Chapter 6

Scales and Indexes Examples
SCALES AND INDEXES
Creating scales, indexes, or any measurement/assessment instrument that might be called a test is part of the research process that is concerned with calibration.  In many ways, calibration is a quick and easy way to achieve precision and accuracy, which are, of course, important goals of measurement.  One can just as easily get by without creating a scale or index, but at some point, at least in estimating the reliability and validity of your study, you're going to have to look at item and response patterns.  

· Do the items (questions) you're asking fit together in the most productive way, or do they overlap redundantly? 

· Do the response patterns (answers) hint at ways you can improve your measuring instrument? 

SCALE DEVELOPMENT
A scale is a cluster of items (questions) that taps into a single domain of behavior, attitudes, or feelings.  They are sometimes called composites, subtests, schedules, or inventories.  Aptitude, attitude, interest, performance, and personality tests are all measuring instruments based on scales.  A scale is always unidimensional, which means it has construct and content validity.  A scale is always at the ordinal or interval level, but it's conventional for researchers to treat them as interval or higher.  Scales are predictive of outcomes (like behavior, attitudes, or feelings) because they measure underlying traits (like introversion, patience, or verbal ability). 
An Example of a Scale Measuring Introversion:

I blush easily.

At parties, I tend to be a wallflower.

Staying home every night is all right with me.

I prefer small gatherings to large gatherings.

When the phone rings, I usually let it ring at least a couple of times.
Four ways to construct scales

· Thurstone scales
· Likert scales
· Guttman scaling
· Semantic differential
Thurstone scales were developed in 1929 for measuring a core attitude when you have multiple dimensions or concerns around that attitude.  Take gun control, for instance.  A person might have one part of their attitude relating to self-defense; another part of their attitude relating to constitutional rights; and still another part of their attitude relating to child safety. 

In Thurstone scaling, the researcher would obtain a panel of judges (say 100 of them) and then dream up every conceivable question you can ask about gun control (say 100 questions).  By administering that questionnaire to the panel, the researcher can analyze inter-item agreement among the judges, and then use the discrimination index to weed out what are called the non-homogenous items.  Scaling is all about homogeneity, a term sometimes used as synonymous with being unidimensional.  Using Thurstone scaling, you actually want to favor your brighter respondents and look for higher-scoring items.  You will most likely end up with a scale of 15-20 homogeneous and unidimensional items. 
Likert scales were developed in 1932 as the familiar five-point bipolar response format most people are familiar with today.  These scales always ask people to indicate how much they agree or disagree, approve or disapprove, believe to be true or false.  There's really no wrong way to do a Likert scale, the most important thing being to at least have five response categories (for ordinal-treated-as-interval measurement). 

Some appropriate examples appear below:
Never     Seldom     Sometimes     Often     Always

Strongly Agree     Agree     About 50/50     Disagree     Strongly Disagree     Don't Know

Strongly Approve     Approve     Need more information     Disapprove     Strongly Disapprove

Strongly Opposed    Definitely Opposed    A bit of both     Definitely Unopposed     Strongly Unopposed
The "don't know" in the second example is optional, and some people prefer not to use it since it's an odd response category.  The examples showing "About 50/50", "Need more information", or "A bit of both" are preferable to use.  You can increase the ends of the scale by adding "very" to create 7-point scales, which tends to reach the upper limits of reliability.  It's best to use as wide a scale as possible since you can always collapse the responses into condensed categories later on for analysis purposes.

 
Guttman scaling was developed in the 1940s and is a technique of mixing questions up in the sequence they are asked so that respondents don't see that several questions are related.  Many irrelevant questions surround the important questions.  The scoring system is based on how closely they follow a pattern of ever-increasing hardened attitude toward some topic in the important questions.  Guttman scaling is very appealing, but it's not all that well received by the scientific community.  A variation is the Bogardus social distance scale, but it has properties of the semantic differential also.  An example using capital punishment follows:

For each of the following, indicate if you SA, A, 50/50, D, or SD:

 1. Crime is a serious problem in the United States.

2. Police should be given more powers.

3. More criminals should be given the death penalty.

4. The U.S. ought to do something about drug exporting countries.

5. The military ought to be used to patrol our streets.

6. Inmates on death row ought to be executed quickly.

7. Most politicians are too soft on crime.

8. Lethal injection is too merciful for those who deserve it.

In the above example, items #3, 6, and 8 make up the scale for attitude toward capital punishment.  Everything else is irrelevant.  You should see how the relevant items lead progressively to a harder and harsher attitude.  If most of the respondents you study (or the top 27% of them) hold fast to this hierarchical pattern, you've captured a very one-dimensional aspect of your construct.

The Semantic Differential is a technique developed in the 1950s to deal with emotions and feelings.  It's based on the idea that people think dichotomously or in terms of polar opposites such as good-bad, right-wrong, strong-weak, etc.  There are many varieties of the technique, the most popular one asking respondents to place their own slash mark along a line between adjectives.  Below is an example of a scale intending to measure feelings toward rap music as a cause of crime:

On each line below and between each extreme, place a slash closest to your first impression:
HOW DO YOU FEEL ABOUT THE ARGUMENT THAT RAP MUSIC CAUSES CRIME?


Bad--------------------------------------------------------------------------------------------------------Good
Deep----------------------------------------------------------------------------------------------------Shallow
Weak----------------------------------------------------------------------------------------------------Strong
Quiet-------------------------------------------------------------------------------------------------------Loud
Modern--------------------------------------------------------------------------------------------Traditional
Simple------------------------------------------------------------------------------------------------Complex
Fast---------------------------------------------------------------------------------------------------------Slow
Dirty-------------------------------------------------------------------------------------------------------Clean  
You can use the semantic differential with any adjectives you choose.  The point is to collect response patterns that you can analyze for scaling purposes.  To quantify a semantic differential, all you do is overlay a Likert-type scale on top of it, and assume the endpoints are extremes such as "very bad" or "very good."  You can also use a ruler and obtain precise numerical measurements.  Throw out the items that don't correlate well with one another, and you've got a very precise and accurate scale.

INDEX DEVELOPMENT
An index is a set of items (questions) that structures or focuses multiple yet distinctly related aspects of a dimension or domain of behavior, attitudes, or feelings into a single indicator or score.  They are sometimes called composites, inventories, tests, or questionnaires.  Like scales, they can measure aptitude, attitude, interest, performance, and personality, but the only kind of validity they have is convergent (hanging together), content, and face validity.  It is possible to use some statistical techniques (like factor analysis) to give them better construct validity (or factor weights); still even the most abstract constructs are assumed to have unidimensional characteristics.  Indexes are usually at the ordinal, but mostly interval level.  Indexes can be predictive of outcomes (using statistical techniques like regression), but they are designed mainly for exploring the relevant causes or underlying symptoms of traits (like criminality, psychopathy, or alcoholism). Indexes are usually administered in the form of surveys or questionnaires.  It's only at the time of report writing that you claim to have developed an index.  You'll need an ideal response rate of 35% on your questionnaire, and at least a 5-point Likert scale for the response categories.  An example using delinquency follows:

An Example of an Index Measuring Delinquency: 

I have defied a teacher's authority to their face.

I have purposely damaged or destroyed public property.

I often skip school without a legitimate excuse.

I have stolen things worth less than $50.

I have stolen things worth more than $50.

I use tobacco.

I like to fight.

I like to gamble.

I drink beer, wine, or other alcohol.

I use illicit drugs.
  

