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The present studies were carried out to investigate the cffects of different
retroactive stimuli on pitch discrimination in a short-term recognition mem-

ory task.
retroactive (interference) interval.

interference interval are highly dependent on the strategies of S\

Tones, Gaussian noise, and “blank” stimuli were employed in the

The effects of different stimuli in the

Tones or

noise in the interference (I) interval produce more forgetting than blank 1

intervals.

rchearsed or hummed the tone during the blank | interval.

This result cannot he attributed to the fact that Ss may have

Therefore, the

decrease in accuracy of perceptual memory over time with filled T intervals

was attributed to interference rather than decay.

A storage-forgetting

model of perceptual memory described the quantitative results accurately.

Discrimination performance can be stud-
ied by a matching procedure (Sorkin, 1962)
in which the task of § is simply to statc,
after two successive signal presentations,
whether the signals were the same or differ-
ent. An extension of this paradigm is the
psychophysical method sometimes called
“delayed paired comparison.” In this task,
the standard (S) and comparison (C)
stimuli arc not presented in immediate tem-
poral succession, and the interval separating
the S and C presentations is the interference
(I) interval. Therefore, both discrimina-
tion and recognition memory are involved
in the “delaycd comparison” task. Also, if
the T interval is relatively short, we can say
that the task is a short-term recognition
memory (STRM) experiment. This method
has been employed successfully in the study
of nonverbal or perceptual memory (Kinchla
& Smyzer, 1967 ; Wickelgren, 1966b).

The present study investigated pitch dis-
crimination in an STRM task employing
different stimuli in the I interval. First, the
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results were used to test a storage-forgetting
model of perceptual memory. Second, the
parameter values of the model under the
different 1 stimulus conditions were em-
ployed to indicate whether forgetting in the
present task was due to decay or interference
of the memory trace.

Previous to Wickelgren’s (1966b) study
of STRM for pitch, fZs usually employed
“higher” and “lower” response alternatives
and used the difference limen (DI.) as a
measure of performance (Woodworth &
Schlosberg, 1954, Ch. 8). Experiments on
delayed comparison of pitch have shown that
pitch discrimination usually decreases as the
duration of the | interval is increased
(Bachem, 1954 ; Wolfe, 1886). Ior exam-
ple, Harris (1952) found no decrease in
accuracy with a .1- to l-sec. increase in the
duration of the I interval. llowever, he
found an overall linear increase in the DL
with increases of 3, 7, and 15 sec. in the
T interval. The decrease in accuracy over
time is reflected by the increase in the DI
Other early studies of memory for pitch
cither give insufficient information concern-
ing the decrease in the accuracy of memory
over time or show such variability that the
exact nature of the forgetting curve is diffi-
cult to discern (Koester, 1945; Postman,
1946).

Studies finding no decrcase in pitch dis-
crimination with increases in the I interval
have employed only one S stimulus (ie,
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Anderson, 1914; Irwin, 1937). As pointed
out by larris (1952), long-term memory
(ILTM) for the S tone would increase over
training and could possibly eliminate any
STM deficit caused by increasing the 1
interval,  Therefore, studics of STRM
should try to reduce any I'TM for the S
stimulus by employing a sufficient number
of different S stimuli.

The experimental evidence to date indi-
cates that STRM for pitch decrcases with
increases in the I interval duration, [low-
ever, the nature of the forgetting process
over time is not known since the cffect of
different retroactive stimuli on memory for
pitch has not been investigated. That is,
studies of memory for pitch have usually
employed an empty or blank interval as the
[ interval. Wickelgren (1966h), investigat-
ing STRM for pitch, did present a tone
during the T interval, bul one assumed to be
psychophysically distinet from the S and C
tones. T'hus, decrcases in STRM of the S
tone with increases in the duration of the
T tone could hopefully be attributed to a
relatively pure decay cffect.  The results
indicated that when the value &, from the
theory of signal detection, is used as a mean-
sure of trace strength, an exponential de-
crease in STRM over time scemed to de-
scribe the data accurately.

