
Week 8:

Measurement

Life Philosophy
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Learning Objectives

Understand . . .

• The two premises on which sampling theory is based.

• The accuracy and precision for measuring sample validity.

• The five questions that must be answered to develop a sampling 

plan. 

• The two categories of sampling techniques and the variety of 

sampling techniques within each category.

• The various sampling techniques and when each is used.
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Learning Objectives

Understand . . .

• The distinction between measuring objects, properties, and 

indicants of properties. 

• The similarities and differences between the four scale types used 

in measurement and when each is used.

• The four major sources of measurement error. 

• The criteria for evaluating good measurement.
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Why Measurement Is Important

“If you can’t measure it, you can’t manage it.”

Bob Donath, 

Consultant
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Measurement

• To measure is to discover the:

▪ extent

▪ dimensions

▪ quantity

▪ capacity

• In comparison with standard.
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• In measuring, one devises some mapping rule and then translates the observation of 

property indicants using this rule. Mapping rules have four characteristics:

1. Classification means that numbers are used to group or sort responses. 

2. Order means that the numbers are ordered. One number is greater than, less than, or 

equal to another number.

3. Distance means that differences between numbers can be measured. 

4. Origin means that the number series has a unique origin indicated by the number zero.

• Combinations of these characteristics provide four widely used classifications of 

measurement scales: nominal, ordinal, interval, and ratio.

Measurement
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Measurement

Selecting 

measurable phenomena

Developing a set of 

mapping rules

Applying the mapping rule

to each phenomenon
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Characteristics of Measurement
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Bacharach’s (1989)

We want to  
know about this,

… but we can  
only test here.

Software may be  
useful here
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What is Measured?

• Object – things that is experienced and also those that are not very 

concrete

• Properties – Characteristics of the object

▪ One lends itself to objective and precise measurement; (tangible)

▪ The other is more nebulous and does not lend itself to accurate 

measurement because of its abstract and subjective nature. (intangible)
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Levels of Measurement 

Ordinal

interval

Ratio

Nominal
Classification
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Nominal Scales

• Nominal scales collect information on a variable that can be grouped 

into categories that are mutually exclusive and collectively 

exhaustive. 

• The counting of members in each group is the only possible 

arithmetic operation when a nominal scale is employed. 

• Nominal scales are the least powerful of the four data types. They 

suggest no order or distance relationship and have no arithmetic origin. 

• The researcher is restricted to use of the mode as a measure of 

central tendency. 

• There is no generally used measure of dispersion for nominal 

scales. 
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Levels of Measurement 

Ordinal

interval

Ratio

Nominal
Classification

Order

Classification
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Ordinal Scales

• Ordinal data require conformity to a logical postulate, which 

states: 

▪ If a is greater than b, and 

▪ b is greater than c, then 

▪ a is greater than c. 

• Rankings are examples of ordinal scales. Attitude and preference 

scales are also ordinal. 

• The appropriate measure of central tendency is the median. The 

median is the midpoint of a distribution. A percentile or quartile 

reveals the dispersion. 

• Nonparametric tests should be used with nominal and ordinal data. 
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Levels of Measurement 

Ordinal

interval

Ratio

Nominal
Classification

Order

Classification

Order

Classification Distance
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Interval Scales

• Researchers treat many attitude scales as interval. 

• When a scale is interval and the data are relatively 

symmetric with one mode, one can use the 

arithmetic mean as the measure of central 

tendency. The standard deviation is the measure of 

dispersion. 

• The product-moment correlation, t-tests, F-tests, 

and other parametric tests are the statistical 

procedures of choice for interval data. 
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Levels of Measurement 

Ordinal

interval

Ratio

Nominal
Classification

Order

Classification

Order

Classification Distance

Natural Origin

Order

Classification Distance
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Ratio Scales

• Ratio data represent the actual amounts of a variable. 

• In business research, there are many examples such as 

monetary values, population counts, distances, return rates, 

and amounts of time. 

• All statistical techniques mentioned up to this point are usable 

with ratio scales. Geometric and harmonic means are 

measures of central tendency and coefficients of variation 

may also be calculated. 

