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The operational distinction between short-
term memory (STM) and long-term memory
(LTM) is far from precise. However, there
is very good agreement that STM is being
studied when the list is presented once at a
rate of less than 2 sec per item and retention
is assessed after less than 30 sec, and LTM
is being studied when the list is presented
several times over a period of time measured
in minutes and retention is assessed after
minutes, hours, or days. The principal be-
havioral approach to the question of whether
STM is theoretically distinct from LTM has
been to determine whether both are influ-
enced by the same variables. The present
study is concerned with one such variable:
the similarity of an interpolated list (IL) to
the original list (OL).

It is well established that the similarity of
an interpolated list to the original list affects
the amount of retroactive inhibition (RI) in
LTM studies of serial and paired-associate
learning (e.g., McGeoch and McDonald,
1931; Osgood, 1949, 1953). In paired-asso-
ciate learning, when the response items in
the interpolated list are either similar or dif-
ferent from the response items in the original
list, RI increases with increasing similarity
of the stimulus items (Gibson, 1941; Bugelski
and Cadwallader, 1956). When the similarity
of the stimulus items is held constant, most
studies show RI to increase as the similarity
of the response items is varied from similar
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to different (Osgood, 1946, 1948; Young,
1955; Gladis and Braun, 1958). Bugelski
and Cadwallader (1956) found a slight re-
versal in this relationship. With the exception
of this latter finding by Bugelski and Cadwal-
lader, the transfer and retroaction surface of
Osgood (1949, 1953) describes quite accu-
rately the findings on similarity and RI in
paired-associate learning. In serial learning it
is impossible to vary stimulus and response
similarity independently, but the Osgood sur-
face makes the clear prediction that a similar
interpolated list will produce greater RI than
a different (less similar, neutral, etc.) inter-
polated list. Exactly this finding was reported
by McGeoch and McDonald (1931) for serial
learning.

Attempts to demonstrate an analogous
effect in STM have apparently been unsuc-
cessful (Broadbent, 1963). Thus, Broadbent
has argued that, in STM, interference from
activity interpolated between presentation
and recall is essentially independent of the
nature of that activity so long as the activity
prevents rehearsal for the same period of
time. If true, this would be an important dif-
ference between STM and LTM. On the
contrary, if interference in STM can be shown
to depend on the nature of the interfering
activity in the same way as in LTM, then
it will be plausible to assume that STM and
LTM are performed by the seme system
operating in a guantitatively different manner
under different degrees of learning (or, less
parsimoniously, different systems operating
on the same principles). It might be well to

Copyright (c) 2000 Bell & Howell Information and Learning Company
Copyright (¢) Academic Press



54

note in passing that the word “system” is
used in the theoretically neutral sense of a
set of cells functioning according to certain
laws. Nothing more specific is intended.

The similarity of two lists can be varied in
many different ways, and failure to obtain a
relationship between similarity and RI may
only mean that one has chosen dimensions
of similarity that are inappropriate for the
task. A study by Conrad (1962, 1964) of
the types of intrusion errors occurring in im-
mediate recall of a list of six letters suggested
that the important dimensions of similarity
in STM may be auditory dimensions, under
conditions of either auditory or visual pres-
entation. Conrad found that letters whose
pronunciation ends with an “&” sound (B, C,
P, T, V) tend to be confused with each other
in recall, and letters whose pronunciation be-
gins with “¢” sound (F, M, N, S, X) tend
to be confused with each other in recall. This
was true even though the letters were pre-
sented visually at the rate of 0.75 sec per
letter under conditions where the proability of
perceptual error was known to be negligible.
Conrad’s study shows that an intrusion error
in short-term recall tends to be similar to the
presented item in acoustic characteristics; it
does not show that short-term recall can be
differentially affected by interfering lists dif-
fering in their acoustic similarity to the
original list.

