
Chapter 3  Variability 79

PART I: CONCEPTUAL UNDERSTANDING OF VARIABILITY

A developmental psychologist studying how the neonatal environment of infants affects their develop-
ment is planning a huge national study. He needs to develop a reliable way to collect the physical 
measurements of newborn infants. He knows that the physical development of infants is carefully 
tracked during the child’s first year of life. At every doctor’s visit, the child’s height, weight, and head 
circumference are measured, typically by nurses. Consequently, he approaches nurses because he 
hopes that he can use the data they will collect from their future patients in his study. However, before 
he does, he wants to know how accurate their measurement procedures actually are. After getting the 
nurses’ agreement to participate, he brings a very realistic doll of a 1-year-old infant to the nurses and 
had each nurse measure the circumference of the infant’s head in centimeters. The 18 nurses’ 
measurements are graphed below.
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  1.	 Given that all nurses were measuring the head of the same doll, all of the head circumference 
measurements should be the same. In other words, there should be no variability in the 
measurements. However, the above graph clearly illustrates that there was variability in the 
measurements. Why was there variability in the measurements of the doll’s head circumference? 
(Select all that apply.)

a.	 Some nurses held the tape measure tighter around the infants head while others held it 
looser.

b.	 Each nurse put the tape measure in a slightly different place on the doll’s head

c.	 Some nurses may have misread the tape measure.

d.	 The doll’s head changed size between measurements.

  2.	 In the above question, all of the variability in scores was created by measurement error because 
everyone was measuring the same thing and, therefore, should have obtained the same score. 
Unfortunately, measurement error is always present. No matter what you are measuring, you 
will never be able to measure it perfectly every time. You can, however, reduce the amount of 
measurement error. In the context of measuring an infant’s head circumference, how could the 
developmental psychologist and/or nurses reduce the variability in scores created by 
measurement error (i.e., what could they do to increase the accuracy/reliability of each 
measurement?). Select all that apply.


