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On recency and echoic memory

By J. M. GARDINER

Psychology Division, Department of Social Science and Humanities, The City University,
Northampton Square, London EC1V 4PB, U .K.

In short-term memory, the tendency for the last few (recency) items from a verbal
sequence to be increasingly well recalled is more pronounced if the items are spoken
rather than written. This auditory recency advantage has been quite generally
attributed to echoic memory, on the grounds that in the auditory, but not the visual,
mode, sensory memory persists just long enough to supplement recall of the most
recent items. This view no longer seems tenable. There are now several studies
showing that an auditory recency advantage occurs not only in long-term memory,
but under conditions in which it cannot possibly be attributed to echoic memory. Also,
similar recency phenomena have been discovered in short-term memory when the
items are lip-read, or presented in sign-language, rather than heard.

This article provides a partial review of these studies, taking a broad theoretical
position from which these particular recency phenomena are approached as possible
exceptions to a general theory according to which recency is due to temporal
distinctiveness. Much of the fresh evidence reviewed is of a somewhat preliminary
nature and it is as yet unexplained by any theory of memory. The need for additional,
converging experimental tests is obvious; so too is the need for further theoretical
development. Several alternative theoretical resolutions are mentioned, including the
possibility that enhanced recency may reflect movement, from sequentially occurring
stimulus features, and the suggestion that it may be associated with the primary
linguistic mode of the individuals concerned. But special weight is attached to the
conjecture that all these recency phenomena might be accounted for in terms of
distinctiveness or discriminability. On this view, the enhanced recency effects
observed with certain modes, including the auditory mode, are attributed to items
possessing greater temporal discriminability in those modes.

INTRODUCTION

There is little doubt that recency was of fundamental importance to the now largely abandoned
view that memory is divisible into two simple components, a short-term and a long-term store
(see, for example, Crowder 1976). This importance stemmed from two facts. Recency was
shown to be quite unaffected by a number of variables influencing the recall of pre-recency
items, and learning generally; recency was also shown to be essentially eliminated when
individuals were given some distractor task, such as a counting task, at the end of the sequence
to be recalled, and before being allowed to recall. Thus recency was identified with additional
information from a highly accessible but limited capacity short-term store, the contents of which
were readily displaced by subsequent distractor items.

The abandonment of the simple two-store theory of memory was followed fairly directly by
the emergence of a general processing approach to memory, stemming from the framework
provided by levels-of-processing ideas (see, for example, Cermak & Craik (eds) 1979; Craik
1981 ; Craik & Lockhart 1972; Craik, this symposium), and by the development of the concept
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of working memory (see, for example, Baddeley 1978; Baddeley & Hitch 1974; Hitch 1980;
Baddeley, this symposium). These two different theories are of interest not just because they
bid to supersede two-store theory but also because they represent rather different sorts of theory.
Working memory theory seems committed to specifying, quite precisely, subcomponents of the
memory system and the relations among them, and so in this sense seems closer to two-store
theory. Levels-of-processing ideas involve a search for broad generalizations and an attempt
to establish a few basic principles of memory.

There has been some debate in the field about the relative merits of each sort of approach
(see, for example, Baddeley 1978; Lockhart & Craik 1978). But lately the value of different
kinds of theory, ranging from the most precise and detailed to the very general, seems to have
become more widely acknowledged (see, for example, Baddeley 1982 ; Lockhart 1982). There is
a growing recognition that, among much else, different sorts of theory differ in their objectives,
and that perhaps the time is past for arguing that one sort of theory is, in any absolute sense,
preferable to another. If the goal is to provide a precise and detailed account that encompasses
fine-grained functional distinctions, then an analysis that specifies a variety of complex
subcomponents and their interrelations seems inescapable. Theorizing of the less precise and
more general sort comes into its own if the objective is simply to capture rather broad functional
similarities, and so to integrate a variety of seemingly quite diverse phenomena within a common
explanatory framework.

Far from being of fundamental importance for levels-of-processing and working-memory
theories, recency turned out to be quite peripheral with respect to both. It has not been
implicated, for example, in any of the evidence critical to the concept of working memory,
including notably that concerning speech coding and the postulated articulatory loop (see, for
example, Hitch 1980). And rather than being identified with any particular subcomponent
of memory, the consensus now is that recency may be explained by the general principle of
temporal distinctiveness (see, for example, Baddeley & Hitch 1977; Crowder 1976, 1982;
Glenberg ¢t al. 1980; Hitch, 1980).

