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Measurement is a fundamental activity of science.

We acquire knowledge about people, objects, events, and processes by observing them.  Making sense of these observations frequently requires that we quantify them.

The process of measurement and the broader scientific questions it serves interact with one another.

Even though measurement of human characteristics has been occurring at least for four thousand years ago in civil service selection in China, the absence of statistical methods limited the development of a science of measurement until the late 19th Century.

Darwin and Galton’s systematic observations to measure variation in species and inheritance provide the foundation of Pearson and Spearman’s work with correlational methods and factor analysis.

The work of early psychophysicists in recognizing that physical attributes posses the same mathematical structure as real numbers – length and mass can be ordered and added like ordinary numbers – led social scientists to apply similar principles to social stimuli, including Thurstone’s scaling of attitude indicators.
Psychometrics, as a field, developed to organize these methods and their underlying theories toward the goal of mental testing or ability testing.  The advances in psychometrics have less commonly and less easily been applied to other characteristics.

Psychometrics, as a methodological paradigm, has had significant impact in areas including:

1. the widespread use of psychometric definitions of reliability and validity,

2. the popularity of factor analysis in social science research

3. the adoption of psychometric methods for developing scales measuring a wide array of variables, beyond those of concern to early psychometricians

The phenomena we are interested in measuring in social science research often derive from theory.  Theory is central in how we conceptualize the measurement problem.

The more the researcher knows about the phenomena of interest, the abstract relations that exist among hypothetical constructs, and the quantitative tools available, the better equipped the researcher is to develop functional scales that will yield reliable scores and valid inferences and uses.

Constructs of interest – how we conceptualize characteristics of a phenomena – are more or less complex, unidimensional or multidimensional, with an implicit continuum from relatively concrete easily accessible phenomena to relatively abstract inaccessible phenomena.
Measurement instruments designed to capture those characteristics are intended to reveal levels of theoretical constructs not readily observable.

Measurement instruments are often collections of items to be combined into a total score; however, not all scales or phenomena require more than a single item.

Unfortunately, not all measurement instruments are carefully developed.  For most, “assembly” is a more appropriate term than “development” as items are thrown together or items are dredged up and assumed to constitute a functional scale.

Psychometrics offers a range of techniques for scaling, including modern methods of factor analysis, multidimensional scaling, unidimensional and multidimensional item response theory, and other latent-trait theoretic approaches to scaling. 

An example of a psychometric approach to scaling is in the basic idea behind item response theory.
IRT focuses on individual items and their characteristics.  Each item’s relation to the variable of interest is assessed.  In a simple summed raw score, each item is considered roughly equivalent indicator of the same phenomenon.

The goal of IRT is to establish certain characteristics of items independent of who completes them.  This is analogous to physical measurement – we assess an attribute of an object (like length or weight) without regard to what the specific object is.  Twenty pounds always means the same thing no matter what it is we are measuring.  IRT aspires to do the same thing with social measurements.

Through scaling, we achieve a redistribution of items or observations such that we explicitly recognize the value of each item or observation toward quantifying the underlying trait or construct.

