
Percentiles quartiles and box and whisker plots 

 

A percentile measures the percent of data that is at or below a specific piece of data (assuming the data is ordered least 
to greatest).   

For example, consider the following test scores from a recent algebra quiz 

28,30,35,37,42,48,56,64,64,67,70,74,79,81,82,82,82,88,89,91,93,93,96,99,100   if a person scored an   eighty-one on the 
quiz, they would be in the 56th %ile   because there are 14 out of the 25 scores that are at or below the eighty-one, or in 
other words If you scored an 81 you did as good or better than 56% of the people that took the same test. 

What percentile would you be in if you scored a 93? 

 

 

A SPECIAL KINDS OF PERCENTILE,    QUARTILE 

A quartile is a way of breaking up data into four equal quarters OR in other words determining the 25th%ile, 50th%ile and 
75%ile.  This is most easily done in the calculator….here is how 

First put the data into a list by pressing STAT  EDIT and then type in data 
 

Determine the values for Q1 (quartile 1) and Q3 (quartile 3) for the algebra quiz scores above. 

 

 

To sketch a box and whisker plot by hand, this is what you do 

1) Put the data into a list 
2) Determine the values for quartile 1 (25th percentile) quartile 2 (50th percentile, or median) and quartile 3 (75th 

percentile) 
3) Now draw a number line that communicates the smallest and largest data values and slightly above that number 

line place a dot at the min and max data values and three vertical line segments at the three quartile values you just 
computed. 

4) Now draw a rectangle using the Q1 and Q3 line segments as sides  
5) Finally connect the min and max values to that rectangle with a horizontal line and inside that rectangle draw a 

vertical line at the median. 

 

 

 

 



Let’s collect some PUSH-UP/Jumping Jacks data for our class… 

“Team up with one other person and then you will be taking turns counting each-other’s number of push-ups and JJ that 
student is willing to complete in 70 seconds (each push-up will award you 2 points, each JJ will be 1 point). Then switch 
and the other person counts…. When you are all done, convert those counts to a score based on the 2point/1point 
rubric.      

HERE IS THE DATA: 

          
          
          

Now sketch a box and whisker plot for the data you have collected 

 

 

 

 

OUTLIERS: there are 2-types of outliers.  A high-end outlier and a low-end outlier. 

Pieces of data are considered low-end outliers IF they are lower than the following low-end fence calculation: 

Q1 – 1.5(IQR) 

Pieces of data that are larger than the high-end fence of Q3 + 1.5(IQR) would be considered high-end outliers. 

*IQR = inter-quartile range = Q3 – Q1 

Show the work that leads to a conclusion to the following question:  “Are there any outliers in the push-up data we 
collected in class?” 

 

 

 

 

 

*HW* USING THE PUSH-UP/JJ data we collected in class (check my web-site if you don’t have it…) DO the following 

 1) Determine if you are an outlier (show the work) 

 2) Determine what percentile you would be AND write a sentence that describes what that percentile means 

3)  Construct TWO different displays of that data (either a dot-plot, a histogram, a box-and-whisker plot, or a 
stem and leaf plot) 