One of the findings that proved most difficult for the earlier, two-store theory, and that also
gave rise to an explanation of recency based on temporal distinctiveness, was the discovery of
recency in a long-term memory task that requires the individual to engage in a lengthy period
of arithmetic distractor activity before and after the occurrence of every item in the sequence
to be recalled (Bjork & Whitten 1974 ; Tzeng 1973), the same task known to eliminate recency
when required only after the final item in the sequence. This surprising ‘reappearance’ of
recency when similar distractor activity is interspersed throughout the sequence refutes the
short-term store account of recency. But, as Bjork & Whitten (1974) proposed, it is consistent
with the possibility that recency depends on temporal distinctiveness. More specifically, the
suggestion was that recency here might depend on a backward scanning retrieval strategy that
utilized ordinal retrieval cues (see also Baddeley & Hitch 1977). Although such cues would
normally be particularly distinctive for items at the end of the sequence, the degree of temporal
distinctiveness was assumed to depend on the relative temporal interval between each item to
be recalled, and the time elapsing between the last item and recall. These relative temporal
intervals are similar in an immediate recall test and when a regular period of distractor activity
is interspersed throughout the sequence to be recalled. In both situations there is a recency
effect. When distractor activity takes place only in an interval between the sequence and the
test, however, those temporal intervals are dissimilar, and a backward scanning retrieval
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strategy cannot be so effectively applied because recency items are then no longer so well
ordered in time.

These ideas have been confirmed by later experiments in which the temporal intervals have
been varied appropriately (see, for example, Glenberg ¢ al. 1980). There is additional evidence,
too, supporting a temporal explanation. For example, Bartlett & Tulving (1974; see also
Tulving 1970) showed that recency in immediate recall was enhanced when items were recalled
from a temporal cue rather than from a semantic cue, although the items recalled from semantic
cues were more likely to be recalled again in a later test. Also, in a procedure whereby temporal
orderrecall can be independently compared with spatial order recall, Healy (1975) has observed
strong serial position effects only in the temporal order task. Thus there are several sets of
findings that converge on an explanation in terms of temporal distinctiveness.

Not only does the principle of temporal distinctiveness, in combination with backward
scanning retrieval, provide an elegant resolution of the initially surprising dependence of
recency on the distribution of distractor activity within a complete presentation sequence, it
also accounts for other recency effects in long-term memory. For example, recency has been
found when American students were asked to recall the names of U.S. presidents (Roediger
& Crowder 19764), and when members of a rugby team were asked to recall the names of
the teams they had played in the current season (Baddeley & Hitch 1977). So this explanation
of recency has considerable generality. It should be emphasized that no specific mechanism
is entailed, just the idea that recency items tend to be more distinctive along a temporal
dimension, and that because of this, a backward scanning retrieval strategy may sometimes
be particularly effective. It should be noted, however, that although such a retrieval strategy
is only applicable when order of recall is unconstrained, temporal distinctiveness applies equally
when order of recall is prescribed. Indeed, the idea of applying the concept of distinctiveness
or discriminability to serial position effects was proposed originally for ordered recall tasks (see,
for example, Crossman 1955; Murdock 1960).

The fact that recency recall in short-term memory is normally greater if items from the
sequence to be recalled are spoken, rather than written, seems to constitute an exception to
the temporal principle just outlined. Indeed it was perceived to be similarly problematic for
the two-store theory account of recency. Instead, this auditory recency advantage has been
generally attributed to echoic memory, on the grounds that in the auditory case, unlike the
visual, sensory information persists just long enough to supplement recall. This general view
was first put forward in detail by Crowder & Morton (1969) in a theory that has inspired a
great deal of subsequent research. Crowder himself has provided a number of reviews (see, for
example, Crowder 19784, b, ¢, 1980; also this symposium). Much of this research has been
confined to one particular experimental procedure, and it has almost all concerned elaborations
of, or points of difference from, the Crowder—Morton theory (see, for example, Crowder 1978¢;
Watkins & Watkins 1980a). Our concern here, however, is not with any such particular
theoretical question but with the more fundamental theory that echoic memory does contribute
to recall.

Rather than attempting a full summary of all the evidence supporting an echoic memory
account of the auditory recency advantage, it is sufficient here merely to summarize some of
the main points. Consistent with an auditory sensory memory account, the auditory advantage
is typically restricted to recency items and it is specifically vulnerable to subsequent distractor
items presented in the auditory mode. Such distractors usually eliminate the advantage, and
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distractor mode appears to have little influence on visual recency. Furthermore, both this
selective interference effect and the auditory recency advantage are attenuated when all the
items possess a high degree of phonological similarity. This converging evidence clearly fits well
with echoic memory theory, even if the theory does not provide an altogether satisfactory
explanation of it. Lastly, there is further converging evidence from studies showing that the
selective interference effect upon auditory recency depends also on the physical discriminability
of distractors and items to be recalled. The interference is reduced, for example, if distractor
items and items to be recalled are spoken by different voices, or by the same voice but from
a different apparent location (Morton et al. 1971).

