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Concepts of Human Memory

ENDEL TULVING

Scientific study of human memory has been proceeding apace for over a
hundred years. Original experiments on normal memory by Ebbinghaus,
early clinical observations of pathological memory by Korsakoff, and
pioneering studies of conditioning and learning in animals by Pavlov and
Thorndike laid the foundations of a science of memory that has been
expanding ever since and that now has branched out in many directions.
Today, learning and memory are explored at several levels of analysis in
different organisms from a number of complementary perspectives.

The first century of research on human memory has had two major
effects: (a) it has produced a wealth of empirical data, and (b) it has
forcefully demonstrated the enormous complexity of learning and memory.
In so doing, it has also promised more of the same in the future—an ever-
increasing number of detailed facts, and an even greater complexity. An
individual practitioner can take defensive action against this dual onslaught
in either of two ways: concentrate on some narrow corner of the domain
and seek order and harmony locally, or ignore the minutiae and contemplate
the broad outlines of the total scene. Although one’s choice depends on
temperament and previously reinforced behavior, observation suggests that
one’s selection of the strategy for minimizing perplexity also correlates with
age. Young investigators like confrontations with specific problems; older
ones prefer to look down on things from the stratosphere.

In this chapter I discuss some general ideas in the broad field of human
memory. Ideas are the lifeblood of science. In the final analysis, the fortunes
of any scientific discipline depend at least as much on the quality of its
ideas as on the raw facts about Nature. It is easy to agree with Ernst Mayr
when he says that “those are not far wrong who insist that the progress of
science consists principally in the progress of scientific concepts™ (Mayr,
1982, p. 24). The reason that, say, a telephone directory fails to pass muster
as a scientific publication is that one cannot have any interesting ideas about
its contents, although it qualifies splendidly on several other relevant critenia:
it provides a large number of very tightly organized empirical facts, a large
proportion of the information in it can be regarded as quantitative, and the
number of accurate predictions even a small directory allows greatly exceeds
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the number of predictions possible on the basis of the best contemporary
models and theories of memory.

I will refer to the ideas that I wish to discuss as “concepts” in order to
convey the impression that they are not just fleeting thoughts anyone might
have about the subject matter, but rather that they are products of careful
thought, sometimes a great deal of hard thought. But it should be clear
that, even under the cloak of the more respectable term, a concept is
nothing more than an idea, a thought, or a hunch about something. As
such, it can be powerful or impotent, brilliant or shallow, enduring or
ephemeral. It can help or hinder, encourage or frustrate, inspire or stifle.

In other fields of scientific endeavor, concepts vary in the importance of
the role they play. Some concepts are central, whereas others play secondary,
tertiary, and further subsidiary roles. Central concepts of other sciences are
universally known. They include things such as force and acceleration in
classical mechanics, metabolism in understanding living matter, homeostasis
in defining disease states, atmospheric pressure in the understanding of
weather phenomena, and lithospheric plates in the science of plate tectonics.
These concepts are central in that their absence would greatly hamper the
exposition of theory in which they play a part, and in that the understanding
of the target phenomena would be incomplete in their absence.

The concepts of human memory to be discussed in this chapter are not
quite in the same class as the major concepts of more mature sciences, but
they are broad and general, transcending individual phenomena and
stretching across the boundaries of particular models and theories. In this
sense they are central to the science of human memory. The concepts I
discuss are well known to all practitioners inside the field, and familiar to
many others. The justification for reviewing them on the present occasion
lies in the fact that concepts have a habit of changing over time, and that
sometimes these changes escape wider notice. Most of us practicing
researchers exhibit a remarkable tendency to become imprinted on and
remain attached to the initial formulation of a concept, despite changes,
sometimes radical changes, that it undergoes as a result of further work and
thought. A periodic reexamination of the status of ideas and concepts in a
field need not be a total waste of time.

I classify the concepts to be discussed into two broad categories: processing
concepts and classificatory concepts. Processing concepts have to do with
processes that comprise individual acts of memory; classificatory concepts
represent ideas about different kinds of learning and memory, or memory
systems.

PROCESSES OF REMEMBERING
One of Ebbinghaus’s numerous contributions was the adoption’ of the

study/test paradigm for the study of memory. The paradigm has remained
a successful standard ever since. In the study phase, experimental subjects
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are presented some information or learn a task; in the test phase, the
retention of the information or the task-based skill is assessed. We take the
study/test paradigm for granted and do not always realize its influence in
shaping our approach to and thoughts about our subject matter. Memory
is inextricably intertwined with other cognitive functions of the brain in the
ceaseless flux of behavior and experience. The study/test paradigm allows
the experimenter to create a multitude of laboratory analogues of single
acts of memory that constitute the flux in real life, and makes the individual
discrete acts the objects of observation and analysis. From this perspective,
to study memory is to study acts of memory; to understand memory means
to understand the mechanisms and component processes whose workings
and interactions determine the course and outcome of an act of memory.
The identity of and relations among the component processes demarcate
the conceptual structure of an act of memory.

General Abstract Processing System

A conceptual structure of a single act of human memory, dubbed General
Abstract Processing System (GAPS), is schematically represented in Figure
1.1 (Tulving, 1983). It depicts the stages of encoding, storage, and retrieval
of an item of information, and interrelations among them, within the
conventional study/test paradigm.
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FIGURE 1.1. General Abstract Processing System (GAPS): A conceptual structure
of component processes of an act of remembering. (From Tulving, 1983)


























































