Previous studies of RI in STM have dem-
onstrated that there is greater RI with a
greater amount of interpolated material when
delay covaries with amount of interpolated
material (Peterson and Peterson, 1959; Mur-
dock, 1961; Hellyer, 1962}, and when delay
is held constant (Peterson and Peterson,
1962). Greater amount of interpolated ma-
terial or greater. difficulty of the interpolated
material should cause more RI according to
decay theories of forgetting in STM. Trace
decay theories, such as those of Brown (1938)
and Broadbent (1963), assume that Ss keep
renewing the trace by rehearsal. The more
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difficult the interpolated task, the more time
it takes away from rehearsal and the more the
trace decays. What is important is to demon-
strate whether the similarity of the inter-
polated task affects RI in STM, even when
the difficulty of the interpolated task is pre-
sumed to be constant. Of course, one could
always argue that two interpolated tasks dif-
fering in similarity to the original task were
also different in difficulty, despite an equal
number of interpolated items and equality on
some finite number of performance measures;
but such arguments would be grossly ad koc
without supporting evidence. The purpose of
the following experiment is to determine
whether interfering lists of equal difficulty but
different similarity to the original list produce
different amounts of RI.

METHOD

Procedure. The procedure was similar to that
developed by Peterson and Peterson (1959). A list
of 4 letters was presented at the rate of 2 letters
per second followed immediately by a tone, which
was followed immediately by a list of 8 letters pre-
sented at the rate of 2 letters per second which the
Ss were instructed to write down as they were pre-
sented, followed immediately by a tone, followed
immediately by recall of the first 4 letters. Twelve
sec was allotted for recall of the 4 letters, followed
by a “ready” signal for the next trial. The Ss were
instructed that correct recall consisted of filling-in
4 boxes with the correct 4 letters in the correct
order.

Presentation was auditory, and the entire experi-
ment was recorded on tape. Each trial required
about 20 sec (there were 135 trials) and the experi-
ment lasted 45 min, The Ss had the copy sheets in
front of them at the time of recall but were in-
structed to cover what they had written immediately
after finishing the copying task and before begin-
ning recall.’

There were three different types of 4-letter lists:
(4 &) Four different letters were selected randomly
from the consonants whose pronunciation ends in &
(B, C, D, G, P, T, V, Z). (4 &) Four different
letters were selected randomly from the consonants
whose pronunciation begins with & (F, L, M, N, §,
X). (2 & 2 €) Two letters were randomly selected
from each of the two auditory confusion classes
and randomly ordered. The interfering 8-letter lists
were composed of different combinations of letters
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that were: (1) identical to the letters presented in’

the original 4-letter lists, (S) similar to the letters
in the original 4-letter lists in the sense of being
from. the same auditory confusion class, and (D)
different letters, from a different auditory confusion
class.

Design. The present experiment involved 15 dif-
ferent conditions determined by the type of 4-letter
list and type of 8-letter interfering list. Five condi-
tions were devoted to determining whether similar
or different interpolated letters produce greater RI.
In conditions (4 &) (8 S), and (4 &) (8 D), OL
consisted of 4 & letters, and IL consisted of 8
similar letters or 8 different letters, respectively. In
conditions (4 é) (4 S, 4 D), (4 & (2 S, 6 D),
and (4 &) (8 D), OL consisted of 4 & letters and
IL consisted of 8 letters, some similar and some
different, in the proportions indicated. In none of
these five conditions were any identical items used
in the IL. Since there are only eight & letters and
six € letters, the removal of four identical letters
from either set reduces the number of possible similar
letters to four and two, respectively. Thus, in order
to fulfill the specifications listed above, it was
necessary to use the similar letters twice in the IL
of conditions (4 &) (8 S) and (4 &) (4 S, 4 D),
but no similar letter was presented twice in imme-
diate succession. With this exception, all selection
and ordering of the interpolated letters was done
randomly without replacement. The assumption was
made that nonadjacent repetition of a similar letter
in a list of eight letters would produce almost as
much RI as two similar letters and certainly not
more RI than two similar letters. Comparison of
(4 8) (2 S, 6 D) with (4 &) (8 D) provides a
check on this assumption since no letter is repeated
in either of these two conditions. If this comparison
yields findings different from the other comparisons,
then this will indicate that the assumption is
incorrect.