An auditory recency advantage occurs naturally both when recall order is prescribed and
under ‘free’ recall conditions, and it would seem not only parsimonious but plausible to suppose
that if echoic memory contributes to recall, it does so irrespective of these task differences.
Although many theorists have accepted this without question (see, for example, Broadbent et
al. 1978; Engle et al. 1980; Watkins & Watkins 19804), others have not (see, for example,
Morton et al. 1981), and so it is necessary to consider this issue a little more thoroughly. It
is the free recall procedure that, for obvious reasons, has been used in studying strategic factors
and, in keeping with the retrieval strategy notion discussed earlier, there is evidence in free
recall that more pronounced recency is associated with practice (Maskarinec & Brown 1974)
and with the early recall of recency items: there may be recency even when a distractor task
is interpolated between the end of the sequence and recall, provided that recency items are
recalled first (Dalezman 1976). But although the auditory recency advantage in free recall is
sometimes found to be correlated with order of recall differences, there is also evidence
indicating that the free recall effect is not merely the result of such strategic factors (see, for
example, Broadbent et al. 1978; Nilsson et al. 1979; see also Engle et al. 1980).

In the serial (forward-ordered) recall procedure, recency tends to be much lower, es-
pecially with written input; the auditory recency advantage is more pronounced, and tends
to be more sharply restricted to the last one or two items. Following Crowder & Morton (1969),
it is this procedure that has been more widely used to study auditory recency and, moreover,
it is the auditory ‘suffix’ interference effect that has been studied most intensively, rather than
the auditory recency advantage. (The suffix is a single, redundant distractor item appended
to the end of the sequence, such as a zero following a sequence of numbers.) And, after earlier
evidence that interference from cross-modal suffix items with spoken and written input may
occur but apparently affects all items in the sequence equally (see, for example, Morton &
Holloway 1970), later suffix studies have tended, almost exclusively, to include only auditory
items. But despite the somewhat indirect link between studies of the auditory suffix effect and
the auditory recency advantage, the auditory advantage is critical to the theory, because the
theory postulates an additional source of information that is available in the auditory, but not
the visual mode (see also Watkins & Watkins 19804). The selective interference effect is critical
to the assumption that this additional information originates in echoic memory; but a suffix
effect, alone, can be readily explained in other ways: in terms of attention, perhaps, or
discriminability (see, for example, Kahneman 1973; Craik 1979).

Importantly, in addition to the phenomenal generality of the auditory recency advantage
across free and serial recall procedures, the suffix effect has been generalized to free recall too
(Roediger & Crowder 1976 4; but see also Engle 1974). And other free recall studies have shown
that a more protracted, auditory distractor task produces a similar, selective interference effect
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on the auditory recency advantage (Broadbent ¢t al. 1978; Gardiner et al. 1974; Martin & Jones
1979). Moreover, there is also evidence that in free recall, as in serial recall, the auditory recency
advantage is vulnerable to high phonological similarity among all the items in the sequence
(Watkins ef al. 1974). Thus not only does it seem reasonable to suppose that echoic memory
gives rise to the auditory recency advantage in each of these recall procedures, there is
converging evidence to support this position.

REFUTATIONS

Much of the evidence reviewed in this section of the article seems contrary to or is otherwise
not accommodated by the theory that echoic memory gives rise to the auditory recency
advantage. Some of this evidence concerns the discovery of an auditory recency advantage
under longer-term conditions where it cannot possibly be attributed to echoic memory — al-
though there are now some further experimental results that appear to strengthen the case for
arguing that this effect is separable from the auditory recency advantage found in immediate
recall. There are also recent immediate recall studies of lip-reading, silent ‘mouthing’ by the
memorizer, and sign language, all of which demonstrate recency phenomena resembling those
characteristic of spoken, not written, visual input.

Auditory recency in longer-term recall

The long-term memory distractor paradigm of Bjork & Whitten (1974) and Tzeng (1973)
typically involves the subject in a lengthy, vocalized counting task interspersed throughout the
presentation of the sequence to be recalled. It is hard to imagine conditions that could be more
inimical to any manifestation of echoic memory, but a study by Gardiner & Gregg (1979)
showed that there is an auditory recency advantage under these conditions, as well as a recency
effect. Not having predicted this auditory recency advantage, the Gardiner & Gregg study went
on to test its robustness in a series of experiments, and to show that the effect could be obtained
in a variety of circumstances. For example, the effect was observed even when the period of
counting after the last item in the sequence went on for as long as 30 s. It also occurred when
the length of the sequence was varied in such a way that subjects could not anticipate which
items were recency ones. And it occurred, too, when rather than hearing the items to be
remembered in the sequence spoken by the experimenter, those items, like the distractor items,
were presented in written form for vocalization by the subject. In later experiments we have
replicated the effect when all items were spoken by the experimenter (for example Gardiner
et al. 19834a).

Gardiner & Gregg (1979 concluded that an auditory recency advantage occurring under
those conditions could not possibly originate in echoic memory. Instead we speculated that
perhaps temporal discriminability might be enhanced in the auditory mode, and that of course
if that were so, the auditory advantage might be explained in much the same way as recency
itself: a backward scanning retrieval strategy would simply be more effective in the auditory
case. This conjecture will be discussed again later. As we also pointed out, further evidence
on the relation between that auditory advantage and the more familiar immediate-recall effect
would be useful. In subsequent work, taking a more empirical than theoretical tack, we have
sought additional evidence about how the auditory recency advantage in this distractor
procedure responds to other variables that are known to have some influence on the effect in
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immediate recall. Apart from distractor mode, there are only two other such variables whose
influence seems firmly established: phonological similarity, and order of recall instructions.

