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DURATION OF ARITHMETIC (SECONDS)

ARITHMETIC TASK before recall reduces the probability of recall. Lloyd R. Peterson

and Margaret Peterson charted recall probability against duration of arithmetie. The prob-

ability falls off with duration until it levels off when recall reflects retrieval from long-term
storage alone. Does curve reflect only lack of rehearsal or also nature of intervening task?
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TIME (SECONDS)

TWO TASKS were combined in an experiment with these six conditions. Five consonants
were presented for 2.5 seconds (dark gray), followed by a signal-detection task for one sec-
ond, eight seconds or 40 seconds (color), followed in three cases by arithmetic (light gray).
Then came the test (arrows). Rehearsal during detection was included in a control version.
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8 DURATION OF SIGNAL DETECTION (SECONDS) 40

NATURE OF TASKS is seen to have an effect. In the absence of arithmetic, signal detec-
tion leaves the short-term store virtually unaffected, with rehearsal (broken black curve)
or without (solid black). Arithmetic, however, causes loss from the short-term store
(color); decreased recall shown reflects retrieval from long-term store only. Retrieval im-
proves with duration of signal detection if there is rehearsal, which increases transfer to the
long-term store (broken colored curve) but not in the absence of rehearsal (solid color).
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riod during which the information re-
sides in the short-term store, regardless
of rehearsals?

To answer these questions, the follow-
ing experiment was carried out. A con-
sonant pentagram (a set of five conso-
nants, such as QJXFK) was presented for
2.5 seconds for the subject to memorize.
This was followed by a signal-detection
task in which pure tones were presented
at random intervals against a continuous
background of white noise. The subjects
pressed a key whenever they thought
they detected a tone. (The task proved
to be difficult; only about three-fourths
of the tones presented were correctly
detected.) The signal-detection period
lasted for either one second, eight sec-
onds or 40 seconds, with tones sounded
on the average every 2.5 seconds. In
conditions 1, 2 and 3 the subjects were
tested on the consonant pentagram im-
mediately after the signal detection; in
conditions 4, 5 and 6, however, they
were 1'equired to carry out 30 seconds
of difficult arithmetic following the sig-
nal detection before being tested [see
middle illustration at left]. In order to
increase the likelihood that rehearsal
would not occur, we paid the subjects
for performing well on signal detection
and for doing their arithmetic accurately
but not for their success in remembering
letters. In addition they were instructed
not to rehearse letters during signal de-
tection or arithmetic. They reported af-
terward that they were not consciously
aware of rehearsing. Because the ques-
tion of rehearsal is quite important, we
nevertheless went on to do an additional
control experiment in which all the same
conditions applied but the subjects were
told to rehearse the pentagram aloud
following each detection of a tone.

The results indicate that arithmetic
causes the pentagram information to be
lost from the short-term store but that
in the absence of the arithmetic the sig-
nal-detection task alone causes no loss
[sce bottom illustration at left]. What
then does produce forgetting from the
short-term store? It is not just the analy-
sis of any information input, since signal
detection is a difficult information-proc-
essing task but causes no forgetting. And
time alone causes no noticeable forget-
ting. Yet verbal information (arithmetic)
does cause a large loss. Mrs. Reitman’s
conclusion appears to be correct: forget-
ting is caused by the entry into the
short-term store of other, similar infor-
mation.

What about the effect of rehearsal?
In the arithmetic situation performance
improves if subjects rehearse overtly



during the signal-detection period. Pre-
sumably the rchearsal transfers informa-
tion about the pentagram to the long-
term store; the additional transfer dur-
ing the long signal-detection period is
reflected in the retrieval scores, and the
rehearsal curve rises. The no-rehearsal
curve is horizontal over the last 32 sec-
onds of signal detection, however, con-
firming that no rehearsal was occurring
during that period. The fact that the
lowest curve is flat over the last 32 sec-
onds has important implications for
transfer from the short-term store to the
long-term. It indicates that essentially
no transfer occurred during this period
even though, as the results in the ab-
sence of arithmetic show, the trace re-
mained in the short-term store. Hence
the presence of a trace in the short-term
store is alone not enough to result in
transfer to the long-term store. Appar-
ently transfer to the long-term system
occurs primarily during or shortly after
rehearsals. (The rise in the lowest curve
over the first eight seconds may indicate
that the transfer effects of a presenta-
tion or rehearsal take at least a few sec-
onds to reach completion.)

The emphasis we have given to rote
rehearsal should not imply that other
control processes arve of lesser impor-
tance. Although much evidence indi-
cates that transfer from short-term stor-
age to long-term is strongly dependent
on rehearsals, effective later retrieval
from long-term storage can be shown to
be highly dependent on the type of in-
formation rehearsed. Coding is really
the choosing of particular information
to be rehearsed in the short-term store.
In general, coding strategies consist in
adding appropriately chosen informa-
tion from long—term storage to a trace
to be remembered and then rehearsing
the entire complex in the short-term
store. Suppose you are given (as is typi-
cal in memory experiments) the stinwu-
lus-response pair HRM~4; later HRM
will be presented alone and you will be
expected to respond “4.” If you simply
rehearse HRM-4 several times, your
ability to respond correctly later will
probably not be high. Suppose, how-
ever, HRM reminds you of “homeroom”
and you think of various aspects of your
fourth-grade classroom. Your retrieval
performance will be greatly enhanced.
Why? First of all, the amount and range
of information stored appears to be
greater with coding than with rote re-
hearsal. Moreover, the coding operation
provides a straightforward means by
which you can gain access to an ap-
propriate and small region of memory
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SERIAL PRESENTATION POSITION

LENGTH OF LIST rather than amount of “interference” governs recall probability, Sub-
jects were asked to recall the list before the one just studied. Five-word lists (top) were
recalled better than 20-word lists (bottom) whether they were followed by intervening lists
of five words (black) or of 20 words (color). The data are averages from three experiments.

during retrieval. In the above example,
when HRM is presented at the moment
of test, you are likely to notice, just as
during the initial presentation, that
HRM is similar to “homeroom.” You can
then use “homeroom” (and the current
temporal context) as a further probe and
would almost certainly access “fourth
grade” and so generate the correct re-
sponse.

N the discussion of coding suggests,

the key to retrieval is the selection
of probe information that will activate
an appropriate search set from the long-
term store. Since in our view the lon g-
term store is a relatively permanent re-
pository, forgetting is assumed to result
from an inadequate selection of probe
information and a consequent failure of
the retrieval process. There are two
basic ways in which the probe selection
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may prove inadequate. First, the wrong
probe may be selected. For instance,
you might be asked to name the star of
a particular motion picture. The name
actually begins with T but you decide
that it begins with A and include A in
the probe information used to access the
long-term store. As a result the correct
name may not be included in the search
set that is drawn into the short-term
store and retrieval will not succeed.
Second, if the probe is such that an
extremely large region of memory is ac-
cessed, then retrieval may fail even
though the desired trace is included in
the search set. For example, if you are
asked to name a fruit that sounds like
a word meaning “to look at,” you might
say “pear.” If you are asked to name a
living thing that sounds like a word
meaning “to look at,” the probability of
your coming up with “pear” will be
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