When OL consists of 2 € letters and 2 € letters,
it is possible to determine whether IL consisting of
similar & letters or similar & letters (but not both)
interferes more with the similar letters or the
different letters in the OL. Two conditions were
devoted to answering this question: (2 & 2 &)
(8 Sé) and (2 & 2 &)(8 Sé&). Since the comparison
of interest is the error rate for similar vs. different
ietters in the same condition, there is no possible
confounding in the fact that it was necessary to
draw the 8 Sé letters from a population of six and
the 8 Sé letters from a population of four.

Four additional conditions plus condition (4 &)
(8 D) were devoted to determining whether identical
or different interpolated letters produce greater RI
The OL consisted of & letters in all of these condi-

tions, and the IL consisted of different proportions
of identical (&) and similar (&) letters: (4 &) (8 I),
(4€) (61,2D), (4¢) (4L, 4D), (48 (21L6D),
and (4 &) (8 D). Letters were used twice in non-
adjacent positions when it was necessary to fulfill
the specifications as to proportions of I and S
letters. All three paired comparisons of the condi-
tions (4 €) (41,4 D), (4 &) (21,6 D), and (4 &)
(8 D) are unconfounded by differences in repetition
structure and provide another check on the assump-
tion that small differences in the repetition structure
of the IL are of no significance in this experiment,

Four additional conditions plus condition (4 &)
(8 S) were used to determine whether identical or
similar interpolated letters produce more RI, Since
the re’ationship between identical and similar letters
is, in principle, derivable from the relationships be-
tween similar and different letters and between
identical and different letters, this comparison pro-
vides a check on the reliability of the other compari-
sons. To make this check more stringent, the OL
for these conditions consisted of 4 & letters and the
IL consisted of different proportions of identical
(&) and similar (&) letters: (4 &) (8 I), (4 &) (61,
28), 48 (41,48), @& (21 689), and
(4 &) (8 S). Again, letters were used twice in
non-adjacent positions when it was necessary to
fulfill ‘the specifications as to proportions of I and S
letters. The comparisons of (4 &) (8 1) with (4 &)
(8S)and of (48) (61,28S) with (48) (21,6 5)
are unconfounded by differences in repetition struc-
ture and provide yet another check on the assump-
tion that small differences in the repetition structure
of the IL are of no significance in this experiment.

There were nine replications of each of the 15
different conditions, making 135 lists of 4 and 8
letters given to each S in a 45-min session. The
lists were randomly ordered in nine blocks of 15;
each block containing one list from each condition.

Subjects. The Ss were 28 M.LT. undergraduates
taking courses in psychology. Participation in experi-
ments was part of their course requirements.

RESULTS

Copying 8 letters presented at the rate of
2 letters per second was a task of intermediate
difficulty for these Ss. In the first set, 57%
of all the interfering lists were copied with
no mistakes; by the ninth set, the figure was
67%), indicating a small practice effect. Ex-
planation of why Ss make errors in copying
is beyond the scope of this study. However,
it is perfectly clear that Ss differ in how fast
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they can copy letters, and if one is to use
one rate of presentation for all Ss and prevent
almost all rehearsal on the part of the “fast
copiers,” it is necessary to use a rate of pres-
entation such that the ‘“slow copiers” make
errors. Perfect performance on the copying
task would indicate not that all Ss were re-
fraining from rehearsal, but that the task
was 5o easy that many Ss had time to re-
hearse in addition to copying. On the other
hand, an IL task that was impossibly difficult
might induce Ss to give up on the IL and
rehearse the OL. Analysis of variance of the
number of interpolated lists correctly copied
for each § for each condition showed that
differences among conditions were insignifi-
cant in every case. Therefore, the following
analysis is confined to differences between
the conditions in recall of the original 4-letter
list.

Each S's data for cach condition was analyzed
for ordered recall, item recall, and position recall
for items (letters). An S’ report of an item is
correct by an ordered-recall criterion if and only
if the correct item is recalled in the correct position.

