Numbers: Integers

	Title
	Class, Grade, Technology

	Numbers: Integers
	Algebra I

	
	7th grade


	
	Spreadsheets

	Topic
	Numbers: Integers

	Prior Content Knowledge


	· Number sense

· Understand relationships among integers

	Prior Spreadsheet Skills
	· Formula entry using relative referencing

· Graphing

	

	Objective Content Knowledge


	· Real world applications of algebraic operations involving integers

· Work flexibly with integer computation  (addition and subtraction)

· Understand the meaning of integer subtraction and how it relates to integer addition

· Compute fluently and make reasonable estimates with integers

	Objective Spreadsheet Skills


	· Reason logically in constructing spreadsheet-based formulas

· Construct formulas

· Link charts to tabular representations

· Design dynamic and dependable spreadsheets

	NETS
	Check by double clicking on the box, if included in this resource

 FORMCHECKBOX 
 Creativity and Innovation

 FORMCHECKBOX 
 Communication and Collaboration

 FORMCHECKBOX 
 Research & Information Fluency

 FORMCHECKBOX 
 Critical Thinking, Problem Solving & Decision Making

 FORMCHECKBOX 
 Digital Citizenship

 FORMCHECKBOX 
 Technology Operations & Concepts

	

	General Idea for Instruction
	Part 1 (Can SuperBrains Win it All?)

· Worksheet 1_SuperBrains.doc presents a problem that can be used for pairs of students to investigate addition and subtraction of integers. The challenge is for them to begin by determining the team scores at the end of each event – by hand. Then they are challenged to enter a spreadsheet formula to have the computer determine the scores.  
Final
Score
Event 1
Score
Event 2
Score
Event 3
Score
Event 4
Score
SuperBrains
-300
win
200
lose 
150
 
win
50
 
win
50
 
Rocket Scient.
150
lose
50
 
lose
200
 
win
100
 
lose
150
 
Know-It-Alls
-500
lose
100
 
win
200
 
win
150
 
lose
50
 
· After the students have completed the worksheet and computer spreadsheet, engage in the whole class in a discussion of the results. Possible questions include:

1) Which team is winning before event 1? Why?

2) How about after event 1? 

3) What are the scores of each team after event 2?

4)  After event 4, for the final score, which team wins? 
5) What strategies did you use to enter the formulas in the cells to calculate the scores at the end of each event?  When were you able to copy formulas from one cell to another.  Explain why you were able to copy the cells in some cases and why not in other cases.  Explain whether you used relative referencing or absolute referencing when you copied the formulas to other cells?

6) Why is it important to separate the phrase ‘Win 200’ into two separate cells in designing the spreadsheet? What happens if the whole phrase is in one cell? (Spreadsheet is not longer dynamic in that the values must be embedded in the formulas.)
 
Part 2 (Elastigirl Does Accounting)
· Introduce the problem with Worksheet 2_Elastigirl-does-Accounting.doc.   Ask students to find the balance by hand without a calculator.  Then open 2_Elastigirl-does-Accounting.xls and engage students in identifying how the spreadsheet table is different from the one they used in solving the problem by hand.   
Date

Transaction

Balance

December 1

$595.50

December 5

Writes a check for $19.95

December 12

Writes a check for $280.88

December 15

Deposits $257.00

December 17

Writes a check for $58.12

December 21

Withdraws $50.00

December 24

Writes checks for $17.50, $41.37, and $65.15

December 26

Deposits $100

December 31

Withdraws $50

Questions to engage their thinking:

1.   Why might you rely on the cells to have the value 0 in them when that type of transaction was not done and 1 when that transaction was? (Can multiply that cell value by the transaction amount and if it is 1 then the transaction amount is the result but if the cell value is 0, that transaction is 0.)
2.  How can you use this information to enter a formula for updating the balance?

3.   When you create the chart, how is the way the date is displayed useful?  (The day of the month can be on the x-axis)

4.  What are the answers to the questions in the worksheet?

Part 3 (Getting the Temperature Right)

· Worksheet 3_Violet’s-Science-Test.doc engages students in the consideration of temperature change.   The key in this worksheet is to have the students enter formulas for each of the blank cells to correctly calculate the temperature or the change in the temperature.  They can then open 3_ Violet’s-Science-Test.xls and instruct the computer how to make the calculations and create the bar chart to show the values.
Temperature at 9:00 A.M.
Temperature at 9:00 P.M.
Change in temperature 

From 9:00 A.M. to 9:00 P.M.
-3°

5°

8°

5°

-3°

-8°

-10°

3°

-2°

-10°

-13°

-5°

2°

-12°

-10°

-7°

6°

15°

-2°

-10°

1. What formulas are appropriate for each cell and why>

2. How does the bar chart demonstrate the change in the temperatures from 9AM to 9PM?  

	

	Materials
	 FORMCHECKBOX 
 Worksheets: 

1_SuperBrains.doc

2_Elastigirl-does-Accounting.doc

3_Violet’s-Science-Test.doc
 FORMCHECKBOX 
 Spreadsheet template:  

1_SuperBrains.xls
2_Elastigirl-does-Accounting.xls

3_Violet’s-Science-Test.xls
 FORMCHECKBOX 
 Sample solution:  Unhide solution worksheets in the above spreadsheet files.

	

	Extensions

&

Connections
	1_SuperBrains.doc
· Extend the problem to use rational numbers in the exercise, as opposed to using integers only.

2_Elastigirl-does-Accounting.doc
· Extend the problem to include more transactions

3_Violet’s-Science-Test.doc
· Extend the problem to ask students to convert all the temperatures into the Fahrenheit scale, recreating the table.  The conversion formula is:  Tf = (9/5)*Tc+32, where Tc = temperature in degrees Celsius, Tf = temperature in degrees Fahrenheit

	Source
	· Lappan, G., Fey, J. T., Fitzgerald, W. M., Friel, S. N., & Phillips, E. D. (2002). Connected mathematics: teacher’s guide. Prentice Hall.

· Niess, M., Professor of Mathematics Education, Oregon State University; Sadri, P., Graduate Research Assistant in Mathematics Education, Oregon State University
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