It scems likely that STRM for pitch over
time would be highly dependent upon the
I interval stimulus. IFor example, the
amount of retroactive interfercnce found in
meniory for letlers is positively related to
the phonemic similarity of the interfering
letters to the letters to be recalled (Wickel-
gren, 1966a). Therefore, the present study
attempted to assess the decrease in accuracy
of recognition memory for pitch while vary-
ing the psychophysical similarity of the I
stimulus to the S and C tones. The present
experiments employed Gaussian noise or
tones in the T interval as well as “blank”
intervals. TFurthermore, the I tones cm-
ployed differed with respect to their psycho-
physical similarity to the S and C tones.
That is, T tones were used that differed from
the S tone by as little as 10 11z, and as much
as 90 Hz. A highly distinctive I tone (90-

Hz. difference) was also used in the Wickel-
gren (1966b) study, in which forgetting
might be attributed to a relatively pure decay
effect, free of interierence.

It is possible that a psychophysically dis-
tinctive stimulus in the I interval does not
justify the assumption that the observed de-
crease in memory over time is due to a pure
decay ecffect. The results of the present
study may indicate that the decrease of mem-
ory for pitch depends on the I stimulus, even
though it is psychophysically different from
the S and C tones. Ior example, the rate
of forgetting may be larger for an I tonc
that is 90 Hz. higher than the S tone than
one 50 Hz. higher than the S tone. The
size of the step in hertz of the S to I tone
may affect both pitch discrimination and for-
getting.  The view of recognition memory
presented here is that this step is an impor-
tant factor in STRM for pitch.

A storage-forgetting  wmodel—At first
glance, a theory of STRM for pitch based
on consolidation, generalization, and decay
of memory strength seems sufficient to de-
scribe the results of the proposed experi-
ments (e.g., Wickelgren, 1966b). This the-
ory postulates that presentation of an S tone
increases not only the strength ol a memory
trace of that tone, but also psychophysically
similar tones as well. The increase in
strength or consolidation of the memory
traces of the similar tones is positively
related to the psychophysical similarity of
the tones to the S tone. Also, the trace
strength increases with increases in the tone
duration, This assumption is similar to
Wickelgren’s (1966h) assumption of linear
consolidation during presentation of the S
tone.

During the T tone interval, Wickelgren
(1966h, 1969) proposes a pure exponential
decay process of S tone memory strength
since he assumes that the T stimulus is not
affecting the memory trace of the S tone.
According to this decay assumption, the rate
of forgetting over time should be independent
of the I stimulus. On the other hand, the
theory proposed here assumes that I stimuli
actively affect the memory trace of the S
tone. Tor example, the sensory traces of
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the adjacent tones bulll up by the | tone
might have a cueing cffect on STRM for the
Stone. A similar 1 tone would then give 8
a pereeptual aunchor or comparison that can
be employed to judge the dillerence between
the S and C tones. "Thus, a psychophysicaly
similar 1 tone may facilitale yecoguition
nemory of the S tone. On the ether hand,
Ss may try to ignore the U stimulus and a
similar 1 tone might interfere with piich
discrimination.

The present theory assumes that inemory
for pitch involves two processes: storage of
the stimulus cvent and the decrense of the
sensory race over time.  The parameters of
the theory reflecting these processes cnabie
us to see liow they are alfected under dif-
ferent experiental coaditions.  For exini-
ple, the parameter corresponding to jorgoet-
ting can indicate how the decrease in e
ory over time dilfers with ditferent stimali
in the 1 interval.

The theory is a strenglh theory since i
determines S7s response wilh a probabilily
of one from the possible values of mem-
ory strength  (Wickelgren, 1968).  The
measure of memory  steenglh emploved iy
d', the diflference i irace strength et ween
Cioves cqual (€ - 8) and noequad (C 7 5%)
(o the S ione,

Presentation of the & toie incrouses
trace strength of that tone to some vilue {,
and of a gimilar tone 1o soine proporiion of
i The awnount of (race strength geacralized
to other tones is positively relaled 1o 1le
similarity of the toues to the S fone. For
exaniple, after the S tone presenialion, a
torte 10 Lz lower than the S tone will have
more trace strengih than a wne 20 1z
lower than the S tone. At the preseniation
of the C tone, S scarches in wwewmory for the
trace of that particular C tone, 17T the trace
strength, 7, of the € tone exceeds some
criterion £, .S will yeport “sune” That iz,

P (sanelt) = P (s|t) == 2( = k). |1

Assume that 4, and £, are the braee strengths
in memory of the equal and unequal C tones,
respectively. T the present study, a covrect
recognition, P’ (s!4,), is defined as & vespond-
ing “same” on a trial where C==5, An
incorrect recognition, P (s|t,), is defined as

S responding “same” ou a trial whete C 2/
S. The relationship between correct and in
correct recognition probabilities is derived
in a manner similar 1o that of Wickelgren
wul Norman (1966}, Therefore, memory
strength (d') is defined as the difference be-
tween the means of the #, and /, normal
distributions and will have a standard devia-
tion of one.

