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Auditory presentation leads to greater recency effects in recall than does visual presentation.
This phenomenon (the modality effect) is found in both free and serial recall and in both immedi-
ate and delayed recall. Silent mouthing of visually presented stimuli also leads to enhanced recency
effects in immediate serial recall. Two experiments reported here extend the generality of the
mouthing effect by demonstrating that enhanced recency effects of mouthed stimuli occur in
delayed serial and free recall. These results are inconsistent with theories that attribute the mo-
dality effect to a purely auditory sensory memory.

Recency effects in recall tend to be much larger fol-
lowing auditory than visual presentation (Corballis, 1966).
This advantage at the end of a list for items that are heard
rather than seen is known as the modality effect. A simi-
lar effect is found when all items are presented visually,
and subjects are required to read the items either aloud
or silently: recall of terminal items is greatly enhanced
for lists that are read aloud (Conrad & Hull, 1968; Crow-
der, 1970; Murray, 1966).

One of the most striking properties of the modality ef-
fect is its wide generality. Modality effects can be demon-
strated in either immediate serial recall (e.g., Conrad &
Hull, 1968; Corballis, 1966; Murray, 1966) or immedi-
ate free recall (e.g., Craik, 1969; Murdock & Walker,
1969). They are also found in delayed serial recall (Routh
& Mayes, 1974; O. C. Watkins & M. J. Watkins, 1980,
Experiment 6) and delayed free recall (e.g., D. E. Broad-
bent, Vines, & M. H. P. Broadbent, 1978; Engle &
Roberts, 1982; Gathercole, Gregg, & Gardiner, 1983;
M. J. Watkins, O. C. Watkins, Craik, & Mazuryk, 1973)
when the retention interval is filled with a silent distrac-
tor task. Modality effects are even present in the
continuous-distractor paradigm, a form of delayed free
recall in which a vocalized distractor task occurs after ev-
ery item (or pair of items) on the list (Gardiner & Gregg,
1979; Glenberg, 1984; Greene, 1985).

Many different explanations have been offered for the
modality effect. The theory that has received the greatest
attention suggests that the modality effect, in at least some
circumstances, reflects the operation of auditory sensory
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memory, also called precategorical acoustic storage (PAS;
Crowder & Morton, 1969). According to this account,
auditory sensory information remains accessible for an
extended period of time after the presentation of a stimu-
lus. This auditory information can then be used in recall.
If an irrelevant sound (a stimulus suffix) occurs after the
last item on a list, the auditory recency effect is greatly
reduced (Crowder, 1967; Dallett, 1965). According to
the PAS theory, the stimulus suffix interferes with audi-
tory information about the last item in echoic memory.

Recent findings have challenged the PAS account of the
modality effect. Particularly important has been evidence
for enhanced recency effects in recall of nonauditory in-
formation. Silent articulatory gestures lead to patterns of
recall formerly believed to occur only with auditory
presentation. Enhanced recency effects result from recall
of lists that are lip-read by the subjects (Campbell & Dodd,
1980; Greene & Crowder, 1984, Experiment 3; see also
Spoehr & Corin, 1978). A similar pattern is found when
subjects silently articulate (or ‘‘mouth’’) visually presented
items (Greene & Crowder, 1984, Experiments 1 and 2;
Nairne & Walters, 1983). Just as reading an item aloud
(active vocalization) leads to patterns of recall similar to
hearing someone else read the item (passive vocalization),
silent mouthing (active articulation) and watching some-
one else mouth items (passive articulation) result in simi-
lar patterns of recall.

The enhanced recency effects found with lipread or
mouthed stimuli often have been seen as inconsistent with
the PAS account of the modality effect (e.g., Coltheart,
1984; Crowder, 1983; Gardiner, 1983; Greene & Crow-
der, 1984). However, as Greenberg and Engle (1983) ar-
gued, such a conclusion may be premature. Greenberg
and Engle pointed out that the lipreading and mouthing
effects may result from processes different from those that
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result in the standard modality effect. In other words, the
lipreading and mouthing data could actually be irrelevant
to interpretations of the standard modality effect. One
could then keep an echoic-memory account of the stan-
dard modality effect while seeking a different explana-
tion for the enhanced recency effects found in lipreading
and mouthing.

