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Unit 5: One and Two Variable data analysis  

Lesson 5.5: Measures of spread – range, quartiles, percentiles  

Learning Goal: analyze and describe data using statistical measures of spread  

 

Range: a calculation of the ______________ between the highest and lowers value in a data set.  

§ Gives no details as to how the data are spread out 

Percentiles: divide the data into 100 intervals that have equal numbers of values. It is the percent of all the data in a set 
that are ____________________________ a specific data value. 

§ Data must be sorted from lowest to highest  
§ k percent of the data are less than or equal to kth percentile, 𝑃" 
§ and (100 – k ) percent are greater than or equal to 𝑃" 
§ e.g. Grade of Level 3 is 20th percentile which mean 20 percent of students are getting lower or equal level than 

level 3, and 80% of students are getting higher or equal level than 3.  
§ Standardized tests often use percentiles to convert raw scores to scores on a scale from 1 to 100.  

Percentile rank calculates the value in a data set that falls in a given percentile.  

 

, where p is the percentile, n is the size of the population, and R is the whole number rank 
of the data point. If R is not a whole number, round R down.  

 

Percentile calculates the percent data that is less than or equal to a given value.  

 

 , where p is the percentile, n is the size of the population, L is the number of data less than 
the data value, and E is the number of data equal to the data value.  

 

Example 1: The list below shows that marks from least to greatest for 25 students on a recent test out of 40.  

a) Calculate the 80th percentile.  
b) What percentile is a mark of 25?  
c) What percentile is a mark of 40?  
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Practice:  

       

d) What percentile is a mark of 71?  

 

 

 

 

Quartiles: divides a set of ordered data into four groups with equal numbers of values. 

§ The first quartile, Q1 – the median of the lower half of the data (also the 25gh percentile) 
§ The second quartile, Q2 – the median of the entire data set (also the 50th percentile) 
§ The third quartile, Q3 – the median of the upper half of the data (also the 75th percentile) 
§ If the number of data is even, take the midpoint between the two middle values as the median, Q2 
§ If the number of data below the median is even, Q1 is the midpoint between the two middle values in this half of 

the data 
§ Q3 is determined in a similar way 

 

Interquartile range: is the range for the middle half of the data or Q3 – Q1  

§ The larger the interquartile range, the larger the spread of the central half of the data 

Semi-interquartile range: is one half of the interquartile range of #$	–	#'	
(

. 

Both interquartile and semi-interquartile range both indicate how closely the data are clustered around the median.   
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Example 2: a random survey of people at a science-fiction convention asked them how many times they have seen Star 
Wars. The results are shown below. Determine the median, the first and third quartiles, and the interquartile and semi-
quartile ranges. What information do these measures provide?  

3, 4, 2, 8, 10, 5, 1, 15, 5, 16, 6, 3, 4, 9, 12, 3, 30, 2, 10, 7 

 

 

 

 

 

Box-and-whisker-plot: is used to graphically illustrate the measurements represented in the quartiles.  

Shows:  

 

 

 

 

Modified Box-and-whisker-plot: is used when the data contain outliers. Usually, any point that is 1.5 times the box 
length away from the box is classified as an outlier. This method usually gives a clearer illustration of the distribution.  

Shows:  

 

 

 

 

Example 3: Using the Star War Survey data and calculations from example 2, create a suitable box plot.  

 



 
Teacher: Ella 

 pg. 4 

 

 

 



 
Teacher: Ella 

 pg. 5 

 

 

 

 