In the present study, the unequal C tone
was always 10 or 20 |z lower than the S
tone.  Therclore, the difference in memory
strengths of the C=S and C+£ S tones is
gtven by the following equation :

d(s’ S -, [, n) - tb‘ —_ tc, |_2J

where d(S, S - x, 1, #) is the predicted dif-
ference in micmory strength of an equal C
tone of 8 [z and an unequal C tone of
S04 Hez, oiven an T ostimulus of value 1
aud an 1 duration of 2 see. The {ollowing
derivations wili be determined for d(-), a
sucastre of welalive memory strength inde-
pendent of k, the eriterion value.

The memory strength stored al the S
e presentation 1s dependent on pretrial
cvents, duration of the S tone, and the I
sthinulus, Since prefrial events {ie, events
preceding the S tone preseutation) and dura-
tion of the 5 tone were not systematically
varied i the present study, they are not
considered liere.  The diserimination and
sensovy storage of the 5 tone can be repre-
sented as o variable A so that

A0S, S-x T) = A, 13

where {5, S--0 1) s the difference in
memoiy sirength ol an equal C tone of S [z,
andd an unequal C tone of 5 — & 1z, given
an 1 stimalus of value 1. urthermore, the
relative trace strengih stored is dependent
on the difference hetween the equal and
unequal C tones so that

45,6 — ) - 2 [d(S,S — y)

R
v

lHenee, for @ given equal C tone of S Hz,
the relative trace strength stored with an
unequal C tone of S — 1 Hz is some con-
stant times the relative trace strength stored
with an unequal C tone of S — y Hz.
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We now assume that after storage there is
an immediate exponential decrease in the
strength of the trace that acts to decrease
the stored trace 1o some proportion, ¢, ol its
strength. That is, after an T interval dura-
tion of » sec.:

A(S,S —x,1,m) = ¢"A, 0 < ¢ < 1, [5]
where ¢ is cqual to the decrement every
second. The value ¢ is not independent of
the T stimulus.  As mentioned previously,
some [ stimuli may produce faster forgetting
(smaller ¢) than other stimuli. Blank I
intervals should not interfere with the per-
ceptual trace of the S tone, and any observed
decrcase in memory over time might be
attributed to a pure decay of the sensory
trace.

The value of A, can be thought of as an
index of perceptual storage. The value ¢
is an index of the magnitude of the decrease
over time of the memory trace. These two
parameters reflect the psychological proc-
csses postulated by the present theory, per-
ceptual storage and forgetting.

Muyrtron
Experiment 1

Subjects—The Ss were four [cmale students
attending the University of Massachusetts. They
were paid $1.50/hr {for participation in the cx-
periment.

Apparatus—Two push-button audio oscillators
(Hewlett Packard Model 241A) and a noise gen-
erator (Grason-Stadler Model 455¢) were used
to produce the purc tones and noise, respectively.
All time intervals were controlled by interval
timers (Hunter Model 100-C). The stimuli were
presented over matched headphones.  The inten-
sity of the tones was &0 db. SPL. The louduess of
the noise was subjectively determined by £ 1o
cqual that of the tones.

Destgn—Three S tones (810, 820, and 830 112.),
three I tone durations (1, 2, and 4 scc.), four 1
stimuli (noise, S-10, S+ 30, and S+-90 Hz.),
and two C— S diflerences (0 and ~10 [12) were
factorially combined. The 24 possible conditions
of S Tones X I Stimuli X C — S Differences were
randomized within a block of 72 trials. with one
block at one of the three possible T tone durations
per session with about 6 sessions per day.  Seyen
different sessions were presented, with 4 sessions
replicated scven times and 3 sessions replicated
eight times. The data from the firsl session were
ignored, leaving a total of 51 scssions (17 at each
T tone duration) for data analysis, Difty observa-
tions were recorded for each § under each of the
72 conditions.