An S’s report of an item is correct by an item-
recall criterion if and only if it appears anywhere

in his report of the list in question. The ordered--

and item-recall error rates for a condition for an S
are the ratio of the ordered- or item-recall errors,
respectively, to the total number of opportunities
for error (4 X 9 ='36). Position recall, independent
of item recall, is obtained by subtracting the item-
recall errors from the ordered-recall errors, reducing
the total number of possible errors by the number
of item-recall errors when computing the error rate
for position recall. Item recall and position recall
are statistically independent, and ordered recall
reflects the combined operation of the recall of items
and the recall of the correct position for items.
Ordered recall is not statistically independent of
item recall, and therefore is not as suitable for the
assessment of the recall of order as is position
recall. Position recall is statistically independent of
item recall because only the items that are correct
by an item-recall criterion are scored by the position-
recall criterion. This experiment and other experi-
ments (e.g., Wickelgren, 1964; Wickelgren, 1965)
demonstrate that item recall and position recall
may be affected in either the same or different ways
by an independent variable, justifying the separate
computation of item- and position-recall error rates.
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Ordered-recall error rates are also reported because
they are familiar and because they provide an over-
all measure of memory.

When any two conditions are compared by any

-of the three measures of recall, the error rate in

each condition for each S is computed, and one is
subtracted from the other to give a difference score
favoring one condition or the other. Superiority of
one condition over the other is determined by ap-
plying the Wilcoxon Matched-Pairs Signed-Ranks
test to the 28 difference scores. There are three
substantive questions by which the comparisons of
conditions in this experiment can be organized: (1)
interference from similar vs. different items, (2)
interference from identical vs. different items, (3)
interference from identical vs. similar items.

Interference from Similar vs. Different
Items. Table 1 presents the ordered-recall,
item-recall, and position-recall error rates for
the five conditions in the experiment that
were designed to determine whether items
from the same auditory confusion class (simi-
lar items) produce more RI than items from
a different auditory confusion class (different
items}. Table 1 shows that similar items pro-
duce much more interference than different
items. All nine comparisons are in the same
direction, and seven of them are significant.
The error rate is higher for (4 €) (8 S) than for
(4 €) (8 D) in ordered recall (p < .05), item
recall ( < .01), and position recall (n.s.).
The error rate is higher for (4 é) (4 S, 4 D)
than for (4 €)(2 S, 6 D) in ordered recall
(p < .001), item recall (p < .01}, and posi-
tion recall (p < .05). The error rate is higher
for (4 €) (25,6 D) than for (4 &) (8 D) in
ordered recall (p < .01), item recall (p <
.001}), and position recall (n.s.). It is clear
that the principal effect is in item recall, but
there is also some effect on position recall.

In order to determine more precisely the
nature of the RI produced by similar vs. dif-
ferent items, consider the frequency of extra-
list intrusions from the & confusion class, ex-
tralist intrusions from the é confusion class,
omissions, and intralist instrusions (repetition
of an item in the OL) as reported in Table 2.
Since the principal difference in the RI of
similar vs. different items is in the recall of
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TaBLE 1
INTERFERENCE FROM SIMILAR VS, DIFFERENT ITEMS

Error rate (%)

Ordered Item Paosition
Condition recall recall recall
(4€)(88) 55.7 430 223
(48)(8D) 47.0 328 211
(48)(45,4D) 30.2 27.9 30.9
(4€)(25,6 D) 39.5 22.7 21.7
(4€)(8D) 316 13.8 20.7