As mentioned earlier, the auditory recency advantage in immediate recall is sharply reduced
by high phonological similarity among the items to be recalled (see, for example, Crowder 1971;
Gathercole et al. 1982; Watkins et al. 1974). In a forthcoming study (Gregg & Gardiner 1984)
we have shown that the auditory recency advantage obtained when each item to be recalled
is embedded in a stream of subject-vocalized counting does not conform with that empirical
generalization: under those conditions, at least, the effect was found to be quite uninfluenced
by phonological similarity. There are also three immediate recall studies all showing that
instructions to start recall with items from the beginning of the sequence generally reduce
recency recall but greatly enhance the auditory recency advantage (Craik 1969a; Madigan
1971; Nilsson et al. 1979). In another study, we have described an experiment showing that
in that respect, too, the auditory recency advantage in longer-term recall does not conform
with that in immediate recall (Gardiner et al. 1983 a). Although recency recall was generally
reduced by instructions to start recall with items from the beginning of the sequence (as also
occurs in immediate recall) the auditory recency advantage was not enhanced. Incidentally,
analysis of actual order of recall data indicates that neither of the two experimental results just
described could be attributed to discrepancies in recall order. Moreover, the latter result,
supported by other unpublished evidence, indicates that in this procedure, too, the auditory
recency advantage does not depend causally on the use of a backward scanning retrieval
strategy.

Thus although this longer-term auditory recency advantage remains unexplained, there are
now some additional grounds that appear to strengthen the case for separating it from the
apparently echoic effect inimmediate recall. However, the argument would be a non-theoretical
one based on whether an effect in one situation conforms with an empirical generalization that
appears to hold good in another situation. Neither the influence of phonological similarity nor
that of order of recall instructions is firmly rooted in echoic memory theory, and it is possible
that the observed dissociation of effects produced by those factors may be anomalies that can
be explained in ways that have no bearing on echoic memory. For example, some recent studies
indicate that it may not necessarily be the acoustic properties of the phonologically similar items
that are critical, but rather their temporal correlates (Healy 1975; see also Drewnowski 19804).
The interpretation of the effect of phonological similarity is also complicated by the fact that
it does not just affect recency: it influences pre-recency recall as well. As for the enhanced
auditory recency advantage observed when immediate recall starts with items from the
beginning, rather than the end of the sequence, this might well reflect a ceiling effect. We have
other evidence showing that quite a large auditory recency advantage occurs with backward
order recall when steps are taken to reduce the overall level of recency recall (Gardiner et al.
19835). So although these additional dissociations between the auditory advantage in
longer-term and in short-term recall may appear to strengthen the grounds for proposing quite
separate accounts of the two effects, this is not really compelling because they can be explained
in ways that do not require such a separation to be made.

The evidence reviewed so far in this section of the article is relevant to another set of findings
in longer-term recall, and to an echoic memory theory that is perhaps the one differing most
markedly from the original Crowder—Morton theory. It had originally been assumed that echoic
information persists for only a very few seconds and therefore aids recall indirectly, rather than
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directly, after having been transferred first into some more durable, modality-free form. This
assumption stemmed partly from evidence that the auditory suffix effect in serial recall was
greatly attenuated if the onset of the suffix was delayed by more than about 2 s or so; this
evidence was taken to mean that echoic information either dissipated, or could only be used,
within that brief period (see, for example, Crowder 1969; see also Routh & Mayes 1974 ; Penney
1979).

An auditory recency advantage, however, has been known for some time to exist after much
longer delays, but these delays were either unfilled or at least involved no auditory interference
(see, for example, Craik 19696; see also Watkins ef al. 1973). This fact does not in itself
contradict the theory. Rather, the theory predicts that the effect will then no longer be
susceptible to distractor mode, in the way that it is when distractors occur just at the end of
the sequence. But Watkins & Watkins (1980a) and Watkins & Todres (1980) have tested and
disproved this prediction. In one experiment, for example, Watkins & Watkins demonstrated
that the auditory recency advantage in serial recall was sharply reduced by spoken compared
with written distractors when presented after a 15 s unfilled delay following the end of the
sequence; incidentally, Gathercole ¢t al. (1983) have obtained a similar result in the free recall
procedure. Watkins & Watkins’s results led them to reject the Crowder—Morton theory and
to propose instead that echoic information may persist over relatively lengthy time intervals,
and may hence be used directly to aid recall. Broadbent (see, for example, Broadbent 1981;
Broadbent et al. 1978, 1980) has put forward a similar view, although he conceives of auditory
information in sensory registers, whereas in the Watkins & Watkins theory this is not so, and
a more phenomenal approach to echoic memory is taken.