2
T

Procedure, -The onset af the S tone started a
trigl, Fhe S toue Jasted 1 sec. and was followed
numediately by an 1 stimulus lasting 1, 2, or 4 scc.
e C tone followed the 1 stimulus and lasted 1
see., followed by a 5 sec. period in which Ss re-
ported whether the C tone was “same” or “differ-
ent” (rom the S lone and rated their confidence
in the decision on a scale from “1” (least confi-
dent) to “3” (most confident). The time between
onset of Trial n and I'rial 41 was 15 scc.,
eiving a blank interval of 7-12 sce. beflore cach
trial. It was assumed {hat this interval was suffi-
cient (o climinate any proactive interference from
preceding tones and, thercfore, any possible se-
quential effects due 1o signal values of previous
trials,  Also, if this assumplion were not met,
the random presentation of events would have
presumably balanced out the sequential cffects,

Experiment 1T

Subjects—The Ss were 50 University of Massa-
chinselts undergraduates {ulfilling an introductory
psychology course requirement,

Apparatus-—The  experimental  cquipment  em-
played in Exp. [ was used to record the stimuli
on tape. The Ss were run in two groups, and the
tapes were played at a normal listening intensily
over a speaker at the Iront of the room.

Design—Threc S tones (820, 840, and 860 Hz.),
three | durations (1, 2, and 4 scc.), four 1 stimuli
(blank, noise, S+-20, and S+490 [Iz.), and two
C—15 differences (S=C and Ss£C) were fac-
torially combined. The 72 possible conditions
were randomized within each block of 72 trials.
I'wo tapes of 108 trials cach were recorded. IEach
tape was replicated once, piving a total of 432
trials for each §. The results were pooled over
S tone Trequency so that 18 observations were
recorded Tar cach S under each of the 24 con-
ditions,

The two groups oi 25 Ss each differed with
respect to the unequal C tone frequency. The Ss
under the “casy” condition heard uncqual C tones
that were 20 Iz lower than the S tone, whereas
§s given the difficult condition heard unequal C
tones that were 10 Ilz lower than the S tone,

Procedure.—The same procedure as Exp. [ was
employed, with the exception that a five-point
rating scale was cuployed,

Resvras

The statistical analyses of Exp. T and IT
are presented in detail elsewhere (Massaro,
1968). The variables of interest (I stimulus
and duration) were statistically significant,
For our purposes, it will be sufficient to
analyze the results iu terms of the param-
cters of the theory.

For tests ol the models, the observed d’
values were computed by first pooling the
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correct and incorrect recognition probabili-
tics over Ss and S tone frequency. The
respective d’ values were determined by sub-
tracting the Z transformation of the incorrect
recognition probability from the Z trans-
formation of the correct recognition proba-
bility at each experimental condition.

The model does not predict response
probabilitics directly, but rather the relative
memory strength (d') between the equal and
unequal C tones. Therefore, the predicted
values of d" were determined by estimating
the paramcters using a least-squares cri-
terion between observed and predicted values
of d. To determine the gooduess of fit of
a model, a chi-square value was computed
by searching for correct and incorrect recog-
nition probabilities that corresponded to the
predicted d’ values and minimized the chi-
square vatue between observed and predicted
recognition probabilitics.  The number of
degrees of freedon was found by taking the
number of mdependent conditions and sub-
tracting the number of parameters cstimated
from the data.

Lxperiment I

This study had four possible T stimulus
values and three T interval durations.  Since
the data were pooled over Ss and S tone ire-
quency, there were 600 obscrvations [or each
observed correct and incorrect recognition
probability.

Lquation 6 gives the predicted memory
strength after an I stimulus of » scc.:

(1, n) = ¢A. 16]

Since A and ¢ are dependent on the value

TABLIE 1

OpsurveDd (OBs) AND UPreprcren (PrE) VALUES oF
@’ 1IN Exr. I As A Funcrion or I INTERVAL
DuratioNn aNp [ Stimurus

T duration

I stimulus 1 2 4
Obs ll Pre Obs Pre Obs Pre
S+ 10Hz | 1.20 | 117 | 1.08 | 1.12 | 1.04 | 1.03
S + 50 Hz. 82 78| 64| .70 59| .56