items, not the recall of position, this analysis
of error types uses ifem recall scoring, This
accounts for the low frequency of intralist
intrusion errors; misplacement of a correct
item does not count as an intralist intrusion
error unless that item was recalled in more
than one position. Extralist intrusions of let-
ters other than those used in the experiment
(nameIYJ AJ E7 H7 17 J’ K7 07 Q7 R} U’ W7
and Y) were very rare (error rate less than
0.05%). No relevant comparison of condi-
tions shows significant differences in omis-
sions, intralist intrusions, or extralist intru-
sions of letters not used in the experiment.
It is clear from Table 2 that the major in-
terfering effect of similar items is to increase
the frequency of extralist intrusion errors
that are similar to the items presented in the
original list. Extralist € intrusions are more
frequent in (4 €) (8 S) than in (4 &) (8 D)
(p < .001); extralist € intrusions are more
frequent in (4 €) (4 S, 4 D) than in (4 &)
(25,6 D) (p < .05); and extralist € in-
trusions are more frequent in (4 &) (2 S, 6 D)
than in (4 €) (8 D) (p <« .001). The fre-
quency of extralist intrusion errors that are

different from the items presented in the
original list does not vary in a consistent
manner, It is definitely no¢ correct to say that
the extralist intrusion errors tend to be the
items presented in the interfering list. In el
conditions the extralist intrusion errors tend
to be from the same auditory confusion class
as the items presented in the original list, but
the magnitude of the interference from similar
items increases when similar items are used
in the interfering list,

Table 3 presents the ordered-recall, item-
recall, and position-recall error rates for the
two conditions designed to answer a question
closely related to the question answered in
Table 1. The question is whether an inter-
fering list composed of items from one au-
ditory confusion class will interfere more
with similar items than with different items
in the original list, when the original list is
composed of two items from each confusion
class. Table 3 also reports some differences
in ordered recall, item recall, and position
recal] for letters from the & and & confusion
classes. The two lines of fotals are averages
over both conditions that show differences in

TABLE 2
TvPES OF ITEM REcALL ERRORS

Error rate (%)

Extralist intrusions

Intralist Total

Condition e é Omissions intrusions item recall
(48)(89%) 26.3 7.5 8.1 11 43.0
(48)(8D) 13.7 110 7.0 1.1 328
(48)(485,4D) 7.4 15.6 45 04 279
(48)(285,6D) 4.8 13.3 3.8 0.6 22.7
(48)(8D) 3.3 7.4 2.5 0.6 13.8
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TasLE 3
INTERFERENCE WITH SIMILAR VS. DIFFERENT ITEMS

Error rate (%)

brdered

Item Position
recall recall recall
Similar Different Similar Different Similar Different
Condition items items items items items items
(28&2¢é)(88Sé) 50.0 33.9 44.8 230 9.4 14.2
(28&2¢)(85S¢&) 52.0 47.6 39.1 379 21.2 15.7
Total 510 40.8 420 30.5 15.6 14.8
] é é é ] €
Total 48.8 43.0 41.4 311 12.7 17.3

recall of similar vs. different items or differ-
ences in recall of € vs. & items, that are inde-
pendent of the other factor. The totals are
obtained from the results for the two condi-
tions by averaging the two percentages in the
same column in the first case and diagonally
in the second case. The average is weighted
by the number of opportunities for error,
which is equal for the two conditions in
ordered recall and item recall, but not in
position recall. The number of opportunities
for a position-recall error depends on the
number of items recalled correctly by an item-
recall criterion, which is unequal for the two
conditions.

It is clear that items from the same confu-
sion class as the interfering items are inter-
fered with more than items from the other
confusion class, when the original list is com-
posed of items from both confusion classes.
The effect is primarily in item recall (p <
.001), with an insignificant effect in position
recall. The difference in ordered recall is
significant at the .001 level. This completely
confirms the results of Table 1 for differences
in interference with original lists composed
of items from only ore confusion class.

There are some differences between the
two confusion classes. Apparently, it is
easier to remember items from the € con-
fusion class than items from the & confusion
class (p < .001), but it is easier to remember
the position of items from the & confusion
class than items from the é confusion class
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(p < .01). Comparison of the first two con-
ditions in Table 1 with the last three condi-
tions in Table 1 supports the same conclu-
sion regarding the differences between the
two confusion classes, as does a comparison
of Tables 4 and 5. Explanation of these dii-
ferences is beyond the scope of this study.