Watkins & Todres (1980) have provided some evidence on the question of why, if echoic
memory persisted more indefinitely, earlier studies of the suffix effect had found the effect to
be attenuated with much shorter delays. They showed that, as the delay before the onset of
the suffix increased, recency in the suffix condition improved, whereas recency in the control
(no suffix) condition remained unchanged. They then showed that this improvement in recency
in the suffix condition could be prevented by silent, distractor activity, and that a suffix effect
could then be obtained after as long as 20 s. It seemed as though echoic information was
transformed, during the delay, into some suffix-resistant, and therefore presumably non-echoic,
form.

These findings, as well as others, including certain effects of grouping by modality (see, for
example, Broadbent et al. 1980), indeed constitute persuasive evidence for long-term echoic
persistence. But in contrast with the situation in short-term recall, there is a dearth of converging
evidence. Indeed, further clarification of the relation between each of the different longer-term
effects reviewed here and the short-term recall effects is clearly a matter of some priority. For
the moment, there are two broad conclusions that can be drawn from these longer-term recall
studies. First, none of the longer-term effects can be explained by the theory that an auditory
recency advantage arises from a short-lived auditory sensory memory. Second, the effect in the
continual distractor procedure is not consistent even with the idea that some more durable
echoic memory aids recall. Thus, at least in so far as any claim is made to a general explanation
of the auditory recency advantage, echoic memory interpretations are falsified.

[ 35]
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Recency with lip-reading and with sign language

There are two original studies of the effects of silent, lip-read input on recency, both
immediate serial recall studies. In the first, by Spoehr & Corin (1978), it was shown that a silent,
lip-read suffix produced a suffix effect on auditory recency that was indistinguishable from the
effect of a spoken suffix. Campbell & Dodd (1980) demonstrated that a spoken suffix caused
a suffix effect if the items to be recalled were silently lip-read; in addition, they showed that
there was a lip-read recency advantage when a lip-read sequence was compared with a visual,
written one, although lip-reading also led to an overall decrement in recall. Like the finding
that auditory interference does not prevent the occurrence of an auditory recency advantage
in the long-term recall distractor procedure, these lip-reading findings, too, break the
theoretically crucial link between auditory recency and distractor mode, although of course
they do so in a very different way.

Campbell & Dodd’s (1980) data indicate that lip-reading may, at least on occasion, entail
greater task difficulty. Also, it has long been known that suffix effects are not restricted to the
auditory mode: a suffix effect occurs with tactile stimuli, for example (Watkins & Watkins
1974), and even with written input (Hitch 1975; Kahneman 1973). So it is possible that
lip-read distraction might also interfere with recency in a written sequence, or sometimes
interfere with overall recall (cf. Morton & Holloway 1970). Gardiner ef al. (1983 6) followed
up Spoehr & Corin’s (1978) initial observation to provide further evidence on these points.
In our study, sequences were presented in written form, as well as being spoken, and a distractor
task, interpolated between the end of the sequence and recall, entailed lip-reading a series of
digits or reading them from cards. The results showed that lip-reading did indeed markedly
interfere just with auditory recency. This study also tested the procedural generality of the
Spoehr & Corin result, because free recall and backward serial recall tests were used: thus
lip-reading interferes strongly with auditory recency in forward serial recall, in backward serial
recall, and in free recall.

Nairne & Crowder (1982) have investigated the influence of the suffix on auditory recency
in immediate serial recall when the suffix is silently mouthed by the subject, rather than lip-read.
More specifically, all items in this experiment were presented in written form; subjects vocalized
the items in the sequence to be recalled and then, in two of the suffix conditions either vocalized
or silently mouthed the suffix. Both types of suffix caused a suffix effect, but, in contrast with
the Spoehr & Corin (1978) result, Nairne & Crowder found a greater suffix effect when the
suffix was spoken. It would however, seem somewhat premature to argue that the greater
interference observed with the spoken suffix requires the assumption of a specific acoustic
memory component. Also, although there is evidence that subject and experimenter vocalization
are equivalent with respect to auditory recency (see, for example, Crowder 1970; Gathercole
etal. 1982), little evidence is available about equivalence between silent mouthing by the subject
and silent lip-read input from experimenter mouthing. Conceivably, this might turn out to bear
on the discrepancy between the Spoehr & Corin result and the Nairne & Crowder result.

These lip-reading data pose the most direct challenge to the theory that echoic memory gives
rise to the auditory recency advantage, especially where, as has generally been the case, it has
been conceived in terms of auditory sensory memory. It seems likely that these findings will
lead to quite an intensive research effort. In one recent conference paper, for example, Engle
et al. (1982) have apparently demonstrated that congenitally and profoundly deaf subjects
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exhibit an auditory recency advantage when subject-vocalization is compared with written
input. In another, Nairne & Walter (1982) have reported a suffix effect when the suffix and
the items in the sequence to be recalled are silently mouthed by the subjects, as well as a recency
advantage when a written input sequence is silently mouthed rather than merely read. All these
findings, too, are unexplained. One possible theoretical resolution, proposed by Crowder (this
symposium), hinges upon evidence that there is an intimate perceptual relationship between
heard and lip-read speech (see, for example, Macdonald & McGurk 1978). Evidence for this
relationship, however, appears to obtain only for a few, particular phonemes. Moreover this
possible resolution applies only to a small subset of all the data now available on modality-related
differences in recency recall. The grounds for maintaining that at least in some situations, if
not in others, an auditory recency advantage reflects, if only in part, an auditory sensory
memory component, seem far from compelling.

