
A PROCESS VIEW
OF SHORT-TERM RETENTION

Fergus  l .  M .  Cra ik
Larry L. Jacoby'
Erindale College, University of Toronto

In this chapter we question the notion that the phenomena of recent
memory are best attributed to one short-term or primary memory mecha-
nism. Instead, we want to suggest that the various characteristic features
of short-term retention may be due to several different features of a general
memory system. Other workers have also pointed out difficulties for the
notion that all short-term effects in memory arise from a single mechanism
or process; for example, Bjork and whitten (1972) and Tzeng (1973)
have demonstrated recency effects that are not wiped out by interpolated
activity. More explicitly, Baddeley and Hitch (1974) have suggested rhat
short-term memory effects illustrated by "span" techniques may be rather
different from recency effects in free recall. They develop the view that
span phenomena reflect the limitations of a central processor (working
memory) while the recency effect may be attributable to a retrieval strategy
which utilizes recency cues (cf. Tulving, 1968). Lockhart, Craik, and
Jacoby (L975) put forward some suggestions on the workings of a general
memory system, and it is in this framework that we will consider the phe-
nomena of short-term retention.

As a starting point, take Tulving's ( 1972) distinction between semantic
and episodic memory. Our interpretation of these terms is that semantic
memory is that part of the system concerned with storing general knowl-
edge about the world; common features from many past events are
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combined to provide general laws and rutres. These rules, in turn, are used
to guide and interpret subsequent patterns of stimulation. Thus, as well
as being a storehouse of generalized knowledge, semantic memory is seen
as the pattern-recognition system whose function is to interpret incoming
stimuli and prescribe the best course of action on the basis of past experi-
ence. Episodic memory, on the other hand, is the system in which the rec-
ords of specific events and episodes are stored. Thus, questions like What
is the capital of France? address semantic memory whereas lVhat did you
eat for lunch yesterday? is a question for episodic memory. Although Tulv-
ing points up the possible independence of these two systems, we would
like to stress their very close interdependence-indeed it seems likely that
the semantic-episodic distinction actually refers to aspects of one system
rather than two distinct systems, but for the moment the heuristic and con-
ceptual advantages of regarding them as separate, outweigh arguments for
a unitary system. Since, in this chapter, the perceptual and interpretive
aspects of semantic memory are stressed rather than the mnemonic aspects,
the more neutral term "cognitive structures" will be used to refer to this
part of the system.

If the notion of cognitive structures is extended to involve all levels of
perceptual analysis and not just higher-level cognitive activities, then the
levels of processing ideas suggested by Craik and Lockhart (1972) can
be incorporated into this part of the system. It was argued that incoming
stimuli are subjected to a series of analyses, starting with "shallow" sen-
sory analyses and proceeding to "deeper" analyses of a more complex,
abstract, and sem.antic nature. These ideas were modified somewhat by
Lockhart, Craik, and Jacoby (1975). The general notion of depth of pro-
cessing was still retained, but the original idea that processing involves
a necessary and inevitable series of stages was largely abandoned. We still
believe that some domains of processing to use Sutherland's (1972) term,
must necessarily precede others (e.g., some sensory processing must pre-
cede semantic analysis) but further processing within a domain may be
better characterized as a lateral "spread" of encoding rather than as a
hierarchically organized series of levels. In any event, when a stimulus
enters the system, a series of analyses is performed, and it is proposed
that the products of these analyses both form the basis for conscious per-
ception of the stimulus, and also constitute the memory trace of the stimu-
lus in episodic memory.

In this system, the ease of carrying out a particular analysis is determined
both by the "depth" of that analysis and by the compatibility of the stimu-
lus with the analyzing structures. Thus, both shallow sensory analyses and
deeper analyses that have received much practice, will be carried out easily.
Such analyses require little conscious attention to be carried out effectivelv.
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On the other hand, unfamiliar stimuli requiring deep semantic analysis can-
not be processed "automatically" and do require conscious attention. Thus,
the processes of attention are seen as regulating the analyses performed
on the input-processing will be apparently ,,preattentive,, 

or ,,autom atic,,
when little processing is required (e.g., detection of a tone) and when the
stimulus is more complex but is highly familiar (e.g., the evocation of a
word's name and some aspects of its meaning by its printed form). The
more complex and unfamiliar the processing, the more attention must be
devoted to the processes of analysis.