Thus, establishing whether the results found with si-
lent articulatory gestures are related to the modality ef-
fect is important. One can do this by determining whether
the two sets of results behave similarly under a variety
of experimental manipulations. One relevant finding has
already been made by Greene and Crowder (1984,
Experiment 1), who demonstrated that the mouthing
recency effect, like the modality effect found with audi-
tory presentation, was reduced or eliminated for lists of
acoustically similar items. However, as Greene and Crow-
der noted, this single finding is far from conclusive.
Similarity might affect recall of mouthed items and audi-
tory items in the same way but for different reasons. For
example, since acoustic similarity is necessarily related
to articulatory similarity, acoustic similarity could affect
the magnitude of the standard modality effect, but articula-
tory similarity could determine the level of mouthing
recency.

The experiments reported here were intended to col-
lect additional evidence on the question of whether audi-
tory recency and mouthing recency reflect similar
processes. The goal was to find out whether the mouth-
ing effect is found in the same variety of situations as is
the standard modality effect. Previous examinations of the
mouthing effect were restricted to immediate serial recall.
The present experiments examined the effects of mouth-
ing in delayed serial recall and in the continuous-distractor
paradigm of delayed free recall. The presence of enhanced
recency effects for mouthed stimuli in these paradigms
would be consistent with the assumption that mouthing
and auditory recency effects reflect similar processes.

EXPERIMENT 1

The standard modality effect has been found in delayed
serial recall (Routh & Mayes, 1974; O. C. Watkins &
M. J. Watkins, 1980). Experiment 1 was intended to
demonstrate a mouthing effect in delayed serial recall. All
lists were presented visually. Subjects were required to
read the items aloud or silently or to mouth them silently.
After the final item, subjects performed an arithmetic task
for 40 sec before attempting to recall the items in order.

Method

Subjects. Thirty-six aduits participated in this experiment. They
were recruited by signs distributed around campus and were paid $4.

Materials. Forty-two lists, each consisting of six one-syllable
four-letter nouns, were constructed. Each word occurred once in
the experiment. All lists were shown in the same order to all sub-
jects. The order of the items on each list was counterbalanced across
subjects so that each item occurred equally often at each of the six
positions for all conditions. All items were displayed on a com-
puter terminal controlled by a NorthStar Horizon computer system.

Procedure. All subjects were tested individually while seated in
front of the terminal. They saw lists of six words, shown in the
middle of the screen at a rate of one item every 2 sec. After the
sixth word, two-addend addition equations (e.g., 1 +2=3) appeared.
Subjects were required to press one key on the terminal keyboard
if the equation was true and a different key if the equation was false.
Equations were shown at a 2-sec rate. Subjects had to respond to
20 equations after each list, making the filled retention interval
40 sec long. After this period was over, subjects had to write down
the list items in order on a piece of paper. They were required to
start at the first space and fill in the six spaces consecutively, drawing
a line through any space they left blank. An experimenter sat fac-
ing the subject to ensure compliance with the instructions.

The main independent variable involved the way in which sub-
jects read the list items that were shown on the terminal screen.
Equal numbers of subjects were asked to read each item aloud as
it was shown, to read each item silently, or to mouth each item
vigorously. Those subjects in the mouthing condition were told to
avoid making any sound as they articulated the words.

In all, each subject saw 42 lists. The first 2 lists were considered
practice and were not included in the analyses.

Results and Discussion

The results from Experiment 1 are shown in Figure 1.
There are two ways to score data from a serial-recall ex-
periment. One can count an item as being correct if it was
recalled at any position (item criterion), or one can re-
quire that an item be assigned to the correct position (po-
sition criterion). As can be seen from the figure, both
methods of scoring led to essentially the same conclusions.
There was little difference between the aloud and silent
conditions at the beginning of a list. However, there was
a marked advantage for the aloud condition further in the
list; this advantage is greatest at the last position. This
is the standard modality effect. Mouthing hurt perfor-
mance on the first couple of items, possibly because it
is a relatively novel task and interferes with rehearsal.
However, the mouthed condition exhibited a larger
recency effect than did the silent condition. This repli-
cates the general pattern found in immediate serial recall
by Greene and Crowder (1984, Experiment 1).

An analysis of variance on the absolute number of items
recalled, scored according to the item criterion, resuited
in a significant effect of serial position [F(5,165) = 26.32,
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Figure 1. Proportion of items recalled in Experiment 1, scored

according to the position criterion (if an item is recalled in the cor-

rect position) or the item criterion (if an item is recalled at all).