At the time of writing, only one study of recency differences involving sign language has been
published. This is an immediate free recall study in which the subjects were congenitally and
profoundly deaf signers of American sign language (Shand & Klima 1981). In this study, it
was shown that there was a sign-language recency advantage when signed input was compared
with written input. It was also shown that there was a suffix effect when a sequence of items
presented in sign language was followed by a suffix sign, both when all items were presented
as moving signs and when they were all presented in pictorial form. Thus sign language too
gives rise to recency phenomena resembling those obtained with heard or lip-read speech, at
least with deaf subjects for whom it is the primary means of interpersonal communication.

Campbell & Dodd (1980), following an earlier suggestion (see, for example, Darwin &
Baddeley 1974), had hypothesized that there may be a general tendency for items whose
features occur sequentially to be encoded differently, in a way that produces a recency
advantage. Shand & Klima rejected this movement hypothesis on the basis of their also finding
a suffix effect with pictorial representations of signs. But this is not a very strong basis on which
to reject the hypothesis (see also Campbell ¢t al. 1983; Gardiner et al. 19835). One of several
reasons for caution is that although pictorial representations of sign stimuli are static in a
nominal sense, none the less it is obvious from Shand & Klima’s illustrations of these stimuli
that sequential relations among their different aspects have to be encoded. Another is that,
unlike moving signs, pictorial ones may not necessarily be associated with any recency
advantage in comparison with the equivalent, written stimuli. As mentioned earlier, not all
previously known suffix effects have been linked to recency differences that arise from a
comparison between input modalities. It is only, as with echoic memory theory, where the
appropriate modality-specific interference effect is taken in conjunction with a modality
advantage in recency, that there is really a strong basis for postulating some quite separate,
additional source of information.

Shand & Klima (1981) themselves proposed a primary linguistic-coding hypothesis to
account for the various enhanced recency and related suffix effects observed with spoken, lip-read
and sign-language input. The idea here is that written language is a more derived or secondary
form of language and that these recency phenomena may in part reflect the fact that the modes
involved map more directly onto the ‘primary linguistic code’ of the individuals concerned.

These two hypotheses are discussed briefly again in the next section, and the review of the
two sets of studies, those of longer-term recall and those of immediate recall, is now completed.

There is obviously a need for more evidence on the relation between all these recency
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phenomena, and their full theoretical implications have yet to be determined. But so far as
echoic memory theory is concerned, it may be concluded that not only is the theory clearly
incapable of providing any general account of the auditory recency advantage, its account is
falsified even in the rather narrow set of experimental procedures that directly gave rise to it.
And, as it seemed to be also with the simple two-store theory of memory, it is perhaps not so much
that any single finding has proved decisive, but rather that an accumulating body of contrary
or otherwise problematic evidence has reached some ill-defined but critical mass.

CONJECTURES

Although it is reasonable to suspect that at least some of the resemblances among the various
recency phenomena under review may turn out to prove somewhat superficial, it also seems
unlikely that these phenomena are entirely unrelated. In keeping with a broad theoretical
approach, this section briefly discusses three theoretical possibilities of a quite general kind.

In essence, echoic memory theory assumed a fundamental discontinuity between the recency
effect itself and the auditory recency advantage. This discontinuity view seems to be retained
both in the movement hypothesis (Campbell & Dodd 1980; Campbell et al. 1983) and in the
primary-linguistic coding hypothesis (Shand & Klima 1981). Recency with written input,
where item presentation is instantaneous and not in a primary input mode, has to be attributed
to some other factor. Also, neither hypothesis provides any explanation of why the phenomena
of interest are pinned to recency; echoic memory theory gave a very credible explanation of
this. However, Campbell et al. (1983) have adopted a sensory-overwriting theory of recency
in the visual mode proposed by Broadbent & Broadbent (1981). This theory assumes that
sensory information gives rise to recency in the visual mode, too, and may continue to be
retained unless overwritten by later items that possess similar physical features. By this
conjunction of ideas, recency phenomena associated with moving features can be partly
explained. But the sensory-overwriting theory of visual recency seems largely based on some
effect of similarity on recency (see Broadbent & Broadbent 1981), and such evidence does not
seem to provide strong grounds for a sensory memory interpretation. This theory also lacks
any converging evidence of the sort that contributed so much to the strength of the echoic
memory theory. Moreover, even on this view, nothing is said about why moving features should
yield greater recency than still features.

