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MEMORY AND
FORGETTING

Memory is the storage and retrieval of what is learned, forgetting is its loss,

and retention is observable evidence of its durability over time.

CHAPTER OBJECTIVES

m Explain the contemporary concepts of human
memory that have guided research during the
past three decades.

m Identify the areas within the central nervous
system that appear to play important roles in
memory-related functions, and explain how
they operate.

m Explain and give examples of the different
types of memory and how they contribute to
the learning of movement skills.

m Distinguish among the terms memory, forget-
ting, retention, and learning.

m Explain and give examples of how memory,
forgetting, and the retention of motor skills are
scientifically studied.

After studying this chapter, you should be able to:

Explain how to control for variables that can
confound temporary performance effects with
the effects due to memory and forgetting.

Explain the theories of forgetting, and provide
examples of how they work.

Explain and be able to describe the factors that
influence the long-term retention of move-
ment skills.

Explain and give examples of the techniques
and strategies a practitioner and/or clinician
can employ to enhance the learning and re-
tention of movement skills.

ow is it that we are able to remember hundreds of seemingly unre-
lated events, countless procedures for assembling equipment or oper-

ating a computer, and the abstract rules associa

ted with playing a particular

game or solving a complex mathematical equation? The answer to this

. .

question appears to lie in a construct known as e

mory. Gordon (1989) states

.

that “the term memory is most often defined as an internal record or repre-

sentation of some prior event or experience” (P- 9)

_Thus it is intimately related

to learning, which we discussed at length in Chapter 6.
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SECTION TWO MOTOR LEARNING

; mory and its role in the learnin

In this.chapter you will 1eE:11’£11 :‘lgﬁ?tlgl (ejhapZer 6 we described motor learng-
and forgetting of movement-base bilit for producing movement performance
ing as a process by which the C;Piﬁ; ;c¥ly observed) and the actual movement
(an internal S8 'tt}llat Carltr)IOtdireectly observed) are reliably changed through
?rf;tffl?c?ii)rrllce p(rv;?tli(c::e C:Ed/(e)r experience. The storage and retrieval of this
learned cap'ability for producing the reliable change in move.rr.lte.nt pefri(})]rmance
is the process of memory. Thus, motor lear'mng is the acqu151f ion of the Caﬁ)‘glj-
bility for generating the reliable change 1n movement periormance, while
memory saves it over time and retrieves it when needed. N

In contrast, forgetting is a process that refers to the loss of the ability 1o
effectively store and retrieve the learned information needeq for p.roduang a
reliable change in movement performance. The persistence with Whlch Igam ed
changes in movement performance can be demonstrated over time without
practice (retention interval, or RI) is referred to as retention. Remember
that motor learning, memory, and forgetting are internal processes that oper-
ate within the learner and, therefore, cannot be directly observed and meas-
ured. What can be directly observed and measured is the learner’s motor
performance in acquisition and on tests of retention. Thus, we use the motor
performance directly observed and measured in acquisition and retention as
evidence from which to make inferences about the memory and forgetting of
learned movement skills. For instance, acquisition performance that is retained
on a retention test following an RI is inferred to be learned. Conversely, acqui-
sition performance that is not retained over an RI on a retention test is inferred
to be forgotten. Whether this retention loss and inference about forgetting
actually represents a memory loss of the learned capability for producing the
acquisition performance or whether the learned capability is at full strength in
memory and simply can’t be retrieved is a matter of some uncertainty and
continued debate.

Is memory a structure that can be traced to a particular area of the brain
or somevs{hfere else in the nervous system? Or is memory best conceptualized
as a cognitive process that enables us to act upon a continual flow of exter-
nally and internally generated information in a meaningful way? This is just
one qf the many questions addressed in this chapter. No doubt many more
questions vyﬂl emerge as the discussion unfolds, and some will remain unan-
swered at its conclusion. Let us begin our discussion by describing two con-
temporary yet contrasting views of the construct called memory.

Contemporary Concepts of Memory

Numerous attempts by researchers to describe the intricacies of human memory

?::de t}ﬁ:lﬁﬁ:‘(}r at varitety of theories and models over the years. One has only to
. ature to encounter descriptions of )
berating circuits in the brain ( 4 PiRiEr s e

Hebb, 1949) to comput i -
sruiel 0 Ao computer analogies wherein mem-
i all formaton mus po. v sourng O ¢ st o structues o)
pass. Two ¢
have contributed to a renew ontemporary concepts of memory that

fhree feede e o ed' resea!rch inyerest in human memory over the past
scussed in this section. The first of these two concepts






