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 19 Transformations of Data

Key Concept
A transformation of a data set is a function that changes 
the values in the set. For example, each value in a set 
of prices might be multiplied by the constant 1.02 in 
order to find the prices after a 2% increase due to 
inflation. In this lesson, students explore additive and 
multiplicative transformations and examine the effect of 
such transformations on measures of central tendency 
and measures of dispersion.

Activity
• Materials calculator
• Goal Students calculate measures of central 

tendency and measures of dispersion for a data set. 
They transform the data set by adding a constant to 
each value and then they recalculate the measures. 
Students also transform the data set by multiplying 
each value by a constant and then they recalculate 
the measures again.

• Teaching Strategy Have students enter the given 
data into their calculators as list L1. Students can then 
store L1 + 6 as list L2 and L1 * 3 as list L3. Then 
have students press STAT, choose CALC, and select 
1-Var Stats to find the various measures for each 
data set.

• Key Discovery When a constant is added to 
every value in a data set, the measures of central 
tendency all increase by the constant; the measures of 
dispersion are unchanged. When every value in a data 
set is multiplied by a positive constant, the measures 
of central tendency and dispersion are all multiplied 
by the constant.

Differentiated Instruction
Activity Have visual learners make a line plot of the 
original data values using a number line that runs from 
–30 to 30. Directly below this line plot, students should 
draw two more line plots of the transformed data sets 
from Steps 2 and 3. Students will see that adding the 
constant 6 to each value shifts the entire data set to 
the right, but does not change the spacing between 
the values. This shows why the measures of dispersion 
are unchanged. On the other hand, when each value 
is multiplied by the constant 3, the entire data set is 
stretched out. This shows why the measures of dispersion 
change in this case.

Key Question: Example 1
Is it possible to use the given information to determine 
how long any of the individual justices had served as of 
1999? as of 2002? Explain.
Yes; since there is an odd number of justices, the 
median is a value in the data set. Therefore, one 
of the justices had served for 11 years in 1999 and 
for 14 years in 2002.

Key Question: Example 2
How could you find the mean and standard deviation of 
the winning distances in yards?
Divide the mean and standard deviation of the 
data by 3.

Closing the Lesson
Have students answer the following question: How do 
transformations of a data set affect measures of central 
tendency and measures of dispersion?
When a constant is added to every value in a data 
set, the measures of central tendency all increase 
by the constant; the measures of dispersion are 
unchanged. When every value in a data set is 
multiplied by a positive constant, the measures of 
central tendency and dispersion are all multiplied 
by the constant.

Avoiding Common Errors
Exercise 18 Because the scale was set at 2 pounds 
rather than at 0 when nothing was being weighed, 
students might add 2 pounds to the mean of the 
weights. Emphasize that to get a correct weight on the 
scale, 2 pounds must be subtracted. Therefore 2 pounds 
must be subtracted from the mean.

Homework Help
Example 1: Exs. 1, 2, 
8–10, 12–14, 16
Example 2: Exs. 3, 4, 
11, 15, 17
Enrichment: Exs. 5–7, 
18–28

Homework Check
To quickly check student 
understanding of key 
concepts, go over the 
following exercises: 
1, 3, 8, 9, 11.
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Activity Answers
 1. 0.25; 2; 2; 18; 9.5; 5.56
 2. 6.25; 8; 8; 18; 9.5; 5.56; the mean, median, and 

mode increase by 6. The other measures remain 
the same.

 3. 0.75; 6; 6; 54; 28.5; 16.69; all measures are 
multiplied by 3.

Check Answers
 1. 31.59; 29.50; 25; 25; 18; 8.81

 2. 
6020 30 40

3027.50 34.50 48 52.50

22.50 25 29.50 43 47.50

50

Original

Sale

 3. 8.65 yd; 0.67 yd
 4. 8.57 yd; 2.8 yd

Exercise Answers
 1. The mean and median increase by 100. The other 

measures remain the same.  
 2. The mean and median decrease by 15. The other 

measures remain the same. 
 3. All measures are multiplied by 5.
 4. All measures are multiplied by   1 __ 

2
  .

 5. 
600 10 20 30 40

2515 31 38 55

5 15 21 28 45

50

Original

Sale

 6. 
600 10 20 30 40

2515 31 38 55

7.50 12.50 15.50 19 27.50

50

Original

Sale

 7. 
600 10 20 30 40

2515 31 38 55

13.50 22.50 27.90 34.20 49.50

50

Original

Sale

 8. 10.07; 7.90; 19.00; 3.25; 5.39
 9. 12.57; 10.40; 19.00; 3.25; 5.39

 10. 
3050 10 15 20

6.886 7.90 10.13 25

8.50 9.38 10.40 12.63 27.50

25

Current

Raise

 11. 10.57; 8.30; 19.95; 3.41; 5.66
 12. $1000; $1000
 13. no
 14. no
 15. Yes; yes;  multiplying all of the data by 1.04 will 

multiply both measures by 1.04.
 16. The measures of central tendency increase by 10. 

The measures of dispersion remain the same.
 17. All measures are multiplied by   1 __ 

16
  .

 18. 58.3 lb; 1.1 lb
 19. Each data value in data set 1 is 93 more than the 

corresponding data value in data set 2.
 20. 0; 93
 21. Data set 1: 95, 14; data set 2: 2, 14; the medians 

differ by 93; the ranges are the same.
 22. Data set 1: 5.22; data set 2: 5.22; data set 2
 23. 74.98; 74.5; 6.45; 5.59
 24. 23.61, 27.72, 22.5, 19.67, 24, 25.39, 23, 22.5, 

25.61, 23.22, 26.56, 29.44, 17.22
 25. 23.88; 23.61; 3.59; 3.10
 26. The number 32 is subtracted from the mean or 

median and the resulting difference is  multiplied 
  by   5 __ 

9
  . The interquartile range and  standard  

  deviation are multiplied by   5 __ 
9
  .

 27. The number 8 is added to the mean and the 
resulting sum is tripled. The standard deviation is 
multiplied by 3.

 28. The mean is tripled and then 8 is added to it. The 
standard deviation is multiplied by 3.

ANSWERS
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