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ABSTRACT

Theory of Psychological Measurement and the Concept
of Family Resemblances
Takashi MURAKAMI

The concept of unidimensionality is a central notion of classical test theory. As is well known, there
is a dilemma between reliability and validity of a test because it is impossible to maximize both the
coefficient alpha, an increasing function of variance of the test score, and the validity coefficient, a de-
creasing function of it simultaneously. But the dilemma is diminished if scores of all the items of the
test are explained by a single factor in the basic model of factor analysis. Under the condition, it is de-
monstrated that both the correlation of an item with another item in the test and the correlation of the
item with any external criterion are proportional to the factor loading of the item. In a way, the
assumption of unidimensionality guarantees the legitimacy of ordinary item analysis technique.

The condition of undimensionality, however, can be seldom met in real data, and is easily violated by
addition of only one item or slight change of sample. But use of a single test score as a composite of
items can be justified on the basis of family resemblances in Wittgenstein’s sense. Assume that each
test item is characterized by a set of features, and that there exists some overlapping of features be-
tween sets although no feature is common to all the items of a test. This network of similarities formed
by overlapping of features defines family resemblances and makes it possible to regard a set of items as
a representation of a single concept.

Great indeterminancy beyond the reliability-validity dilemma is introduced to test construction pro-
cess by repealing the unidimensionality. For example, a test can be decomposed into any number of sub-
tests, and the number cannot be determined uniquely because the number of features may exceed the
number of items.

This reconceptualiization of psychological dimension leads to the re-examination of the process of
content validation. As the boundary of universe of no psychological concept based on family resembl-
ances can be drawn definitely, no two experts might agree with the judgment of appropriateness of
items. Rather, experts judgments about exclusiveness of sets of features characterizing two item
groups, which are assumed to correspond to different concepts, would be necessary in order to prevent

the domain of a concept from expanding unlimitedly.
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