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INPUT AND OUTPUT INTERFERENCE IN SHORT-TERM
ASSOCIATIVE MEMORY*
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A single paired-associate unit (critical unit) was presented in a fixed
position in a series of other similar unitz and its recall tested either
once or twice, following various combinations of interpolated inputs
and outputs in the short retention intervals. Probability of recall of the
critical unit on the 1st test was higher following 2 interpolated outputs
than 2 interpolated inpuots, while probability of recall on the Znd test
seemed to depend on the nature of interpolated events in a more com-
plex fashion. The findings were interpreted in terms of differences in
the ease of coding the critical wnit with respect to its position in the

imput and output sequences,

When a single paired-associate (PA)
unit is presented in a series of similar
units and tested for recall a very short
time after its presentation, its probabil-
ity of recall has been shown to depend
on the number of other units presented
for study and recall in the retention in-
terval (e.g., Arbuckle, 1964 ; Murdock,
1961, 1963a, 1963c; Peterson, Saltz-
man, Hillner, & Land, 1952; Tulving &
Arbuckle, 1963). In some of these ex-
periments it is poszible to compare the
effects of interpolation of study units
{input units) on the recall of a given
unit with that of interpolation of recall
units {output units), These compari-
sons show that recall is higher follow-
ing interpolated outputs than following
the same number of interpolated inputs,

Tulving and Arbuckle (1963) pre-
sented to Ss series of 10 PA units con-
sisting of single digits as stimulus items
and common words as response items.
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man Learning, University of California at
Berkeley.
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Under the condition that mimicked
serial learning (referred to as ordered
input condition in the experiment), re-
call of a single PA unit was higher after
n interpolated outputs than after » in-
terpolated inputs, provided that the re-
call data from the first few items in the
input sequence, showing a pronounced
primacy effect, were omitted from con-
sideration. Thus, following 1, 2, 3, 4,
5, and 6 interpolated outputs, probabil-
ity of recall was .84, .00, .52, .50, 46,
and .44, respectively, whereas following
the same number of interpolated inputs
the probability of reeall was .76, .50,
A48, 44, 24, and .22, respectively.
Similar data have heen obtained by
Arbuckle (1964), who used digit-word
pairs in lists of &, 9, and 12 units, and
by Murdock (1963a, Exp. III), who
used lists of 6 PA units consisting of
words. In all these studies the length
of the retention interval varied with n,
but it was constant for corresponding
numbers of interpolated inputs and out-
puts,

On the basis of these observations it
might be concluded that when the
length of retention interval is constant,
input interference in short-term asso-
ciative memory is greater than output
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interference, but the evidence is not
conclusive. In all the experiments
cited, lists of a fixed length were used.
This means that the effects of output
interference are inferred from the recall
scores of the last unit in the list, while
the effects of input interference are in-
ferred from the recall scores of other
units in the list. Thus the nature of
events in the intratrial retention in-
terval, under these conditions, 15 con-
founded with the position of a unit in
the list. If § pavs unequal attention
to different units in the list, or for
some other reason does not “learn” all
units to the same degree, no comparison
between input and output interference
is justifiable, For example, if the last
umit in the list is fixated more strongly
than others, then the findings men-
tioned above could at least partly be
accounted for in terms of differential
learning rather than in terms of differ-
ences in input and output interference.

The experiment reported in this pa-
per was designed to compare the effects
of input and output interference under
conditions where differential learning
effects were excluded. A single PA
unit, the “critical unit,” always occupy-
ing the same position in the input series
of similar units, was tested for recall
following various numbers of inter-
polated inputs and outputs. Some of
the critical units were tested for recall
twice, in accordance with the RTT
paradigm (Estes, 1960). Thus, the
experiment provided data on recall
probabilities of the critical unit on both
the first and the second recall test as a
function of number and mnature of
events interpolated in the single reten-
tion interval or two successive intervals.

The experiment was in many ways
similar to a series of experiments re-
ported by Peterson et al. (1962), ex-
cept that in the present experiment the
events in the intratrial retention in-
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tervals were classified as to their nature
{inputs or outputs).

MeTHOD

Design.—The first recall test of the criti-
cal umit {Test 1) followed Interval A flled
with events described in Table 1. The
interpolated events were defined in terms of
all combinations of zero, one, or two interpo-
lated inpuots with zero, one, or two inter-
polated outputs. To facilitate exposition, the
nine conditions of interpolation in Interval A
are numbered and will be referred to as
shown in Table 1. Thus, for instance, Cond.
1 refers to the testing of the critical unit
immediately after its presentation, following
no other inputs or outputs; under Cond. 3,
recall of the eritical unit was tested following
two outputs of “dummy™ items; under Cond.
5, it was tested following one input and one
output, or one output and one input; and
z0 forth.

The second recall test (Test 2) was given
only for those units that were tested on
Test 1 under Cond. 1, 3, 7, and 9 The
gecond retention interval of these units {In-
terval B) contained either two additional
inputs {Cond. 1)} or two additional outputs
{Cond. 0).

All 55 served under all experimental con-
ditions, with the order of conditions counter-
balanced among S: Each 5 was given two
tests for each of the nine conditions with
respect to Test 1, and one test for each of
the eight conditions with respect to Test 2.

Materiols—The PA units consisted of
common adjectives as stimulus items and
single digits from 1 to 9 as response items.
These items were printed in black India ink
on white 3 5 index cards, with both the
stimulus and response item on input cards
and the stimulus item alone on output cards.

TABLE 1

DEsiGN OF THE EXPERIMENT WITH RESFECT
TO INTERVAL A BETWEEN THE
PrESENTATION AND TEST 1
oF THE CrITICAL TTNIT

Fimbaral Mumber of Interpolated Outputs
Interpolated
Inputs o 1 2
0 1 2 3
1 4 5 i)
2 7 8 ]







