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3.4 Percentiles and Box and Whiskers

Objective: Students will be able to interpret the meaning of 
percentile scores, compute a five-number summary, make a box 
and whiskers and interpret the results.

On your goal sheet: understand boxandwhiskers.

Khan Academy #    , #      do tomorrow.

To find the 5 number summary for a data set and make a box and 
whisker.

Start by putting the data in ascending order. (small to big)
1. Find the smallest number. 
2. Find the median (middle number) Also called Quartile 2
3. Find the middle number of the data to the left of the median. Do 
not include the median. This is called Quartile 1
4. Find the middle number of the data to the right of the median. Do 
not include the median. This is called Quartile 3
5. Find the largest number. 

Example: 3 85 5 6 987 102

Check your answers:
min : 2
Q1 : 5
Q2 (median): 6.5
Q3 : 8
max : 10

Interquartile Range: IQR = Q3 - Q1
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Find the 5-number summary for the scores of this algebra class, and 
create a box and whiskers.

25  78  98 74 77  50  88  92  67 78
45  90  74  98  65  83 56  91  88 76
68  57  83  80  77  83  85  100 65  77

25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

Minx = 25

IQR = 88 - 67 = 21
MaxX = 100
Q3 = 88
Med = 77.5
Q1 = 67

The grades for every student in my algebra class are listed below. 
Find the mean and standard deviation.

70
80

60

Results of the first statistics test

2nd hour 4th hour 5th hour

7070 80
80

6060
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70 8060

2nd hour
4th hour

70
8060

5th hour

70 8060

Results of the first statistics test

Every person that walked into the conference was asked how many miles they 
drove to get there. Their milage is listed below. Find the population mean, 
population standard deviation, population variance and coefficient of variation 
for the data. Use the correct symbols. 
Round to two decimal places!

mean = symbol = #
standard deviation = symbol = #
variance = symbol = #
Coefficient of variance = 

Answers: 
mean = μ = 14.17
standard deviation = σx = 4.10
variance = σx2 = 16.81
coefficient of variation = 28.93%

pull

Quick quiz:

10 15 20 25

5

2

8

2

a random sample of 17 people were surveyed about 
how far they commute to work. The results are in 
the histogram to the right. Find the sample mean 
and sample standard deviation of the grouped data.
Round to 2 decimal places,

#1 pull

10    13     14     13      15    24     10     21    12     15     12     11

#2
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Students will be able to interpret the meaning of percentile scores, 
compute a five-number summary, make a box and whiskers and 
interpret the results.

Outliers:
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The mathematical formula used by most statisticians 
to determine outliers is:

Q1 - 1.5(IQR)         ----        Q3 + 1.5(IQR)
numbers below and  numbers above

Should be looked at more carefully

Go back to the box and whiskers of the grades.

Median - the middle number when the data is in order. 

50% of the data falls at or below the median value

50% of the data falls at or above the median value

 Median is an example of a percentile. It is the 50th percentile.

Objective: find and interpret percentiles.
khan Academy #     #     due tomorrow

Quartile I → 25th percentile
25% of the group is at or below this value.
75% of the group is at or above this value

Quartile III    75th percentile

75% of the group are at or below this value.

of the group are25% at or above this value
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The Pth percentile is a value such that P% of the data falls at or 
below it and (100-P)% of the data fall at or above it.

If you are in the 75th percentile for height (based on others your 
age). That means that 75% of people your age are shorter than you 
and (100-75) or 25% of the people your age are taller than you. 
Example:
 a) If your score was at the 83rd percentile, what percentage of scores were at 
or below yours?
     Answer:  The percentile means that 83% of the scores were at or below yours.
b) If your score was at the 67th percentile, what percentage of the scores were 
at or above yours?
    Answer:  100 - 67 = 33% of the scores were at or above yours.
c) If the scores ranged from 1 - 100 and your raw score is 95, does this 
necessarily mean that your score is at the 95th percentile?
   Answer: 
No, the percentile gives an indication of relative position of the scores. The 
determination of your percentile has to do with the number of scores at or below 
yours. If everyone did very well and only 80% of the scores fell at or below 
yours, your raw score of 95 would be at the 80th percentile.
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Given the score, find the percentile:

total number of data

  78  98 74 77 50 88 92 67 78  25
  45  90 74 98 65 83 56 91 88 76   
  68  57 83 80 77 83 85 100 65 77

Example if you did 88 push ups, what percentile are you in? n= 30

position in the list (when list is in ascending order)
n

percentile = 100

Number of push ups by each member of the gymnastics team

              78 98 74 77 50 88 92 67 78  25
45 90 74 98 65 83 56 91 88 76
68 57 83 80 77 83 85 100 65 77

If Daphne is in the 73rd percentile, then how many push ups did she 
do?

Percentile ÷ 100 * total number = where to go in the list to find your score.
     (.73)(30) = 21.9th number in the list go to the 22nd 
                        number in the list.
          85 push ups 

Practice:  If your number was in the 60th percentile, how many push 
ups did you do?

       (.6)(30) = 18th score on the list = 80 push ups.

(Percentile 100) n = the place to look in the list for the answer.

 ***The list must be in ascending order.

Steps: given the percentile, find the score:

Number of push ups by each member of the gymnastics team
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Determine what percentile your score was on the test.

 78 98 74 77 50 88 92 67 78  25
45 90 74 98 65 83 56 91 88 76
68 57 83 80 77 83 85 100 65 77

If I scored 67% figure out what percentile I am in.

                    where is 67 in the list (when in ascending order)
                                 total number of test takers
Percentile =

Put data into L1, SortA L1, go to the list and find 67 - look at the 
bottom to see what number the 67 is in the list. 

percentile =   8/30   = .26666 = 27th percetile.

Example if your score was 78, what percentile are you?

88s is the 23 rd and the 24th#
    23.5 / 30  = .78333 = 78th percentileAnswer:

78 is the 16th and 17th number:    
16.5 /30 = .55  = 55th percentile

Answer:

The following are the scores from the chapter 1 test.

position in the list (when list is in ascending order)
n

percentile =

*** this is the same list as before no need to re-type
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