The idea that the input mode involved in a person’s first and principal means of interpersonal
communication is a primary mode seems another interesting possibility. But it is hard to
conceive of any relation between primary linguistic coding and recency. Although Shand &
Klima (1981) did not specify any code, most of the evidence for phonological coding and for
echoic memory theory is quite distinct (see Crowder 19785, 1982). There is also evidence of
an analogous ‘ cherological’ code for the position, configuration and movement of signs in sign
language in the congenitally deaf, but there is no evidence that recency in particular is
implicated (Shand 1982). Campbell et al. (1983) discuss some additional aspects of this
hypothesis, as well as of the movement hypothesis, and demonstrate that moving signs may
produce more recency even when newly learnt by normal hearing individuals.

The third theoretical possibility is preferred, on the present view, and it is the most general.
It implies much more. continuity between all recency phenomena. Also, as shall shortly be
suggested, it leads to a reconsideration of whether localization of the phenomena over recency
positions has quite the theoretical significance that may have been thought.
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The mere occurrence of an auditory recency advantage in the long-term memory distractor
task demonstrates a strong and previously unsuspected association between the auditory
advantage and recency itself. It was this finding that had led Gardiner & Gregg (1979) to
speculate that the auditory recency advantage might simply reflect enhanced temporal
discriminability in the auditory mode. If this were so, then temporal distinctiveness could
provide an interpretation of the auditory recency advantage, as well as of recency. Thus the
third possibility is that the distinctiveness principle might tie all recency phenomena together
with a common explanatory framework. This conjecture is not altogether unrelated to the two
hypotheses just discussed. It implies that the auditory mode and the other modes that give rise
to more pronounced recency are in a sense primary, but in the sense that items in those modes
are temporally more discriminable. Also, it is possible to suppose that enhanced temporal
discriminability is a consequence of movement among stimulus features, or perhaps just more
protracted item encoding; but such suppositions are not an integral part of this theoretical
alternative. o ]

For the distinctiveness principle to be useful in this theoretical context, evidence that relates
modality differences to temporal factors would be needed, and evidence that those modes that
give rise to a recency advantage are indeed more specialized for temporal processing would
be especially important. Also, some satisfactory resolution of known dissociations between
recency itself, and the auditory recency advantage, would have to be achieved. Some ways of
possibly resolving the apparent dissociations between recency and the auditory recency
advantage that result from the effects of phonological similarity and order of recall instructions
have already been discussed in the previous section. And, at least so far as the auditory mode
is concerned, there is at least some evidence of the kind needed to support a general account
of recency in terms of temporal distinctiveness.

Some of this evidence comes from two studies by Healy (1975, 1977). In Healy’s experiments
the same sets of four items were shown in a way in which their temporal order and their spatial
order could be varied independently. Healy (1977) showed that if a distractor task after the
sequence had been presented required reading aloud, as opposed to reading silently, temporal
order recall was impaired. Spatial order recall seemed unaffected by distractor mode. Thus
there is evidence that the very difference in distractor mode that had been critically linked to
the auditory recency advantage selectively interferes with temporal order recall. This finding
is consistent with the possibility that the selective interference effect of distractor mode on the
auditory recency advantage results from interference with ordinal information. Healy’s (1975)
study showed that high phonological similarity among the items in the sequence also impaired
performance in the temporal but not in the spatial order recall task. This finding might well
be related to the effects of phonological similarity on the auditory recency advantage, as well
as to the overall decrement in ordered recall that is typically observed with high phonological
similarity.

Is there any direct evidence that the auditory mode is more specialized for temporal
processing? There is indeed now some evidence to this effect, from a study by Metcalfe et al.
(1981), who used a somewhat similar procedure to Healy’s. In the study by Metcalfe et al.,
temporal and spatial order recall were compared for both written and spoken input. Temporal
order recall was facilitated when the sequences were presented auditorily. This finding
incidentally, may not be unrelated to the fact that the auditory recency advantage tends to
be more prominent in ordered recall tasks (see also Drewnowski 19804).
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Taken together, these findings do lend some support to the idea that, at least for the auditory
mode, temporal discriminability may underlie the recency advantage, its vulnerability to
distractor mode, and also perhaps the influence of phonological similarity. If recency
phenomena in general conform with the principle of temporal distinctiveness, then it follows
that lip-reading and sign-language are similarly specialized with respect to the retention of
ordinal information.