Interference from Identical vs. Different
Items. Table 4 presents the ordered-recall,
item-recall, and position-recall error rates for
the five conditions that were designed to inves-
tigate differences in the RI of identical vs. dif-
ferent items. The results for position recall are
quite regular, identical items producing greater
interference with the recall of position than
different items. Subjects by conditions anal-
ysis of variance showed a significant effect
due to conditions (F = 6.94, df = 4/108,
P < .01). The position-recall error rate in
(4 €)(8 I) is significantly higher than the
position recall error rate in any of the other
four conditions (p < .001). The middle three
conditions are not significantly different from
each other, and the average of these three
conditions is significantly greater than (4 &)
(8 D) (p < .05). Item recall appears to be
better the greater the proportion of identical
items to different items, but the effect is not
very regular. Analysis of variance showed the
effect of conditions was significant at the .01
level (F = 8.60, df — 4/108).

Interference from Identical wvs. Similar
Items. Table 5 presents the ordered-recall,
item-recall, and position-recall error rates for
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TABLE 4
INTERFERENCE FROM IDENTICAL vS. DIFFERENT ITEMS

Error rate (%)

Ordered Item Position
Condition recall recall recall
4e)(I) 44.2 11.2 37.2
4&)(61,2D) 35.8 13.0 26.2
(4€)(41,4D) 41.6 19.3 27.5
(48)(21,6 D) 40.3 19.2 260
(4€)(8D) 31.6 13.8 20.7

the five conditions that were designed to
investigate differences in the RI of identical
vs. similar items. The results for item recall
are quite definite: identical items in the in-
terfering list produce much better item recall
than similar items in the interfering list.
Analysis of variance showed the effect of
conditions was significant at the .0l level
(F = 29.15, df =— 4/108). The item-recall
error rates in (4 €) (8I) and (4€) (61,2 8)
are each significantly less than the item-recall
error rates in each of the other three condi-
tions (p < .001), and the item-recall error
ratesin (4€) (41,4S)and (4€) (21,6 S)
are each significantly less than the item-recall
error rate in (4 &) (8 S) (p < .0l). Position
recall appears to be worse the greater the
proportion of identical items to similar items
in the interference list, but the effect is not
very regular. Analysis of variance showed the
effect of conditions was significant at the .01
level (F = 13.21, df = 4/108).

The paired comparisons of identical,
similar and different interference items are

consistent with each other. Both identical

and similar items produce more RI in posi-
tion recall than do different items, but the
difference appears to be greater between iden-
tical items and different items than between
similar items and different items. Accordingly,
the comparison between identical and similar
items with respect to RI in position recall
shows only a slight difference in the direc-
tion of greater RI from identical items. In
item recall similar items produce more RI
than- either different or identical items, the
greater difference being between similar and
identical items. Accordingly, the comparison
between identical and different items shows
that identical items produce less RI than
different items in item recall, but the differ-
ence is slight and irregular. The comparison
of identical and different items in item recall
is also the only comparison in which the un-
confounded comparisons gave different results
from the confounded comparisons. In all of
the other comparisons, including all those that
showed large, definite differences, the con-
founded and unconfounded comparisons gave
the same results, indicating that the con-
founding was not serious.

TABLE 5
INTERFERENCE FROM IDENTICAL vS. SIMILAR ITEMS

Error rate (%)

Ordered Item Position
Condition recall recall recall
“4e)esh 50.7 22.3 36.5
(48)(61,25) 35.6 20.0 19.0
(48)(4L,45S) 479 315 23.9
4e)(2L,69%) 53.7 331 30.7
(48)(88S) 55.7 43.0 22.3
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Discussion

