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A New Theory of Disuse
and an Old Theory of
Stimulus Fluctuation

Robert A. Bjork
Elizabeth Ligon Bjork
University of California, Los Angeles

Speakers at the William K. Estes Symposium at Harvard University were asked
to pick, if possible, a research topic where they could trace the influence of W.
K. Estes in the work to be reported at the symposium. In the first author’s case,
that did not narrow down the possible topics in any substantial way. The work
that seemed most timely to report at the symposium, however—the collaborative
effort we refer to herein as a “new theory of disuse”—seemed not to be a
particularly good example of the various significant influences William K. Estes
has had on the two of us. Upon reflection, however, certain formal aspects of our
theory correspond to a version of Estes’ stimulus sampling theory, a version that
incorporates what we consider to be one of the great insights in the history of
research on learning and memory. That insight, initially reported in two short
papers in the 1955 volume of the Psychological Review (Estes, 1955a, 1955b), is
implemented in the so-called stimulus fluctuation version of Estes’ statistical
theory of learning.

However delayed and unconscious the influences may have been, we feel that
our new theory of disuse owes some of its features to Estes’ theory of stimulus
fluctuation. One goal of this chapter is to sketch the similarities and differences
between our theory-of-disuse framework and Estes’ fluctuation model. In the
sections that follow, we first summarize the charactenistics of human memory
that we feel suggest the storage and retrieval properties we postulate in our theory
of disuse. We then present that framework along with some of its predictions and
some arguments why such a pattern of storage and retrieval characteristics might
be, overall, adaptive. We conclude with a section in which we first describe and
pay homage to Estes’ stimulus fluctuation insight, and we then compare and
contrast the fluctuation model and our theory of disuse.
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