.htm