An additional advantage of the present approach is that it provides an alternative
explanation of those suffix interference effects that are related to the similarity along other
physical dimensions of suffix items and items to be recalled, and it integrates those phenomena
with phenomena from another short-term memory task, the Brown—Peterson task. This
procedure entails presenting a small set of verbal items, often a triad, and testing recall after
a brief period of spoken distractor activity. Over several successive trials, proactive interference
builds up quite rapidly and there is a marked decline in recall. If some attribute possessed by
all the presented items is changed, however, then recall may improve dramatically. This
phenomenon has been explained by assuming that the change in the particular attribute
enhances the distinctiveness, at retrieval, of the items to be recalled, relative to the ‘redundant’
items from previous trials (see, for example, Gardiner ¢t al. 1972; Watkins & Watkins 1975).
Quite a few attributes have been shown to be effective in this task, especially semantic ones
(see Wickens 1972). But some non-semantic attributes are effective too, among them a change
in speaker’s voice (Gardiner & Cameron 1974 ; see also Gardiner & Klee 1978). That is, recall
after a few trials with auditory presentation improves markedly if the items to be recalled are
spoken in a different voice from that used on the previous trials. Both this effect and the reduced
suffix interference effect that is observed when the suffix is spoken in a different voice than items
to be recalled (Morton ef al. 1971) are interpreted in a common way by the distinctiveness
principle. In each task, performance is presumed to reflect the difficulty of discriminating
between redundant items and items to be recalled. This interpretation also accords well with
the results of a study by Watkins & Watkins (19804). In this study it was shown that although
the suffix effect is attenuated when the suffix is spoken in a different voice, the auditory recency
advantage itself is quite unaffected if the items to be recalled are spoken in alternate voices,
rather than in the same voice. There is also some evidence that another vocal attribute known
to reduce the suffix effect, the location of the speaker’s voice, may be effective in the
Brown—Peterson task too (see Weeks 1975).

Not only can those suffix effects that seemed most germane to the echoic memory theory
be readily interpreted by the principle of distinctiveness, other suffix effects may be interpreted
in the same way. For example, suffix effects are known to occur not only with speech sounds,
but also with naturally occurring environmental sounds, and with ambivalent sounds, provided
that all items are perceived and interpreted as being similar, in that they appear to belong to
the same category (see Ayres et al. 1979; Rowe & Rowe 1976; see also Craik 1979).

There is one final point to be made that seems especially apposite to the broad approach
advocated here, and it involves reconsidering the issue of the relation between the phenomena
under review and recency. The very predominance of echoic memory interpretations of the
auditory recency advantage has led to that effect’s being emphasized in separation from other
modality differences in recall, although other differences involving the auditory mode are well
known (see Penney (1975) for an earlier review). For example, there is evidence that an
auditory advantage occurs over all positions in the sequence when spoken and written items

[ 40 ]


http://rstb.royalsocietypublishing.org/

THE ROYAL
SOCIETY

PHILOSOPHICAL
TRANSACTIONS

OF

B

THE ROYAL
SOCIETY

PHILOSOPHICAL
TRANSACTIONS

OF

Downloaded from rstb.royalsocietypublishing.org

ON RECENCY AND ECHOIC MEMORY 279

alternate within the sequence (see, for example, Murdock & Walker 1969; Nilsson et al. 1980)
and when auditory items within a sequence are briefly separated by a silent, item-monitoring
task (Routh 1970, 1976). Modality differences also occur in the Brown—Peterson task; there
is evidence that a visual-auditory change in mode can act to improve recall, just as a change
in voice does (see, for example, Hopkins ez al. 1973). These findings are listed together with
some other modality phenomena by Engle ¢t al. (1980) in the context of their discussing
requirements for a comprehensive theory of auditory modality effects.

These modality phenomena can be accommodated within the framework provided by the
distinctiveness principle. For example, it is possible to view the restriction of the auditory
advantage to recency typical of most recall studies as reflecting not the loss of some transient,
sensory trace, nor even the overwriting of some more durable echoic memory, but simply the
differential accessibility, or utilization, of ordinal information under different task constraints.
The utility of such information might be fostered by conditions that encourage a single-item
rehearsal strategy, or relatively superficial encoding, as could result from an item-monitoring
task (see, for example, Routh 1976), or from mixed-modality sequences (see, for example,
Murdock & Walker 1969). This possibility also fits well with evidence that an auditory recency
advantage occurs over pre-recency positions with probe test procedures, where retrieval depends
heavily on ordinal information and where output interference is minimal (see, for example,
Murdock 196%7).

CONCLUSION

In this article I have presented a partial review of the current situation with regard to recency
and echoic memory. More specifically, I have examined the theory that echoic memory gives
rise to the auditory recency advantage in recall. This theory no longer seems tenable. Not only
is an auditory recency advantage now known to occur in longer-term recall under conditions
where it cannot possibly be attributed to echoic memory, but in short-term recall, silent lip-read
speech appears to give rise to similar recency phenomena, as does sign language. MaIny of these
recency phenomena remain unexplained and the approach adopted in this article was to suggest
that they all might be theoretically integrated by the principle of distinctiveness. With respect
to the auditory mode, this conjecture is not without empirical support. Enhanced temporal
discriminability may account for the auditory advantage in recency recall; its characteristic
vulnerability to interference from auditory distractors when they occur just at the end of the
sequence; and the influence of phonological similarity. It may also be related to the fact that
an auditory advantage is not invariably pinned to recency. Distinctiveness along other
dimensions of similarity may affect temporal discriminability and so may account for certain
other interference effects that had previously been associated with echoic memory.

Several friends and colleagues have contributed helpful suggestions, but I especially wish to
acknowledge M. M. Gardiner, V. H. Gregg, J. A. Hampton and S. H. Miller for their
comments on an earlier version of this article.
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