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ABSTRACT

The effect of repetition on iconic memory was examined
using both partial and whole report procedures, In whole
report Ss wefe to report as many letters as possible from
a 3 by 5 letter display., The estimate of information
available to Ss from whole report was the number of letters
correctly recalled in their proper position. In partial
report the Ss were cued to report as many letters as possible
from only one row of the display. The number of correctly
reported letters from that cued row was multiplied times
three to yield an estimate of the information available by
the partial report procedure,

In Exps. I and IT 8 Ss were presented 160 3 by 5 letter
displays., Every other presentation was a repeated display,
yielding 80 repeated and 80 unique presentations., Recall
was tested either 0, 300, 700, 1000 or 2000 msec., after the
termination of the stimulus disvlay.

The results indicated that partial report was higher
than whole report when recall was immediately after the
stimulus terminated, However, this difference decreased as
the cue to recall was delayed., Whole report was low and
constant across all retention intervals,rand partial report

. dropped to that level after an interval of a second or two.,
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Although overall performance improved with repetition,
the index of iconic memory (partial report minus whole
report) was not different for the repeated and nonrepeated
conditions, Using only partial report and retention
intervals of 0, 300 and 700 msec,, Turvey (1967) found that
the repetition condition was not different from the non-
repetition condition. Exp., III replicated the results of
Turvey (1967). The difference in results between Exps.

I and II on the one hand and Exp,IIIand Turvey (1967) on
the other may be due to the inclusion of whole report
and longer retention intervals in Exps. I and II., These

conditions were absent in Exp. III and Turvey (1967).

iv



TABLE OF CONTENTS

Page
ACKNOWLEDGEMENT & « o o ¢ = & = « = o & & & » 5 s 51
ARBTRADT. « % # & ¢ # 9 % # 3 & @ % « &« ® @ = s & 343
LIST OF FIGUBRES . ¢« » % # ¢+ s 3 = # s & % &« » 5 3 ¥

LIST OF TABLES L] . . L] . . . . . . . L L L 4 . . . L] . Vii

-

IIJTRODUCTI OI\‘T . . L) . L] . . . . . . . . . . . . . . .
Visual Memor‘y. « @ 8 ¥ & € @ ¥ ®© & @ &€ ¢ @ 8
Repetition and lMemory SystemsS. + ¢« o ¢ ¢ o o«

Repetition and Long and Short Term Memory. . .

O W = =

Repetition and Iconic Memory « « + ¢ o ¢ o o o
EXPERTFHENT To o o o o o o o o o o o ¢ o o o o o o 33
Hetholl ¢ » 5 » o 6 o o % w « w £ % v 8 # ® & n B
Results and Discussion « + s + # s « ¢« ¢ o o« o 17
EXPERIVENT IT ¢ o o # o % » o 5 # @ 3 » 3 ¢« » s % & £0
Bedhioll o « & » o 58 & % 6 % » » 8 o & 6 5 » % ®w &8
Results and Discussion  « ¢« s+ s s  » s ¢« ¢« ¢ 2l
BITERINENT IIZTs & o % 5 & 5 # & &« & % ® ¢ 5 » o 8 ¢ 23
Method o v o o v o 0 o o o v o o 0 o o o o o 0 23
Results and Discussion « o+ « o o o o o » o o o 2k
GO, & = o & ¢ ¥ « & 5 3 m ¢ 5 4 ¥ 90 8 & & 27
APPENDIY Ay FICUBES « s« s« o o« = s % # % s s &« » % &« &9
APPENDIX Bs TABIES, « 5 5 o « = 5 o« o s & 3 = % 5 & 35

REPERENCES. « o % % & 3 & # & & & & & & &« 4 ¢« « ¢« & o



Figure

1,

LIST OF FIGURES

Letters Available across
Retention Intervals:

Letters Available across
Retention Intervals:

Letters Available across
Blocks of Trials:

Letters Available across
Retention Intervals:

Letters Available across Three

Blocks of Trials:
Data Experiment II , .

vi

Partial

Experiment II

Experiment I .,

Experiment II,

Experiment III

Page

30

31

32

33

34



LIST OF TABLES

Analysis of Variance of Letters
Available: Experiment I ,

Analysis of Variance of Letters
Available: Experiment II

Analysis of Variance of Blocked
Datas Experiment II , ., .

