Rational Code Cracking
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Lesson Summary: 
 
In this lesson, the students will calculate the answers to rational expressions in order to crack a “secret code”.  Answers are positive or negative rational numbers written either as fractions or as decimals.  Expressions involve adding and subtracting positive and negative rational numbers and will be written on notecards, with the associated letter on the back, and placed at several stations in the classroom.  The activity uses a “rotation” approach through the stations to get students active and interested.

Subject: 

· Math: Numbers and Operations
Grade Level: 

· Target Grade: 7
· Upper Bound: 8 

Time Required: 1 Class + (45 minutes +)

Authors: 
Graduate Fellow Name: Bruce Ngo 
Teacher Mentor Name: Mrs. Stallings
Date Submitted: 1/2/06 
Date Last Edited: 1/12/06

Lesson Introduction / Motivation: 

Spies often use codes to communicate secret information.  They are always on the move to keep from getting caught.  Students will move from desk to desk, solving math problems to get clues to help decipher their secret message.

Lesson Plan:
1. Make notecards with the mathematic expressions listed in the attached Excel spreadsheet.  There are 15 different letters associated with the expressions, which the students need to solve in order to match the letter to the value.  Each notecard should have the expression written on the front, and the associated letter written on the back.
2. Designate enough stations for the notecards, having one notecard for each station.

3. There are four different versions of the worksheet attached, with four different secret messages.  Tell the students that they must use the clues left by the mathematician spy in order to decode the secret message.

4. Students will have a limited amount of time at each station to solve the expression.  Make sure the students at least write down the expression and the associated letter if they cannot solve the problem in time.

5. After the allotted time is up, the students must move on to the next station.  With 15 stations and a 45 minute class, students can have roughly 2 minutes to solve the problem and 1 minute to rotate.  You may need to adjust these times accordingly depending on how confident the students are with solving the problems and how well the students make the transition to the next station.

6. Students must make it through at least 15 stations to get all the associated letters.  There are 23 expressions in the attached spreadsheet, allowing for repeated letters.  Some of the messages can be solved without requiring all the letters.

Assessment: 

· Students should finish the expressions at home if they were not able to do so in class.  The secret message should match the one in the spreadsheet for the associated worksheet.


Prerequisites for this Lesson:  

· Must be confident in addition and subtraction of rational numbers
· Enough stations for the students, (they may be paired or grouped also)
Multimedia Support and Attachments:
· Excel spreadsheet with expressions and answers
· Worksheet A
· Worksheet B
· Worksheet C
· Worksheet D
Lesson Scaling:  

· The expressions can be altered in order to match the capability of the students.  Time available for solving the problems could also be altered, if possible.  Simpler messages with less letters would allow more time at the stations to solve the problems.


Please email us your comments on this lesson: 
E-mail to ljohnson@cvm.tamu.edu
Please include the title of the lesson, whether you are a teacher, resident scientist or college faculty and what grade you used it for. 



Teacher's Comments: 
Our students were not as confident in their skills in solving the expressions, so some of the students became frustrated during the activity.  Students that were able to solve the problems looked forward to moving to the next station.  The students were not used to moving from station to station, but were able to do so more in a more orderly fashion after a few times.  You may wish to allow more time for the problems and the rotation in the beginning and shorten the time periods as the students get more comfortable with the process.  Some students guessed the message early and others copied the message, although their worksheets did not match.  Time is an issue, as some students do not respond as well to the restriction, but tend to enjoy the active movement.
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