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When we want to use a numerical value to represent a set of data, we usually use
the mean or median, but if we want to further understand the distribution of the
data, it may be insufficient.
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The mean and median of both data sets are 7, but the distribution of the values is
different. In order to further understand the distribution of the data, the data for
each group is arranged from the least to the greatest and divided into four equal

parts. Then, the values of the data at the % , % , and 3 position of the data can be

used to understand the distribution of the data. These values at these positions are
called quartiles.
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The % position of the data is called the first quartile (lower quartile), abbreviated
as Q1.

The % position of the data is called the second quartile, abbreviated as Q2, which
is the median.

The % position of the data is called the third quartile (upper quartile), abbreviated

as Q3.
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Regardless of which method we use to find the median, we need to ensure that the

. . . 1
data points with values less than or equal to the median account for at least 5 of

all the data points, and the data points with values greater than or equal to the

median also account for at least % of all the data points.

Review: How do you find the median of a data set? Order the data from least to
greatest and find the middle number in the data set, or the mean of the two middle
numbers.
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The first quartile (Q1) must meet two conditions in the overall data:

(1) The number of data points less than or equal to Q1 accounts for at least % of

all data points.

(2) The number of data points greater than or equal to Q1 accounts for at least %

of all data points.
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For Q3 to be valid, it must meet two conditions in relation to the overall data:

(1) The number of data points that are less than or equal to Q3 must be at least %

of the total number of data points.
(2) The number of data points that are greater than or equal to Q3 must be at least

% of the total number of data points.
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If there are 12 data points, how do we calculate quartiles?

QL:12x % = 3 (an integer), so we take the average of the 3rd and 4th data points

as Q1.
Since all numbers between the 3rd and 4th data points (including the 3rd and 4th)
can satisfy the position of Q1 within the overall data set, which must have at least

1 of the data points less than or equal to Q1 and at least % of the data points

greater than or equal to Q1, we take the average of the two to represent Q1.
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The same method is used for finding the second and third quartiles.

The second quartile (Q2): 12 x % = 6 (an integer), so the average of the 6th and 7th

data is taken as Q2.

The third quartile (Q3): 12 x % =9 (an integer), so the average of the 9th and 10th

data is taken as Q3.
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When finding the lower and upper quartiles, students would need to find the
mean of the two middle values in each half of the data set.

The lower quartile is the mean of the two middle values of the lower half.
The upper quartile is the mean of the two middle values of the upper half.

Example 1:

Consider the prices for jackets: $120, $300, $540, $550, $690, $400, $850.

Goal: Find the median, the lower quartile, and the upper quartile of the prices.
A. Explain how to find the median, then find the median

Order the prices from the least to the greatest: $120, $300, $400, $540, $550,
$690, $850.

Identify the middle number or find the mean of the two middle numbers.
The median is $540.

B. The lower quartile is the median of the lower half of the data or data to the
left of the median. What is the lower half of the data? What is the lower
quartile?

The lower half of the data is $120, $300, $400.
The low quartile is $300.

C. The upper quartile is the median of the upper half of the data or data to the
right of the median. What is the upper half of the data? What is the upper
quartile?

The upper half of the data is $550, $690, $850.

The upper quartile is $690.



Example 2:

Consider the prices for jackets: $120, $300, $540, $550, $690, $400, $850, $540.

Goal: Find the median, the lower quartile, and the upper quartile of the prices.
A. Explain how to find the median, then find the median

Order the prices from the least to the greatest: $120, $300, $400, $540, $540
$550, $690, $850.

Identify the middle number or find the mean of the two middle numbers.
The median is $540.

B. The lower quartile is the median of the lower half of the data or data to the
left of the median. What is the lower half of the data? What is the lower
quartile?

The lower half of the data is $120, $300, $400, $540. (You can’t ignore this
540.)

The low quartile is $350.

C. The upper quartile is the median of the upper half of the data or data to the
right of the median. What is the upper half of the data? What is the upper
quartile?

The upper half of the data is $540, $550, $690, $850. (You can’t ignore this
540.)

The upper quartile is $620.
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