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Y4 Measurement

S

 The process of assigning numbers to objects in such a way
that specific properties of the objects are faithfully represented
by specific properties of the numbers.

» Psychological tests do not attempt to measure the total
person, but only a specific set of attributes.
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Measurement (cont.)

*Measurement is used to capture some “construct”
- For example, If research Is needed on the construct
of “depression”, it 1s likely that some systematic
measurement tool will be needed to assess depression
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-’ Measurement

 Measurement--defined as application of rules to
assign numbers to objects (or attributes).

e Measurement rules--the procedures used to

transform the qualities of attributes into numbers
(e.g., type of scale used).
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<> Why bother assigning numbers?
e guantifying something that is expected to vary.

* individual differences -- premise that people will vary

(get different scores) on the attribute
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 The cornerstone of psychological measurement - that there are real,
relatively stable differences between people.

 This means that people differ in measurable ways in their behavior and
that the differences persist over a sufficiently long time.

*Researchers are interested in assigning individuals numbers that will
reflect their differences.

D

 Psychological tests are designed to measure specific attributes, not the
whole person.

*These differences may be large or small.
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@ 4 Scales of measurement

S

 Three important properties:

 Magnitude--property of “moreness”. Higher score
refers to more of something.

* Equal intervals--is the difference between any two
adjacent numbers referring to the same amount of
difference on the attribute?

e Absolute zero--does the scale have a zero point that
refers to having none of that attribute?
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/ Types of Measurement Scales

1. Nominal
2. Ordinal

3. Interval

4. Ratlo
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= Types of Measurement Scales

Nominal Scales - there must be distinct classes but these classes
have no quantitative properties. Therefore, no comparison can be madg
In terms of one category being higher than the other.

For example - there are two classes for the variable gender -- males aljpd
females. There are no quantitative properties for this variable or these
classes and, therefore, gender is a nominal variable.

Other Examples:
country of origin
biological sex (male or female)

aI or non-animal
married vs. single




@ Strathmore Business School
4 Nominal Scale

S

* Sometimes numbers are used to designate
category membership

* Example:
Country of Origin
1 = United States 3 = Canada
2 = Mexico 4 = Other

* However, in this case, it is important to keep in
mind that the numbers do not have intrinsic
aning
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= Types of Measurement Scales

Ordinal Scales - there are distinct classes but these classes
have a natural ordering or ranking. The differences can be
ordered on the basis of magnitude.

For example - final position of athletes in a marathon race is
an ordinal variable. The athletes finish first, second, third,
fourth, and so on. The difference between first and second i$
not necessarily equivalent to the difference between second
and third, or between third and fourth.
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shs) e Ordinal Scales

* Does not assume that the intervals between numbers are equal

Example:
finishing place in a race (first place, second place)

1st place 2nd place 3rd place 4th place

l || l

1 hour 2 hours 3 hours 4 hours 5 hours 6 hours 7 hours 8 hours
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“” Types of Measurement Scales (cont.)

Interval Scales - it is possible to compare differences in magnitude, b
Importantly the zero point does not have a natural meaning. It captures
the properties of nominal and ordinal scales -- used by most
psychological tests.

Designates an equal-interval ordering - The distance between, for
example, a 1 and a 2 is the same as the distance betweena 4 and a5

Example - Celsius temperature is an interval variable. It is meaningful to
say that 25 degrees Celsius is 3 degrees hotter than 22 degrees Celsius
and that 17 degrees Celsius is the same amount hotter (3 degrees) than|14
degrees Celsius. Notice, however, that O degrees Celsius does not have a
natural meaning. That is, O degrees Celsius does not mean the absence
of heat!
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iypes of Measurement Scales (cont.)

Ratio Scales - captures the properties of the other types of scales, but
also contains a true zero, which represents the absence of the quality

being measured.

For example - heart beats per minute has a very natural zero point. Zefo
means no heart beats. Weight (in grams) is also a ratio variable. Agailﬁm,
the zero value is meaningful, zero grams means the absence of weight.

Example:
the number of intimate relationships a person has had

0 quite literally means none
a person who has had 4 relationships has had twice as many as

someone who has had 2
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iypes of Measurement Scales (cont.)

 Each of these scales have different properties (1.¢., difference,
magnitude, equal intervals, or a true zero point) and allows for
different interpretations.

» The scales are listed in hierarchical order. Nominal scales have
the fewest measurement properties and ratio having the most

properties including the properties of all the scales beneath it on *he
hierarchy.