The products of the analy zing operations carried out on a stirnulus form
the conscious percept evoked by the stimulus and they also provide one
source of short-term memory phenomena. That is, the producis of current
operations are still in mind, still in conscious awareness-following James
( 1890), waugh and Norman ( 1965) and others, we refer to this phenome-
non as "primary memory." In this sense, an encoded item is still l'in short-
term memory" while we continue to pay attention to some aspects of the
item. The notion that short-term memory has affinities with continued at-
tention and awareness has also been suggested by Norman ( 1 969), Atkin-
son and shiffrin (1971) and by Anderson ( rgTz). However, we also want
to suggest that some phenomena of recent memory still occur after the
item has been dropped from primary ffiemory-specifically, that retrieval
of recent events is particularly good for two or more reasons. Some specu-
lations about these retrieval mechanisms are presented later. One further
point about primary memory is that the type of coding, the nature of the
material in mind, will depend on the nature of the features attended to.
That is, rather than viewing primary memory as a structure in which items
are placed, this type of memory is seen as the activation of some part
of the perceptual analyzing system by the processes of conscious attention.
These attentive processes are themselves neutral in character, but take on
the attributes of the structures in which they are deployed. Finally, it is
suggested that the contents of primary memory also form the latest addition
to the episodic memory system-we are still aware of the current epi-
sode-but as soon as a further perceptual event occurs, the last event is
pushed out of mind and "down the line" of episodic memory. This formula-
tion removes the necessity for the notion of transfer to long-term memory;
by the present view, perceptual encoding is sufficient to form the episodic
memory [139e-ns further processes are necessary. Perhaps the best evi-
dence that can be cited in support of the view that perceptual encoding
is sufficient for trace formation is evidence from incidental learning experi-
ments. Several studies have shown that performance under incidental con-
ditions can be quite as good as performance in an intentional learninq
situation (Craik, 1973; Hyde & Jenkins , 1969, Ig73).
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Episodic memory is seen as a temporally ordered series of traces; our
view is quite similar to Murdock's ( 1974) "conveyor-belt" model. once
an item has left primary memory (the proximal end of episodic memory)
it must be retrieved and brought back into consciousness before some rele-
vant decision can be made or some action performed. Jacoby (rg74)
postulated two mechanisms of retrieval from episodic memory. First, recent
items can be retrieved by means of a search or scanning process in which
the retrieval information is used to discriminate the target item from other
items in recent memory. The search process proceeds backward from the
present and becomes rapidly less efficient as increasingly more items inter-
vene between presentation and test. Since the retrieval information is not
used to provide access to the trace in any sense, but is used merely to
select the target items from other items, the nature of the retrieval informa-
tion (semantic, acoustic, etc. ) has little effect on the forgetting rate-that
is, the drop in effectiveness with increasing delay or a greater number of
intervening items.

With very long delays between the presentation of an event and its at-
tempted retrieval, it is quite implausible that the subject searches through
all intervening items. In this second case, Jacoby suggested that the subjeit
uses the retrieval information as a basis for reconstructing, as nearly as
possible, the original perceptual encoding of the event. The reconstructive
activities involve the cognitive structures, as did the initial encoding, and
are guided and constrained both by the structure of semantic memory and
by feedback from the episodic trace itself. This sounds rather myitical,
but the basic idea is quite simple: when retrieval information is presented
(either as a cue for recall, or the item itself for recognition) the system
attempts to achieve a perceptual encoding of the type specified by the re-
trieval information. Formation of this percept is guided by processing rules
in the cognitive structures, and also by feelings of partial recognition as
the developing percept approximates the structure of the episodic trace.
This type of retrieval is thus seen as "guided reconstruction" and in this
case the nature of the retrieval information is highly important: deeper,
semantic information is usually much more effective in the process of re-
construction, and such information will specify a particular episode more
precisely. That is, shallower phonemic or structural features may be shared
by many events, whereas deeper semantic patterns are generally more
unique and distinctive.

Some evidence for these two retrieval strategies was also provided by
Jacoby (1974). He presented each of two groups of subjects with a con-
tinuous list of 80 words. For one group, the list contained pairs of rhyming
words at spacings of 0, 3, 6, and 12 intervening items, and the subject'i
task was simply to decide for each word whether a rhyming word had
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occurred previously in the list. The second group of subjects had a similar
task on their 80-word list except they *.rc tooting for the presence of
pairs of words from the same semantic category. The resutts of this part
of the experiment are shown in the upper part of Fig. l. The flgure shows
that in both cases detection of the paired word decreased sofuewhat as
the spacing between words increased, but that there was no difference in
the rate of decline between semantic and rhyme judgments. Jacoby sug-
gested that subjects were using the scanning strategy to seafch for related
words and that acoustic information was as eftective for selection as seman-
tic information. In an unexpected second phase of the experiment, subjects
were given the first member of each pair of words and were asked to recall
the second member. The results are also shown in Fig. I and it is seen
that acoustic information is now much less effective than semantic informa-
tion as an aid to retrieval.'In this case, with a much longer delay between
presentation and test, the scanning strategy is ineffective and th. ,rrorr-
structive strategy must be used. Now the richer encoding, and more power-
ful retrieval processes, associated with semantic information give rise to
superior memory performance.

Jacoby points out that apparent discrepancies in past experiments can
be resolved if the distinction between scanning and reconstruction is ac-
cepted. Although many studies have shown l-g" benefits of semantic re-
trieval informatipn over acoustic information (e.g., craik, lg73; Hyde &
Jenkins, 1969) other experiments have shown little or no difference
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FlG. 1. Performance on a detection task (top two crves) and on a recall task
(bottomitwo curves) for semantic and rhyme groups: open circles, semantic; closed
circles, rhyme. (Data from Jacoby, 1974.)
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