Spreadsheets and Calculators

As a future teacher, it is important to learn how appropriately and effectively to use technology to help your students learn.  Many mathematicians use technology extensively to aid them in doing mathematics.  Computer technology has become a superb tool to help mathematicians find patterns, test conjectures, and to make tedious mathematical calculations.  To use technology appropriately, however, requires a great deal of mathematical ability.  You must be able to estimate or do "back of the envelope" calculations to check to see if the calculator or computer answer makes sense.  You must know the right questions to address with technology, and you must be able to verify the patterns that the technological tools appear to show.  

Using technology to allow students to explore concepts is an important pedagogical tool, and that is the goal of the calculator project.  In addition, almost every mini-research project will be dramatically helped by using technology to see what is going on.   By the way, the research shows that calculators appear to improve student learning in all elementary grades but 3rd.  The key, however, is that they need to be used well.

For classroom instruction, there are two technologies you are most likely to encounter, graphing calculators and spreadsheets.   I am an expert in neither, however, by playing around a little with the technologies and making appropriate use of the manuals and the tutorials, you can quickly learn what you need to, to be able to use the technology well.

Calculators:  To store information on your calculator, there are several options.  If you are storing a number, the Store key [Sto>] allows you to place a number into a memory cell in your calculator.  For example, if you press [3] [Sto>] A, you will store the number 3 in the A memory register.  If you next enter [2]*A [Enter], the calculator will output 6, the value of 2A.  The calculator also allows you to store matrices and lists (see your manual).  If you wish to store series of commands, you can store them in a program.  You should see your manual for how to enter into writing a program, but the logic is essentially that you enter the keystrokes you would make, plus some input/output commands.  For the long division program, the commands you will need are:

Input, Output, Store, Label, For, End, and Ipart().  You should look these commands up in your manual and decide how to use them together with the basic calculator commands.  The purpose of this program is so that you can experiment and make conjectures about the period of a decimal for a fraction a/b.  You are welcome and encouraged to see me for help on writing this program, but part of the purpose of this assignment (even at schools where technology is much more integrated into the curriculum) is for students to get a chance to explore the power of their graphing calculator or spreadsheet tools.  This should empower you to be a better mathematics student and teacher. 

Spreadsheets:  Spreadsheets are best learned by following the tutorial for a while.  You may also use a spreadsheet to do this program.  Generally, a spreadsheet is a more powerful tool.  Unfortunately, it is not as portable as a graphing calculator.  Spreadsheets let you use the contents of one place, or cell, in calculations in another cell.  For example, in Excel, you can add the contents of cells A1, A3, and B7 in the cell D1 by simply typing into cell D1  

=A1+A3+B7

Alternatively, you can type = and then click on A1 type + click on A3, type +, and click on B7.  The full power of Excel and other spreadsheets, however, comes in the drag fill option.   For example, suppose you take out a loan of $3000 dollars at 10% annual interest compounded monthly, that you pay off at $100 a month, and you want to know how much you will have paid off after 15 months, the following sequence of steps on a spreadsheet will answer your question.  In cell A1 enter 3000 (the amount of the loan).  In cell B1 enter =A1*(.1/12) (the interest that accrues in the first month.  In cell C1, enter 100 (the amount you pay).  In cell A2 enter =A1+B1-C1 (what you owe after the first monthly payment).  At this point, highlight with the arrow boxes B1 and C1 (click on B1 and drag the cursor to cell C1 before releasing).  Aim the cursor at the lower right hand corner of the highlit box until the cursor turns into a cross, click and drag the cursor down a line.  What you should get out is numbers in cells B2 and C2.  B2 should read 24.375 (or about that), and C2 will likely read 101.  What happened is that the spreadsheet guessed at what you would want in cells B2 and C2  based on what was in B1 and C1.  For B2 it will have entered =A2*0.1/12, which is what you wanted (it denotes the interest accrued at the end of the second month), but in C2 it will have guessed 101, which is not what you want since you will pay 100 again in the second month.  To fix this, click on cell C2 and enter 100.  At this point we are almost done.  You can highlight A1 and A2, click on the lower right hand corner, and drag it down to line 20.  This outcome will be a bunch of numbers in the cells A3-A20.  Next highlight the four cells B1, B2, C1, and C2.  Click on the lower right hand corner and drag down through C20.  Now let up.  This should get the monthly payments and the amount of money owed at the first of each month.  The amount of money owed after the fifteenth payment is then the entry in A16, namely $1,806.95.   Of course, you really want titles on your spreadsheet among other things, so you maybe select your cells differently and put titles in some places.


Like the graphing calculator, spreadsheets have many commands. In excel, most of them can be found by clicking on the tools menu and selecting function.  That said, in the 106 class web-site, there are some mini-tutorials on using Excel prepared by Professor M. Winter that it might be helpful to look at.