S490Hz | 74| 74| 64| 63 46| 46
Noise g9 18 29| .33 13| .00

Note,—I durations are given in seconds,

TABLLE 2
PARAMETER ESTIMATES FOR THE [NTER-
FERENCE CONDITIONS or IEXp. |

Cond, Storage | Forgetting
[ =S+ 10 Hz. A = 1.23 ¢ = .956
Il =S + 50 Hz. A= .87 ¢ = .897
I =8 4 90 . A = .87 ¢ = .854
I = Noise A =185 ' ¢ = 421

Nove.—Theory: d (I, n) == ¢5A.

of the T stimulus, the theory requires eight
parameter estimates for the 12 independent
experimental conditions. The observed and
predicted d values in Table 1 indicate that
the theory describes the data very nicely,
¥t (4) =322, p> .5

Table 2 presents the parameter estimates
under the four I stimulus conditions of Exp.
1. The parameter cstimates show that both
A and ¢ were dependent on the 1 stimulus.
The acquisition of memory strength (A)
was largest under the T noise condition. On
the other hand, the estimated values of ¢
indicate that the rate of lorgetting increased
as the psychophysical similarity between the
I stimulus and S tone decreased.

LExpeviment 11

Texperiment 1T had four stimulus values
and three 1 interval durations, Also, the
group of Ss under the easy condition heard
unequal C tones that were 20 Hz. lower than
the S tone, whercas the group given the
difficult condition heard unequal C tones that
were 10 Hz. lower than the S tone. The
correct and incorrect recognition probabili-
ties were pooled over Ss and S tone fre-
quency. This gives 450 observations for
cach recognition probability at each of the
24 experimental conditions.

According to the storage-forgetting model,
the relative trace strength, A, stored under
the difficult condition should be smaller than
the trace strength stored under the easy
condition because generalization from the S
tone should be greater for the S — 10-Hz.
tone than the S — 20-I{z. tone. More spe-
cifically, Equation 4 shows that for each I
interval condition, the trace strength stored
under the easy condition should he some
constant K times that stored under the diffi-
cult condition. However, the rate of forget-
ting (¢) for a given I stimulus should not
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TABLE 3
OBSERVED (OBS) AND PrEDICTED (PRE) VALUES OF
d’ 1N Exp. II as A Funcrion OF I INTERVAL
DuraTION AND I STIMULUS

I duration
I stimulus .
condition 1 ? 4

Obs | Pre | Obs | Pre | Obs | Pre

(S, S — 10 Uz T

S J: 20 Hz. .76 .65 61 .53 32 .34

S 90 TIz .67 72 .40 .55 .20 .32

Noise 1.00 | 1,04 .94 .88 .49 .62

Blank 1.30 | 1.20 1.19 | .14 97 | 102
d(S,8 —20 )

S 20 1z 1.28 134 | 1.05 | 1.08 .70 .70

S + 90 Hz. 1.48 | 1.45 117 | 11 66 | .64

ofse 214 | 2,12 .72 | 1,79 | 1.35 | 1,27

Blank 2,35 | 2,44 2,35 | 2.31 1 2,08 | 2,08

Note.—I durations arc given in scconds,

differ under the easy and difficult conditions.
TTence, this study gives 24 independent pre-
dictions of @' with 9 parameter estimates for
the model.

The x* (15) value of 17.76, p > .25, and
the observed and predicted values of d' pre-
sented in Table 3 indicate that the theory
also describes the results of Exp. II accu-
rately. The parameter estimates are given
in Table 4. The inferred valuc of K indi-
cates that the relative trace strength for the
S — 20-Hz. condition was twice that for the
S — 10-Hz. condition. The estimated values
of A and ¢ as a function of the I stimulus
indicate that both the storage and forgetting
of an S tone were dependent on the I stimu-
lus. The parameter values of A indicate that
an I tone interfered with the storage of the
S tone with respect to noise or nothing in
the I interval. IFfurthermore, I tones and
noise produced faster forgetting (smaller ¢
values) than the blank I interval. This re-
sult indicates that a pure decay process is
not sufficient to describe forgetting in the
present study.

A decay theorist will quickly comment
that the blank I interval enables S's to re-
hearse or reinstate the stimulus during the
forgetting interval. However, the employ-
ment of three similar S tones in the present
experiments and the limitations of the
speech-motor system make it virtually im-
possible for S to rehearse the S tone so that
his employment of the rehearsal will improve
pitch discrimination relative to employing
the perceptual trace of the S tone.

