
26. Reliability and Validity of Scales

When we looked at inter-rater reliability our focus was on differences in
the raters and, to a lesser degree, whether the survey items differenti-
ated between subjects. In this section we change focus to the research
instrument itself. Our goal will be to see how well respondent answers
“hang together."
The goal of a survey is to measure a variable or variables that are rele-
vant to your research objectives. Sometimes these variables are easy to
directly measure–things like income, or blood pressure, or weight loss.
Other times, though, variables are more subtle. This section is about
using a group of survey questions, or items, to classify individuals ac-
cording to psychological or social traits that can’t be directly measured.
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When social scientists do this, they develop a set of questions that peo-
ple in a particular group–say impulsive people or people sharing a par-
ticular socio-economic status–will answer in a similar way. Instead of
measuring the variable directly, then, the measurement is indirect.
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26.1. Example.

The Human Resources Department at Mechanics R Us develops a set of six
questions related to job satisfaction.

The Director is interested in whether employees consistently answer these
questions.
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Solution. In order to answer her questions, the HR Director randomly
selects 20 employees and administers the questionnaire. Since some
of the questions relate to positive views about work and some about
negative views, she scores the answers so that positive views score
higher.
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The scores can then range from a low of zero to a high of eighteen.
With this scoring, she obtains the following results.

392 May 30, 2017



26. Reliability and Validity of Scales 393



Cronbach’s alpha is a measure of the internal consistency of this scale.
It addresses the question of whether or not respondents are giving con-
sistent answers.

In this case, we have an α of 0.705, which tells us that the internal
consistency is acceptable.

Another question of interest to the HR director is whether or not the
questions distinguish between the subjects. After all, if they all reported
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the same job satisfaction, it wouldn’t be a useful scale even it were
internally consistent!
To check whether or not the scale differentiates between the employ-
ees, we could do an ANOVA, transposing the data so that the employee
responses become the columns. If we do this, the resulting p-value is
less than 0.01%, so we can be quite confident that the scale differenti-
ates between employees. See the example spreadsheet for this section,
which uses the data analysis tool to do the ANOVA.
When we us a scale, we say that the items on the instrument measure
a latent variable.
As with any measurement, the broad goals in capturing latent variables
are:
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• Standardization–all steps in data collection
are standardized and consistent;
• Objectivity–data gathering minimizes subjec-
tive biases from the observed and the observer;
• Test normalization–test results from a large
group provides the basis for comparison with in-
dividual results;
• Reliability–multiple tests give the same con-
clusions;
• Validity–the data actually measure the in-
tended variable.
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For example, suppose your variable is "introversion." You can’t just ask
someone if they are introverted, since that requires a subjective opin-
ion on the part of the respondent. Instead, you might ask a series of

questions designed to capture the concept of introversion. In this case,
introversion is be a latent variable which is captured by a pattern of an-
swers to the questions. Thus, in this case the individual questions, or
items on the survey, don’t represent variables at all. Instead, taken to-
gether, they collectively classify the extent to which individuals exhibit
the latent variable. The set of questions used to capture the latent vari-
able are sometimes called a scale since they are used to measure the
degree to which the subject shares the trait with other people.
Early scales for introversion asked questions like the following:
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• Do you suddenly feel shy when you want to talk
to an attractive stranger?
• Generally do you prefer reading to meeting peo-
ple?
• Do you prefer to have few but special friends?
• Do you find it hard to really enjoy yourself at a
lively party?
• Do you like talking to people so much that you
never miss a chance of talking to a stranger?
• Can you easily get some life into a dull party?
• Do you look forward to speaking in public?

You might expect an introvert, for example, to answer "yes" to the first
four questions and "no" to the last three, so you would score the scale
accordingly, giving a score of "1" to a "yes" on the first four questions
and a score of "1" to a "no" on the last three. This set of questions thus
appears to be valid since they all seem to deal with a particular social
anxiety experienced by introverts. If you were testing for "extroversion,"
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you’d just reverse the scoring, of course.
One of the ideas with writing scales for latent variables is to repeatedly
ask similar questions phrased in different ways, some positive and some
negative. Sometimes scales will include other questions as distractors,
or even other questions looking for other variables.
Sometimes the latent variable turns out to consist of several less obvi-
ous sub-variables or dimensions. As an example, Sir Lawrence Olivier
was well-known to be painfully shy, a characteristic shared by many in-
troverts. Yet he clearly had no problem speaking in public–that was his
career! This famous example illustrates that "communication anxiety"
might be one dimension of introversion and "shyness" another. Indeed,
it’s not all uncommon for latent variables to have more than one dimen-
sion.
It’s possible to analyze scales for dimensionality using something called
factor analysis, but that’s beyond the scope of this course.
It’s also possible to test for validity. For example, simple inspection of
our list of questions above verifies that it includes elements of intro-
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verted/extroverted behavior–content validity.
Another kind of validity, construct validity, involves how well our scale ac-
tually measures the variable. A simple way to test for this might involve
comparing our proposed scale with another, different scale for the same

trait. A high correlation would increase our confidence in the validity of
both scales.
Another way to test for construct validity might be to see how well re-
sponses to our scale correlate with responses to a scale designed to
measure a different latent variable, say impulsiveness. Presumably,
these are different variables, so we’d expect the correlation to be low:
there’s no relation between intro/extroversion and impulsiveness. A high
correlation with a scale measuring an ostensibly different trait would
thus call into question the validity of our proposed scale.
Finally, our scale should have predictive ability, or criterion validity. We
should be able to use our scale to predict outcomes. A person scoring
higher on an extroversion scale, for example, should seek out social
situations that provide opportunities for lots of interaction and meeting
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new people.
Cronbach’s alpha is a particular test for the reliability of a scale.
It is similar to the analysis of variance in that it compares the
variablity within the items to the overall variability of the en-
tire scale. Generally speaking, the higher the value of alpha,
the more reliable the scale. The generally accepted practice is

alpha ≥ 0.9 excellent

0.9 > alpha ≥ 0.8 Good

0.8 > alpha ≥ 0.7 Acceptable

0.7 > alpha ≥ 0.6 Questionable
0.6 > alpha ≥ 0.5 Poor

0.5 > alpha Unacceptable
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For reference, the formula for Cronbach’s alpha is:

α =
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where k is the number of items on the scale, σ2
yi

are the within-item

variances, and σ2
x is the total variance.

Cronbach’s alpha can be computationally complex, but spreadsheets
or statistical programs make it relatively easy to calculate. The An-
alyzeThis spreadsheet included in the course materials has a tab for
using Cronbach’s alpha to analyze data from a scale. The spreadsheet
even includes a calculation of alpha where each item in turn is omitted
from the scale. If the alpha is unchanged by omitting an item, it might
be redundant and a candidate to remove from the scale.
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26.2. Example.

A sample of 60 students take the following survey.
The results of this survey are stored in
the spreadheet AnalyzeThis on the tab
Cronbach. Do the questions at left ap-
pear to all be dealing with the same la-
tent variable? How reliable is this ques-
tionnaire? Suggest at least one way to
improve the reliability.
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Cronbach’s alpha is not a test for validity. It is also not a test for dimen-
sionality. It only provides guidelines for the reliability of the scale.
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