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On Prototypes and Paradigm Shifts

Commentary On Issue 6(1–2)Commentary On Issue 6(1–2) Robert E. McGrath
Fairleigh Dickinson University

I agree with the editors of this informative series of articles (Haig & Borsboom, 2008) that
the number of articles appearing in recent years questioning basic assumptions about psycho-
social measurement instruments, such as their mathematical qualities and their potential as
valid indicators, augurs well for serious reconsideration of measurement practice. In my
comments on the series I will focus on two issues. The first is my own pet hypothesis about
how psychosocial measurement evolved in the way it did. The second is what I think would
need to happen before such reconsideration is likely to lead to praxis.

I have suggested elsewhere (McGrath, 2005a) that the problems with the validity and
mathematical characterization of psychological variables emerged out of psychologists’
attempt to operationalize psychosocial concepts (Markus, 2008) considered to be culturally
important such as intelligence, extroversion, or job performance. These concepts are complex
and multidimensional and generally exist in language only as prototypes (Rosch, 1973) or
Platonic idealizations defined in terms of a common clustering on a number of more elemental
dimensions. For example, the prototype of depression is characterized by high levels of
sadness, hopelessness, and suicidal feelings; low rates of pleasurable activity and positive
emotionality; and so forth.

Reasonable observers should reliably be able to identify individuals who closely match the
prototype of depression, a group that might be called exemplary depressives, as well as indi-
viduals who are exemplary in their absence of depression. Few cases of depression or its
absence are exemplary, however. For everyone else, there are varying degrees of distance
from the prototype across the set of dimensions (setting aside for purposes of this brief expo-
sition the issue of whether these dimensions are actually at least ordinal). It is here that order-
ing based on complex prototypes inevitably fails, because the language offers little guidance
on establishing relative distance from the prototype across multiple dimensions. The result is
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that location on the variable generated from a traditional multi-item scale, with different items
representing different dimensions of the complex construct, is assigned rather than inherent to
the object. Multi-item measurement in psychology is not measurement at all but rather index-
ing, similar to the process for identifying the best colleges or the best places to live. It is easy
to see how the resulting scale will inevitably fail to meet Borsboom’s (2008) standard for an
observed variable,1 or Michell’s (2008) expectation that mathematical qualities should be
demonstrable.

One sign of the artificiality of this assignment is evident when the test user is asked what it
means to say that person a is more depressed than person b. The answer will probably be
couched in terms of specific concepts central to the depressive prototype, such as person a is
more likely to be suicidal than person b, or probably demonstrates greater sadness. The irony is
that the individual items of the multi-item scale provide direct evidence about the accuracy of
these inferences, but inferences are rendered more tentative than they need to be because the test
user has focused on the aggregate score rather than the multidimensional space created by the set
of item responses.

What muddies the waters for recognizing multi-item scale variables as indices is the applica-
tion of psychometric theory or some related model that creates an impression of coherence to the
variable structure. In fact, the issue of when it is appropriate to aggregate is inherently a concep-
tual rather than statistical matter, since a statistically reliable scale can be generated by combin-
ing a sufficiently large sample of any collection of highly correlated indicators regardless of
whether or not they share the same referent.

My second point has to do with whether discussions such as those in the target articles will
produce a paradigm shift in psychological measurement practice. Unfortunately, I have my
doubts. The issues addressed in the articles are not new. In fact, Krantz, Luce, Suppes, and
Tversky (1971) raised formal concerns about the representational aspects of multi-item scales
over 35 years ago. Admirers of mathematical formalism in measurement have been scratching
their heads ever since about the failure of these concerns to affect practice in psychology (e.g.
Cliff, 1992; Schönemann, 1994).

I would hypothesize that paradigms have not shifted for one very important reason, which is
that psychologists have always been more pragmatic than philosophical. The concerns that have
been raised are unlikely to play much of a role in measurement practice until psychologists
perceive a real benefit from change. Unfortunately, the present set of articles does not advance
the implementation of formal considerations in any substantive way. The editors (Haig &
Borsboom, 2008) note, “we think that resolving philosophical-cum-theoretical issues plays an
important role in furthering our understanding of measurement,” but it is unclear why this
matters. Michell (2008) concludes “while instrumentalist considerations are sometimes not
unimportant in science, on their own, they never amount to a good reason for accepting a propo-
sition as true when that proposition has empirical content.” If no better practical solution is

1I should note some personal reservations about the criteria Borsboom (2008) offers for distinguishing between
latent and observed variables. For example, the presence of abdominal rebound pain meets all the criteria for making
appendicitis an observed variable, but in a very important way the appendicitis remains latent. Similarly, self-reports of
grade point average are notoriously inaccurate (Kuncel, Credé, & Thomas, 2005), but many psychologists would not
consider this variable latent in the same way that self-reported extroversion remains latent. Though I thought this point
was worth raising, it does not invalidate Borsboom’s main theses about the implications for psychology of the lack of
observed variables.
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offered, what is the alternative? Until it is demonstrated that concern about formal qualities of
measurement enhance practice in the social sciences—improving the accumulation of knowl-
edge or the ability to compare alternate models, for example—the case has yet to be made that
such concerns are important. While it is true the pragmatists are perhaps overly sanguine about
their current practices, it is also true that the formalists have offered no clear alternative. To
paraphrase one of Kant’s more famous dicta offered in the light of an earlier epistemological
controversy, formalism without content is empty, observations without concepts are blind.

So the issue becomes, what else is there? Maraun (1998) has suggested the rejection of
common language concepts in favor of technically derived concepts. I have argued against this
perspective (McGrath, 2005b) because I do think linguistic concepts have a role to play in the
social sciences that does not exist for the physical sciences. In fact, Maraun and Peters (2005)
acknowledged that Cattell (1965) engaged in technical conceptualization when he developed
concepts such as premsia, but the result was concepts of no interest to anyone.

A better alternative may be measurement at the level of the elemental concept (McGrath,
2005a). This is an option my colleagues and I are currently pursuing, which has already revealed
to us some interesting information about how people approach self-report measures. It is too
early to determine whether this approach will indeed result in the killer app that will set in
motion the paradigm shift so long desired. What is clear is that until psychologists see the bene-
fit to change, change will not (and perhaps should not) occur.
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