» The goal 1s to be able to 1dentify the type of measurement scale,
and to understand proper use and interpretation of the scale.
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 Nominal scales--qualitative, not quantitative
distinction (no absolute zero, not equal intervals, not
magnitude)

* Ordinal scales--ranking individuals (magnitude, but
not equal intervals or absolute zero)

* Interval scales--scales that have magnitude and equal
intervals but not absolute zero

e Ratio scales--have magnitude, equal intervals, and
absolute zero (so can compute ratios)
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) Test Your Knowledge:

A professor Is interested in the relationship between the number
of times students are absent from class and the letter grade that
students receive on the final exam. He records the number of
absences for each student, as well as the letter grade
(A,B,C,D,F) each student earns on the final exam. In this
example, what Is the measurement scale for number of
absences?

a) Nominal b) Ordinal c) Interval d) Ratio
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S—

In the previous example, what is the measurement scale of
letter grade on the final exam?

a) Nominal  b) Ordinal c) Interval d) Ratio
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A researcher is interested in studying the effect of room
temperature in degrees Fahrenheit on productivity of automobile
assembly workers. She controls the temperature of the three
manufacturing facilities, such that employees in one facility work
In a room temperature of 60 degrees, employees in another
facility work in a room temperature of 65 degrees, and the last
group works in a room temperature of 70 degrees. The
productivity of each group Is indicated by the number of
automobiles produced each day. In this example, what is the
measurement scale of room temperature?

a) Nominal  b) Ordinal c) Interval d)Ratio
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—

In the previous example, what is the measurement scale of
productivity?

a) Nominal  b) Ordinal c) Interval d) Ratio
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Select the highest appropriate level of measurement:

Bicycle models:

1= Road

2 = Touring
3 = Mountain
4 = Hybrid

5 = Comfort
6 = Cruiser

a) Nominal b) Ordinal c) Interval d) Ratio
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Select the highest appropriate level of measurement:
Educational Level:

1 = Some High school

2 =High school Diploma
3 = Undergraduate Degree
4 = Masters Degree

5 = Doctorate Degree

a) Nominal  b) Ordinal c) Interval d) Ratio
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S—

Select the highest appropriate level of measurement:

Number of questions asked during a class lecture

a) Nominal  b) Ordinal c) Interval d) Ratio
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Select the highest level of measurement:
Categories on a Likert-type scale measuring attitudes:

1 = Strongly Disagree

2 = Disagree
3 = Neutral
4 = Agree

5 = Strongly Agree

a) Nominal b) Ordinal c) Interval d) Ratio

Question: ldentify the types of measurement scales used in the

sample questionnaire for an internet auction site ebay below
@
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Harris Interactive:
U.S.Based Survey
Reputation Score of
Top Ten
Corporations

Copyright © Houghton Mifflin Company. All
rights reserved.

TABLE 9.1
Different Types of Rating Scales

1.

Indicate your overall opinion about eBay by placing a W mark at an appropriate position on

the line below.

Very Very

bad good
| 1

. Indicate your overall opinion about eBay by placing a + mark in the category that best sum-

marizes your feelings.

Very Very
bad good
a - | Q - 4 Qa -] '} a
1 2 3 4 5 6 7 8 9 10
. Indicate your overall opinion about eBay by checking one of the following categories.
Very Neither bad Very
bad Bad nor good Good good
a | Qa a a
1 2 3 = 5
. Which of the following best describes your overall opinion of eBay?
Terrible Poor Fair Good Very good Excellent
| = | - =} -} |
. What is your overall rating of eBay compared with other auction sites?
Much About Much
WOTSE Worse the same Better better
=] | - | - a

. Rank the following by placing a 1 beside the auction site that you think is best owverall,a 2

beside the auction site that you think is second best. and so on.

Yahoo! Auctions

Armazon.com Auctions

Bidz.com

aeBay

uBid
In each of the following pairs, which auction site do you think is better? (Please check one
online auction site within each pair.)

Amazon.com Auctions or aBaw
eBay or Yahoo! Auctions
Bidz.com or eBay
eBay or uBid

. Allocate a total of 100 points among the following online auction sites, depending on how

favorably you feel toward each; the more highly you think of each auction site, the more
points you should allocate to it. (Please check that the allocated points add up to 100.)

Yahoo! Auctions points
Armazon.com Auctions points
Bidz.com points
aBay points
uBid points