MSe = 17.69] and a significant interaction between con-
dition (aloud, silent, or mouthed) and position {F(10,165)
= 4,44, MSe = 17.69]. When the position criterion was
used to score the data, identical conclusions were reached.
The main effect of position [F(5,165) = 43.08, MSe =
18.77] and the interaction between condition and posi-
tion [F(10,165) = 4.37, MSe = 18.77] were again sig-
nificant. The main effect of condition was not significant
using either criterion for scoring.

The focus of this research was not on main effects, but
rather on the interaction between condition and serial po-
sition and particularly on the influence of condition on
the magnitude of the recency effect. For purposes of
statistical analysis, the recency effect was defined as the
difference between the recall of the last item and the aver-
age level of recall of the previous items. This measure
has been used in several previous studies of modality and
stimulus-suffix effects (e.g., Greene, 1985; Greene &
Crowder, 1984; M. J. Watkins & Todres, 1980; O. C.
Watkins & M. J. Watkins, 1982). Using this measure of
recency as the dependent variable, when the data were
scored using the item criterion, there was a significant
overall effect of condition [F(2,33) = 4.84, MSe =
41.61]. The crucial question is whether the mouthing sub-
jects exhibited significantly more recency than did the si-
lent subjects. This comparison of means was indeed sig-
nificant [F(1,22) = 4.42, MSe = 45.62]. Additional
comparisons of means showed that there was no differ-
ence between the mouthing and aloud groups [F(1,22) =
0.71, MSe = 55.00] and that there was significantly more
recency in the aloud than in the silent groups [F(1,22) =
15.93, MSe = 24.21]. This latter finding is simply a repli-
cation of the basic modality effect.

Identical conclusions are reached by scoring the data
using the position criterion. There was a significant overall
effect of group on recency [F(2,33) = 4.56, MSe =
43.90]. Once again, the crucial comparison between the
mouthing and silent groups was significant [F(1,22) =
4.33, MSe = 44.60], as was the comparison of the aloud
and silent groups [F(1,22) = 13.70, MSe = 29.20]. There
was again no significant difference between the aloud and
mouthing groups [F(1,22) = 1.55, MSe = 57.89].

We consider this sort of recency measure to be useful
when trying to compare recency effects between condi-
tions that differ greatly in their overall levels of recall.
However, there may be questions as to whether our con-
clusions, and particularly our finding of a significant
mouthing enhancement of recency, result from the par-
ticular measure we used. To address this possibility, we
also carried out analyses on the raw number of items
recalled from the last position. The crucial comparison
between the mouthing and silent group was significant us-
ing either the item criterion [F(1,22) = 4.87, MSe =
44 .38] or the position criterion [F(1,22) = 4.50, MSe =
36.41]. Mouthing led to enhanced absolute levels of recall
of terminal items, as well as enhanced relative recency.
For completeness, we note that the overall effect of con-
dition, the difference between the aloud and mouthing
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groups, and the difference between the aloud and silent
groups were also significant in this analysis using either
the item or position criteria.’

Experiment 1 demonstrated a mouthing modality effect
in delayed serial recall. This experiment extended previ-
ous research on mouthing recency effects in several other
ways as well. This was the first experiment to demon-
strate a mouthing effect in recall of words; previous
mouthing experiments used letters or numbers. Also, in
Experiment 1, each word occurred only once in the en-
tire experiment. Previous experiments in this area used
orderings of constrained sets of items as lists, with each
item occurring on many different lists during a session.
Finally, the list length was shorter here than in previous
experiments. Although there was no specific reason to ex-
pect any of these factors to be crucial, it is comforting
to know that the mouthing effect is robust against manipu-
lations of these factors. This is one more way in which
the mouthing effect resembles the standard modality
effect.

EXPERIMENT 2

The most surprising situation in which the standard mo-
dality effect occurs (at least to adherents of an echoic-
memory account of the effect) is in the continuous-
distractor paradigm. In this paradigm, first developed by
Bjork and Whitten (1974), each item (or pair of items)
is preceded by a period of distractor activity. The last item
is followed by another period of distractor activity. Large
modality effects can be found in free recall using this
paradigm, even when the distractor activity involves
vocalization that would be sufficient to eliminate the mo-
dality effect if it had occurred only after the last item
(Gardiner & Gregg, 1979; Glenberg, 1984; Greene,
1985). This is very hard to reconcile with an echoic-
memory account of the modality effect in free recall.

