
Heads or Tails? 
Directions: Make a spread-sheet and graph that shows what happens to the probability 
of getting a heads on a coin toss as the number of events in the experiment increase. 

 

Part A – Coin Tossing: The AVERAGE function 

You’re going to flip a coin ten times and record the result in Excel. You will model the result of a coin flip using “0” for tails and “1” 
for heads. 

If you record a great many coin flips as a 0 or 1 value, what does the value average out to? You can use the AVERAGE function to find 
out: 

1. Start Excel 

2. Save your workbook as “Coin Flips” 

3. Click on cell A1 and enter: 
    Coin Toss 

4. Click on cell A2 

5. Flip a coin, a real coin like a penny. 

6. If it’s heads, enter: 
    1 
If it’s tails, enter: 
    0 

7. Click on the next cell down 

8. Repeat steps 5-6 nine times, leaving you with ten total coin 
flips. 
 
Your worksheet should look something like the one to the 
right. 

 

The first ten coin tosses 

9. The average function can tell us the probability of getting 
heads when we toss a coin.  We will use this to figure out our 
experimental probability for each number of tosses. 

10. Enter “Average Coin” in cell B1 

11. Click on cell B2 and enter: 
    =average(a$2:a2) 

12. Drag B2’s fill handle down to cell B11. This is the same as 
using copy and paste to duplicate the formula.  

 

 



 

13. Boldface cells A1 and B1 
 
Your worksheet should look something like the one to the 
right. It shows the results of ten coin tosses and the average 
after each toss. 

14. How does the Average Coin formula in column B work? 
Why is there just one “$”? 
 
Click on cell B5. The formula =AVERAGE(A$2:A5) 
calculates the average of cells A2 through A5. 
 
Click on cell B6. The formula =AVERAGE(A$2:A6) 
calculates the average of cells A2 through A6. 

The “Average Coin” column is the average of all previous 
tosses 

 

Cell B5 contains the average of cells A2 through A5 

Excel created these formulas when you entered a formula in cell B2 and dragged it down in step 10. 
 
The first cell reference is always A$2 because we want the AVERAGE calculation to start at the top of column A. The $ tells Excel not 
to change the “2” in the cell reference when you copy and paste the formula. This is an absolute cell reference. 
 
The second cell reference is A5 in cell B5, A6 in cell B6, A7 in cell B7, and so on. There is no $ so Excel adjusts the row number 
when you cut and paste. This is a relative cell reference. 

When you copy and paste the entire formula, each copy computes the average of all the coin flips starting from the first flip (cell A2) 
to the coin flip in the row that you paste to. After ten coin flips, the average in the example above is 0.66666667. 
 

Part B – The randbetween function 

So, you’ve recorded ten coin tosses. You have a “running average” of the tosses. Now you’ll do at least 990 more coin tosses. Really! 
But the computer is going to do the coin tossing.  

RANDBETWEEN is an Excel function that returns a random number within the range you requested. 

14.  Go to cell A11 

• Click on RANDBETWEEN in the list to bring up the function's dialog box.  
• Click on the "Bottom" line in the dialog box.  
• Type the number 1 (heads) on this line.  
• Click on the "Top" line in the dialog box.  
• Type the number 0 (tails) on this line.  

• Click OK. 
• Drag the fill down to A100 
• Drag and fill column B as well 



15. Now do the same for 1000 tosses, 1500 tosses, and 2000 tosses 

Part C – Charting the moving average 

17. Select column B by clicking on the letter “B” in 
the gray area at the very top of the Excel 
worksheet. 

18. Click the Insert menu and click Chart 

 

Select the entire column 

19. Choose a line chart with no point markers  

 

20. Change the fonts or the formatting. Add a title. Add some art work. Can you make it look like this but even better? 

 

21. Print your final diagram, put your name on it,  and on the back explain what this diagram illustrates 
about experimental probability. 
 

 
  
 