Experiment IT was replicated in an under-
graduate laboratory study conducted by
Shirley Liu and John W. Moore with two
different instruction conditions. Half of the
Ss were instructed to hum the S tone during
the I interval, while the other half were
instructed not to rehearse the S tone.
Analysis of the results indicated that Ss
given instructions to hum the S tone per-
formed significantly poorer than the non-
rehearsal Ss. Furthermore, this relation-
ship held for all of the T stimulus conditions.
This result indicates that rehearsal, such as
humming the S tone, is not more cffective
with a blank 1 interval than a filled I
interval.

It appears that rchearsal instructions dis-
rupt performance in this paradigm. Hence,
it may be that Ss in Exp. 11 may have tried
to hum or rchearse the S tone. Since re-
hearsal seems to disrupt memory, the for-
getting observed under the blank I interval
condition might have been due to the in-
creased likelihood of S's rchearsing the tone
with longer I intervals.

The present experiments have shown that
the effect an T stimulus has on memory for
pitch may be highly dependent on the experi-
mental task. Tn Exp. I, an I tonc improved
pitch discrimination relative to noise in the
I interval. Flowever, in Exp. II, an T tone
disrupted pitch discrimination relative to the
I noise condition. These two experiments
differed in {wo important respects. First,
Ss in Exp. I listened to the stimuli over
headphones, whereas Ss in Exp. 1T heard
the stimuli over a speaker at the front of
the room, It is likely that it would be much
easier to ignore an auditory stimulus pre-
sented over a speaker than one presented
over headphones. Given that Ss in Fxp. I
were unable to ignore the I stimulus, they

TABLE 4
PARAMETER LEsTiMATES ror THE [ CONDITIONS
or Exp. II
Cond. Storage Forgetting
S + 20 Hz. A= .82 ¢ = .804
S -+ 90 Hz. A= .94 ¢ = .761
Noise A =124 ¢ = .843
Blank A =127 ¢ = .948

Note. —Lasy condmon d (8,8 —20 H7) d:fﬁcul(. d (S,
S — 10 Hz.). Theory:d (I n) = ¢m{KA), K = 2,03,
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could employ it as a perceptual cue for
judging the S and C tones.

The second difference between the two
experiments was that Ss i the first experi
ment were employed over a period ol 2 wk.,
whereas Ss in the sccond experiment were
given only one session. [t is possible that
Ssin IExp. I employed the tostimulus onfy
after a number of sessions.  Flowever, an
analysis of the [irst 432 trials (the number
of trials given in Exp. 11} revealed that per-
formance during these carly trials did not
difler from asymptotic or overall perform-
ance.  Thercfore, we can speculale that it
was the experimenial procedure vather than
the practice of Ss that led (o the opposing
results i the two expernnenis,

Due to the experimental diiference, we can
safely say that Ss in Exp. 1] were not ap-
proaching the task as S weve in Rxp, 1.
This idea is supported by verbal reports,
The Ss in Foxp. | repotied using the | tone
as a common point of relerence. This would
explain the fact that the fargest decrease in
memory sirength over thne was fomnd ander
the T noise condition in Fxp, 1. A tone
does not {luctuale over Lime, whereas noise
docs. A poimt of relerence snch as noise
that changes randomly over time could only
function {o distupt memory, A similar [
tone would be a very good telerence point
that could he employed to judge the differ
cence hetween the & and € tones.  [lence,
in Bxp. T, a psychophysically similar 1 1one
(S 410 Hz.) facilitated vecognition mem-
ory relative to dissimilar tones or noise in
the T interval (cf. Table 1), We can con-
clude from the results of foxp. 1 ihat when
Ss employ the | stimulus as a pomt of veler-
ence, perceplual memory witl inerease with
increases in the psychophysical simitarity
between the S and | stimli.

On the other hand, Ss in Exp. 1T reported
that they tried to ignore the 1 stisnulus, but
that the I tone usually “interfered” with
their memory of the 5 tone. These reports
arc supported hy the results of Exp. 11 since
both I tones were found to interfere with
the memory of the S tone.