Experiment 2 determined whether mouthing would lead
to enhanced recency effects in the continuous-distractor
paradigm. List items were read aloud, read silently, or
silently mouthed by the subjects. Each item was preceded
and followed by a 10-sec interval in which the subject had
to count backward. This counting task was performed
either aloud or with mouthing. After the 10-sec interval
following the last item, subjects were asked for free recall.

Method

Subjects. Seventy-two undergraduates participated in this experi-
ment to fulfill a course requirement. All subjects were tested in-
dividually.

Materials. Twenty-four lists, each consisting of six four-letter
one-syllable nouns, were constructed. Each word occurred only once
in the experiment. The order of presentation of the lists was fixed.
Items within a list were counterbalanced across subjects so that all
items occurred equally often at each position in each condition.

Procedure. There were two manipulations of interest in this ex-
periment. The first was the manner of reading the list items (read-
ing silently, reading aloud, or silently mouthing). This was a within-
subject variable, applied in counterbalanced order. The second
manipulation involved the distractor activity that preceded and fol-
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lowed each of the list items. This activity involved either reading
aloud or silent mouthing. This was a between-subjects variable.

All stimuli were shown on a computer terminal controlled by a
NorthStar Horizon computer system. At the beginning of a list, a
three-digit number, randomly chosen by the computer, appeared
for .5 sec in the middle of the terminal screen. Half of the subjects
were required to read this number aloud as soon as they saw it.
The remaining subjects had to mouth the number silently. The num-
ber then went off the screen, and a single asterisk appeared and
started flashing at a rate of twice per second. Subjects had to count
backward by threes at this pace. This involved either saying the
numbers aloud or mouthing them. After 10 sec had passed, the aster-
isk went off the screen, and a word appeared on the screen for 1 sec.
One second after the word went off the screen, another number
appeared, and the subjects were to begin counting backward again.
This continued until the subject had seen six words and gone through
seven periods of counting backward. Then the subject was asked
for free recall of the words. When subjects felt that they could not
recall any more items, they pressed a key on the terminal to begin
the next list.

In all, each subject went through 24 lists. On 8 of the lists, the
subject was required to read each word aloud as it was shown. On
another 8 lists, the words had to be read silently. On the remain-
ing lists, the subject silently mouthed the items. The 8 lists in each
condition occurred successively; in other words, manner of read-
ing the list items was blocked. An experimenter sat facing the sub-
ject to monitor compliance with the instructions. The first list in
each condition was considered practice and was not scored.

Results and Discussion

The results are shown in Figure 2. In a free-recall ex-
periment such as this, position scoring is not appropri-
ate, so all scoring is done using the item criterion. The
serial-position curves look similar for both distractor con-
ditions. In both panels, the items read aloud exhibited
greater recency than did items read silently. This is the
long-term modality effect (Gardiner & Gregg, 1979). The
mouthing condition also led to greater recency than did
the silent condition. Therefore, the results from the
continuous-distractor paradigm qualitatively resembie
those found in immediate recall.

An overall analysis on the absolute number of items
recalled found significant main effects of manner of read-
ing the stimuli (reading aloud, reading silently, or silently
mouthing) [F(2,140)= 35.70, MSe = 1.64] and of posi-
tion {F(5,350) = 39.92, MSe = 2.40] and a significant
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Figure 2. Proportion of items recalled in Experiment 2.

interaction between these two variables [F(10,700) =
4.77, MSe = 1.57]. No other main effects or interactions
were significant.

An analysis of variance was performed in which the
magnitude of the recency effect was again defined as the
difference in level of recall between the last item and the
average of the other positions. The nature of the distrac-
tor activity (aloud or mouthed) had no effect on the mag-
nitude of recency [F(1,70) = 0.01, MSe = 3.67] and also
did not interact with any other comparison. This variable,
therefore, will not be discussed further. However, the
manner of reading the stimuli (aloud, silent, or mouthed)
did significantly affect recency [F(2,140) = 7.93, MSe
= 2.12].

The crucial comparison in this experiment is between
the mouthing and silent conditions. Once again, there was
a significant difference [F(1,70) = 5.15, MSe = 2.24],
with mouthing leading to an enhanced recency effect. Ad-
ditional comparisons of means showed the expected ad-
vantage in recency for the aloud over the silent condition
[F(1,70) = 15.63, MSe = 2.13] and no significant differ-
ence between the aloud and mouthing conditions [F(1,70)
= 2.82, MSe = 2.00].