• Higher levels of measurement generally yield more information 

and are appropriate for more powerful statistical procedures. 
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Moving from Investigative to Measurement 

Questions
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Sources of Error in Measurement

Respondent

InstrumentMeasurer

Situation 

Educational or cultural 

background
On-site, mall-intercept

Ambiguous, confusing,

use of jargon

Incorrect coding, faulty 

stats calculation 
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Evaluating Measurement Tools

Validity

Practicality

Are we measuring what we are 

supposed to measure?

Is the measurement consistent?

Is the measurement practical to be 

used?

Reliability

Criteria



Reliability and Validity on Target

Old  Rifle       New  Rifle New Rifle Sun glare

Low Reliability High Reliability High Reliability 

Low Validity             Validity  ?                          Low Validity

(Target A) (Target B) (Target C)
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The Goal Of Measurement Validity
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Evaluating Measurement Tools

Validity

Practicality

Are we measuring what we are 

supposed to measure?

Is the measurement consistent?

Is the measurement practical to be 

used?

Reliability

Criteria
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Validity Determinants
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Content Validity

Type What is Measured Method

Content Does the measure adequately 

measure the concept?

Judgment

Literature Review

Face Do “experts” validate the 

instrument measures what its 

name suggest?

Panel Evaluation
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Content Validity – Smith et al. (1969)
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Job 

Satisfaction

Supervision

Promotional 

Opportunities

Co-workers

Work Itself

Pay



Increasing Content Validity

Content
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Group 

Interviews

Expert 

Interviews

Etc.

Question 

Database

Literature 

Search



Construct Validity

Type What is Measured Method

Construct Does the instrument tap the concept as 

theorized?

Factor analysis

Convergent Do 2 instruments measuring the same 

concept correlate highly?

Correlation/

Factor Loadings

Discriminant Does the measure have a low 

correlation with a variable that is 

supposed to be unrelated to this 

variable?

Correlation/

Factor Loadings
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Increasing Construct Validity
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New measure of trust

Known measure of trust

Empathy

Credibility



Criterion-related Validity

Type What is Measured Method

Criterion related Does the measure differentiate in 

a manner that helps to predict 

criterion variable?

Concurrent Does the measure differentiate in a 

manner that helps to predict a 

criterion variable currently?

Regression

Predictive Does the measure differentiate 

individuals in a manner as to help 

predict a future criterion?

Regression
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Judging Criterion Validity

Criterion
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Relevance

Freedom from Bias

Reliability

Availability



Reliability Estimates
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Consistency



Stability Measure

Type What is Measured Method

Stability The ability to maintain stability over 

time despite uncontrollable testing 

conditions and respondent’s state of 

mind

Test-retest Repetition of identical measure over 

2 point of time

Correlation
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Equivalence Measure

Type What is Measured Method

Equivalence The extent to which an 

alternative form of 

measurement yields exactly the 

same or similar results.

Parallel-form Items and scale is the same 

only change in sequence

Correlation

Inter rater The agreement of 2 or more 

raters

Concordance test (Value 

ranges 0 – 1)
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Internal Consistency

Type What is Measured Method

Internal Consistency The extent to which the items 

in the measure tap the same 

construct - homogeneity

Inter-item 

consistency

Tests the consistency of the 

respondent’s responses of the 

same concept

Cronbach alpha

Split half Splits the instrument to 2 

halves

Split half 

Correlation
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Practicality

Economy InterpretabilityConvenience
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Interpretability

• Information needed for good interpretability:

▪ Function of the test

▪ Detailed instruction for administration

▪ Scoring keys and instruction

▪ Norms for appropriate reference groups

▪ Evidence about reliability

▪ Evidence about inter-correlations of sub-scores

▪ Evidence about the relationship of the test to other measures

▪ Guides for test use
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• Measurement

• Types of Data

• Sources of error in measurement

• Characteristics of a good measurement

• Validity

• Reliability

• Practicality

What is important in this chapter?
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