Response  bias.—1"he
model predicts memory strength values that
are independent of response biases.  Llow-

slorage-forgetting

TABLE S

PERCENTAGE OF “SaME™ RIESPONSES AS A 'UNCTION
o [ INrtERVAL DurartioNn anp I StimuLus
vor tue Dirrrcurnr, d (S5, S — 10 Hz),
AND basy, & (S, S — 20 Hz.),

CoNorrions N ixe. 11

L stimulas
Taluration e
comdilion I 7
N 20 02 |8 =90 He, | Noise Blank
d (8,5 = 101023
1 .35 .66 .81 7
4 A0 i .55 83 9
A LA4 K% .81 .83
d (4,8 - 2007
1 .50 .66 .03 .54
2 AR .61 .63 .50
4 38 53 .60 .58

Nowe, o Ldurations aie given in second o,

ever, 1t scetns that response hiases may also
he related to the processes underlying mem-
ory. ‘The present analysts is a preliminary
study ol the variables aflecling response
bias that theories ol memory will eventually
liave to describe,

An analysis ol variance was carried out on
the percentage of “same” responses for indi-
vidual Ss at each experimental condition in
Exp. 1. The significant group effect, 77 (1,
A8) = 10.38, p < 003, indicates that Ss in
the difficult task were move biased to re-
spoud  “same” than Ss in the casy task.
However, Table § shows that this effect was
duc to the tact that s i the difficult task
were much more biased to respond “same”
under the noise and Dblank conditions than
Ss in the casy task, [7 (3, 144) = 23.22, p <
001, As noted hefore, when there are other
stimuli in the situation, S's might employ
these as a perceptual anchor.  With dissimi-
lar I stimuli, the S and C tones were per-
ceived as very similar to each other relative
to their similarity to the distinctive 1 stimu-
lus. Thereiore, Ss in the present study re-
quired a much larger pereeived difference
helore they said “different” with a dissimilar
1 stitnulus than with a similar I stimulus,

The significant effect of T interval dura-
tion on the pereentage of “same” responses,
17 (2, 96) = 34.11, p < 001, indicates that
S's became less reluctant to respond “differ-
ent” as the duration of the | interval in-
creased.  Towever, Table S and the signifi-
cant effect of the I Tnterval Duration X [
Stimulus interaction, 7 (6, 288 = 26.04, p
< .001, shows that this decrease in “same”
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responises with increases in the 1 interval
duration was present only when the I stinu-
lus was a tone. Ience, 55" bias to respond
“different” as the I interval increased was
found only under the I stimulus conditions
that produced a high rate of forgetting (cl.
Table 4). Tn same-different tasks, Ss seem
to become biased to say “dillerent” as they
forget the S stimulus.

DISCUSSION

The findings of the present siudy have ind:-
cated that (e¢) STRM Jor pitch decreases as
the T interval increases and (&) this decreasce
over time is higlly dependent on the stimulns
in the [ interval. Also, by employing a mea-
sure of memory strength independent of re-
sponse bias, it has been shown that the results
can Dbe predicted quitc well by a storage-
forgetting mode! of perceptual memory.

Retroactive auditory stimult do not only
prevent rehearsal, but also actively interiere
with the trace of the S tone. Purc deeay
cllects require that the retroactive stimulus doces
not interfere with the pereeptual trace, hut only
prevents S from reinstating the trace. I'le
present experiments have shown that retro-
active auditory stimuli do inweract with the
trace of the S tong, and the amount of interier-
ence or [acilitation is highly dependent on the
nature of the T stimulus and the strategies of
S.  Therefore, Wickelgren’s (1966h; 1969)
findings that STRM Ior pitch decreased over
time with an T interval tone cannoet be attrib-
uted to pure decay of the memovy irace.

In summary, two psychclogical processes
underlic STRM for pitch—storage and for-
getting. We have seen how the streugth of
the trace stored can be dependent on retro-
active stimuli, and the extent to which psycho-
physically similar stimuli interfere with the
storage of ihe sensory perception can he de-
pendent on the strategy of §. Turthermore,
the decrease of the memory trace is highly
dependent on the nature of the retroactive
stimulus,  The T stimuli are doing more than
just preventing the rchearsal of the S tone.
Every stimulus in the 1 interval (except the
hlank interval) somehow actively interiered
or facilitated thie memory of the S tone. Under
a blank condition, very little [orgetting is found
and can he attributed to a pure decay of
memory strength.

The present experiments have demonstrated
that studying pure decay clfects of perceptual
memory requires a “blank” interval. 10 FE
does not feel at case with a blank interval and

employs T stimuli, hie must then take into

nccount the effects of the 1 stimulus on the

pereeptaal trace.
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