To eliminate the possibility that our results depend on
our choice of dependent measure, we carried out analyses
on the absolute number of items recalled from the last
position. There was a significant main effect of manner
of reading the stimuli [F(2,140) = 26.69, MSe = 1.52].
The crucial advantage of the mouthing condition over the
silent condition was again significant [F(1,70) = 7.78,
MSe = 1.63]. In this experiment, as in Experiment 1,
mouthing led to enhanced recency in both absolute and
relative terms. Additional comparisons of means showed
that there were significant differences between the aloud
and silent conditions [F(1,70) = 46.80, MSe = 1.71] and
between the mouthing and aloud conditions [F(1,70) =
23.98, MSe = 1.21]. This latter comparison had been sig-
nificant in Experiment 1 but did not reach significance
in the analysis of our relative recency measure in either
experiment.?

Enhanced recency effects in the aloud and mouthing
conditions are remarkable results, considering the fact that
there was a retention interval containing a vocalized or
mouthed distractor activity after every item (including the
last). This result might be uninteresting if the distractor
task was, for some reason, ineffective. However, there
is reason to believe that this is not the case. Greene (1985)
employed exactly the same distractor activity as was used
here in the vocalized-distractor condition and demon-
strated that 10 sec of this activity was sufficient to com-
pletely eliminate the standard modality effect when this
activity occurred only after the last item on the list. Since
mouthed stimulation is almost as potent as auditory stimu-
lation in eliminating auditory recency, and slightly more
potent than auditory stimulation in eliminating mouthing
recovery (Greene & Crowder, 1984, Experiment 2), the
mouthed version of this task should also have been effec-



tive. Thus, the presence of enhanced recency effects in
the aloud and mouthing conditions does not seem to be
caused by any defects in the distractor activity used.

GENERAL DISCUSSION

These two experiments examined the effects of silent
mouthing of list items in two paradigms using delayed
recall. The two paradigms used were delayed serial recall
with a silent distractor activity occurring during the reten-
tion interval and the continuous-distractor paradigm of
free recall with a vocalized or mouthed distractor activity
preceding and following each item on the list. The results
of both experiments paralle]l those found earlier in im-
mediate serial recall: Although mouthing leads to a decre-
ment in memory for early items, there is an enhanced
recency effect of the sort formerly believed to occur only
with auditory stimulation. The results suggest that the
mouthing recency effect occurs in the same range of sit-
uations as does the standard modality effect.

Taken together with Greene and Crowder’s (1984, Ex-
periment 1) finding that acoustic confusability decreases
both auditory and mouthing recency, our results suggest
that the mouthing effect and the standard modality effect
have a common basis. This would mean that theories that
attribute modality effects to a purely auditory sensory
memory are incomplete at best (e.g., Crowder & Mor-
ton, 1969; O. C. Watkins & M. J. Watkins, 1980).
Modality-like effects can be found in the absence of au-
ditory stimulation.

Several other assumptions of the echoic-memory ac-
count of modality effects have been challenged by recent
data. One of the properties commonly associated with a
sensory memory store is brief duration. Although Crow-
der and Morton (1969) claimed that information in PAS
persisted for at least a few seconds, they had no exact
estimates for its duration. It now seems likely that the
source of information responsible for the modality effect
lasts for at least 20 sec and possibly does not decay at
all (M. J. Watkins & Todres, 1980). This information is
not simply an auditory analogue to the quickly decaying
visual sensory store studied by Sperling (1960) and Aver-
bach and Coriell (1961).

Another assumption of the echoic-memory account that
has been challenged concerns the amount of information
stored. Echoic memory was believed to hold one or two
vowel sounds. Any subsequent auditory stimulation would
interfere with the information held in echoic memory, with
the amount of interference being a positive function of
physical similarity. This sort of approach is completely
unable to deal with the results found in the continuous-
distractor paradigm, in which a robust auditory advan-
tage occurred even when many seconds of auditory stimu-
lation occurred after each item. One way to deal with this
finding is to assume that the information responsible for
the modality effect is held in a memory system with far
greater capacity than the echoic-memory store proposed
by Crowder and Morton (1969).°
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It may be possible to revise the echoic-memory account
to deal with these recent findings. We have discussed some
tentative revisions elsewhere (Crowder, 1983; Greene &
Crowder, 1984), as has Frankish (1985; see also Frankish
& Turner, 1984). However, it is clear that quite drastic
revisions are needed in the echoic-memory account. Un-
like the original proposal of Crowder and Morton (1969),
the system responsible for the modality effect appears to
persist for relatively long periods of time, to have an as
yet undetermined (and possibly quite large) capacity, and
to be not purely auditory at all.