The findings of this investigation of RI in
STM as a function of similarity are com-
pletely consistent with the analogous findings
in LTM. In STM, RI clearly does vary as a
function of the nature of the intervening ma-
terial and cannot be explained solely by in-
terruption of rehearsal. These findings make
the assumption more plausible that STM and
LTM are performed by the same system (or
possibly different systems operating on the
same principles), but this assumption requires
much more testing in many different experi-
ments before a definite conclusion can be
reached. For example, visual similarity (Gib-
son, 1941) and semantic similarity (McGeoch
and McDonald, 1931) are important deter-
minants of interference in LTM. One suspects
that these dimensions of similarity will turn
out to be less important determinants of inter-
ference in STM, but this has never been in-
vestigated and reported. Such a difference
from LTM, if obtained, might suggest that
STM is a subsystem of LTM, the auditory
subsystem. There are many complex theoreti-
cal possibilities intermediate between the
simple extremes that STM is performed by the
same system as LTM or a different system
from LTM, and it is far too early to do more
than speculate on this question.

Therefore, consider what these findings on
RI as a function of similarity indicate about
the nature of STM, irrespective of the rela-
tionship between STM and LTM. Conrad’s
(1962) finding that intrusion errors tend to
be from the same auditory confusion class as
the original items strongly suggests that
partial forgetting of an ifem is possible in
STM and that perceptually similar items are
coded in a similar way in STM. Conrad’s
results do not distinguish between the fol-
lowing two ways in which an item might be
coded in STM:

Pattern-of-firing theory of coding: The
representative of an item in STM is a pat-
tern-of-firing in any of several large sets of
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neurons. Call each set of neurons a cell in
STM. There are several cells in STM, each
capable of storing any one item (letter, num-
ber, word, etc.) by a different firing pattern
for every different item that can be repre-
sented. Perceptually similar items are repre-
sented by similar firing patterns.
Specific-neuron theory of coding: The rep-
resentative of an item in STM in an increase
in firing of a specific, relatively small, set of
neurons. There are as many different sets of
neurons in STM as there are items that can
be represented. Perceptually similar items are
represented by overlapping sets of neurons.

The pattern-of-firing code economizes on
the number of neurons by using a more com-
plicated code. The specific-neuron code is
wasteful of neurons, but uses a very simple
code, namely, “Which neurons were fired
above their spontaneous firing rate?” Each
of these two theories of coding in STM can
account equally well for Conrad’s results, but
only the specific-neuron theory explains the
results obtained in the present study.

In a specific-neuron theory the basis for
greater interference from similar items is clear
and simple; the similar items must activate
some, but not all, of the same neurons that
were activated by the items in the original
list. This establishes new interfering associa-
tions to some of the neurons representing an
item in the original list. Different items
leave the original associations relatively un-
disturbed.

By the same reasoning, identical items
should activate identical internal representa-
tives. Therefore, having items in the inter-
fering list that are identical to items in the
original list ought to facilitate the recall of
items, but interfere with the recall of order,
since one is essentially rehearsing the same
items in a different order. Although the re-
sults were less regular than one would have
desired, this was the general result obtained
in the present experiment.

It seems very difficult to account for the
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findings of the present experiment in terms
of the pattern-oi-firing theory of STM in
which identical items or similar items can be
encoded in two different (nonoverlapping)
cells in memory, simply on the basis of the
pattern-of-firing of the neurons composing the
memory cell. Computer models of STM tend
to be of this latter type: a number of cells
are set aside as buffer storage, and any item
can be encoded into any cell, thus permitting
identical or similar items to be stored in dif-
ferent cells. If human STM were this type of
system, there would be no explanation of RI
being a function of acoustic similarity.

SUMMARY

Short-term memory for a list of four let-
ters, followed by a list of eight letters that
the Ss copied as they were presented, followed
by immediate recall of the original four-letter
list, was shown to be a function of the acoustic
similarity of the intervening list to the orig-
inal list. An interfering list whose letters
have similar pronunciation to the letters in
the original list produces greater RI than an
interfering list whose letters have a very dif-
ferent pronunciation from the letters in the
original list. An interfering list composed of
items identical to items in the original list,
but in a different order, tends to produce less
RI in the recall of items and more RI in the
recall of the correct position of these items
than an interfering list composed of similar
items. These findings for STM are completely
consistent with analogous studies of RI as a
function of similarity in LTM.
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