A plethora of theories have been proposed as alterna-
tives to an echoic-memory account and are capable of ex-
plaining some of the data that have been collected on the
modality effect (see, e.g., D. E. Broadbent & M. H. P.
Broadbent, 1981; Campbell & Dodd, 1980; Gardiner,
1983; Glenberg, 1984; Nairne & McNabb, 1985; Pen-
ney, 1985; Shand & Klima, 1981). However, none of
these theories has attempted to explain the full range of
data that was, at one time, accommodated by the echoic-
memory theory of modality effects. For example, none
of the theories listed above has tried to explain why the
modality effect is found in recall of vowels but not in recall
of stop consonants (Crowder, 1971). Moreover, the re-
cent evidence that has challenged the echoic-memory ac-
count can be almost as troublesome for these alternative
theories. Those theories that have been designed explicitly
to explain why modality effects are found after prolonged
auditory stimulation in the continuous-distractor paradigm
(Gardiner, 1983; Glenberg, 1984) have no a priori basis
on which to predict that mouthed and lipread items would
also exhibit modality effects. Those theories that are capa-
ble of explaining the mouthing and lipreading data (D. E.
Broadbent & M. H. P. Broadbent, 1981; Campbell &
Dodd, 1980; Nairne & McNabb, 1985; Shand & Klima,
1981) do not predict that modality effects would be found
in the continuous-distractor paradigm.

In short, there is currently no adequate unitary account
for the modality effect. However, there is now consider-
able evidence that the echoic-memory account of Crow-
der and Morton (1969) is wrong in several fundamental
ways. Additional experimentation will be necessary to de-
cide whether the modality effect can best be explained by
a revision of the original Crowder and Morton theory or
by development of one of the many alternative accounts
that have been proposed in recent years.
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NOTES

1. The analyses reported thus far have all used subjects as the ran-
dom factor. We repeated the analyses on absolute recall of terminal items
using lists, rather than subjects, as a random factor. The main effect
of condition was significant using either the item criterion [F(2,78) =
113.53, MSe = 2.18] or the position criterion [F(2,78) = 102.85, MSe
= 2.22]. The crucial comparison between the mouthing and silent con-
ditions was easily significant [F(1,39) = 54.82, MSe = 2.28, using the
item criterion, and F(1,39) = 34.63, MSe = 2.14, using the position
criterion]. The aloud condition led to significantly greater terminal-item
recall than the mouthing condition using either the item criterion [F(1,39)
= 58.34, MSe = 2.10] or the position criterion [F(1,39) = 72.55, MSe
= 2.20}. The aloud condition led to significantly greater recency than
the silent condition using either the item criterion [F(1,39) = 228.12,
MSe = 2.17] or the position criterion [F(1,39) = 193.67, MSe = 2.33].
In short, exactly the same conclusions are reached using either subjects
or lists as a random factor.

2. The analyses on absolute recall of terminal items in Experiment 2
were repeated using lists, rather than subjects, as random factor. There
was again a main effect of condition [F(2,38) = 6.84, MSe = 1.33].
The mouthing condition led to significantly greater recall of terminal
items than did the silent condition [F(1,19) = 4.82, MSe = 2.0i]. In
addition, there were significant differences between the aloud and mouth-
ing conditions [F(1,19) = 4.79, MSe = 1.82} and between the aloud
and silent conditions [F(1,19) = 5.06, MSe = 1.42].

3. It may be possible to explain modality effects in the continuous-
distractor paradigm without abandoning the assumption that modality
effects reflect the operation of some sort of limited-capacity store. For
example, one could propose that access to this store is not automatic
and that distractor stimulation does not enter such a store when it oc-
curs after every item. In other words, this store could be selective.
However, since the modality effect in the continuous-distractor paradigm
is dependent on the semantic relationship of the list items to the distrac-
tor stimulation (Greene, 1985), such an account still would involve radical
changes from the original echoic-memory theory.
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