Analysis of Variance of Letters
Available: Experiment III

Analysis of Variance of Partial
Datas Experiment II ., . .

vid

Page

36

37

38

37

Lo



INTRODUCTION

Visual lemory

Since Volkman (1859) first reported research in which
he used a tachistoscope, a great many researchers have used
that instrument to preéent stimulus materials, Recently
it has been used by psychologists to investigate the pro-
cesses of human memory. In these studies the primary con-
cern has been the assessment of information which is avail-
able to Ss after brief visual exposures of stimuli,

In 1960 Sperling proposed a methodology for studying
brief visual memory of stimuli that were presented tachisto-
scopically, Helfirst tested immediate memory for stimuli
presented briefly and found that Ss were able to recall
only about five items regardless of the number, class or
'arrangement of the items in the display. However, Ss often
reported seeing much more than they were able to recall,
Based on the fact that Ss report seeing more than they re-
call, Sperling (1960) hypothesized that the limit was on
the ﬁemory not the perception of the items., To circumvent
this limit Sperling introduced the partial report procedure
in which he reduced the amount the S had to report from a

display.



In partial report an S was to report only a designated
portion of a matrix, but he did not know which portion
until the time for recall, Since all parts of the display
were sampled, and the S did not know which part of the dis-
play would be cued until after the stimulus terminated, it
was assumed that what he recalled actually represented only
a portion of what was available to him, If, for example,
an S was cued to recall one third of the display, then three
times the mean amount recalled represents an estimate of
the total amount of information available to the S,

T'he purpose of partial report is to estimate the total
information available to an S after brief visual stimula-
tion. Since the S is required to report only a portion of
the display in partial report, the total amount of infor-
mation available must be inferred from what the S actually
.reports, That is, if an S is to recall only one third of
the display then his total score is three times the amount
recalled, Therefore, the score an S receives is merely an
estimate of the total information available to him, It
would be incorrect to assume that partial report represents
all the information available to the S.

In the whole report procedure Ss are asked to report
all that they are able to recall from the display. As men-
tioned previously, Ss typically report only four or five

items, That level of report is assumed to represent
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information available in a more permanent memory system
estimated by the whole report procedure.

The estimate of information available to the S ob-
tained by the partial report procedure is normally greater
than that obtained when the S is required to report all of
the items in the display in the whole report procedure,
However, when the cue to recall is delayed, thé partial re-
port scores drop to the level of whole report within sec-
onds (Sperling, 1960),

The main results of Sperling (1960) were summarized
in his monograph:

A large amount of information becomes avail-
able to observers of a brief visual presentation;
this information decays rapidly; the final level
is approximately equal to the span of immediate
memory, (p. 26)

Averbach and Coriell (1961) reported studies in which
ethey used a method similar to Sperling (1960). They used a
visual cue to designate the portion of the display to be
reported, whereas, Sperling used a tone., Averbach and
Coriell (1961) exposed a 2 by & letter matrix for 50 msec.
and shortly thereafter presented a black bar marker over
one of the letter positions., The S was to recall the let-
ter that appeared below the bar marker. The results re-

sembled Sperling (1960) in that Averbach and Coriell (1961)

reported rapidly declining retention functions as the



poststimulus recall cue was delayed,.

Repetition and Memory Systems

Much of the research on learning has demonstrated
that performance improves with practice., In the area of
verbal learning, practice in the form of repeated presenta-
tions has led to increased recall of repeated items,

Cooper and Pantle (1967) have proposed that in a great
number of cases this increase in recall is directly related
to the total amount of study time on the materials rather
than the number of trials. The more time for practice the
greater the increase in performance, This relationship
between performance and study time is referred to as the
total time hypothesis (Cooper and Pantle, 1967).

Bugelski (1962) varied presentation time pér $rial

and found that although the 2 sec, per trial group needed

.more trials to reach criterion than the 15 sec, per trial

group, the total time the two groups had seen the material
was not different when they reached criterion,

Some limitations of the total time hypothesis were
studied by Johnson (1964), who found that at very fast and
very slow presentation rates the relationship between total
time and performance breaks down, With study time held

constant, performance was lower with either extremely fast

or extremely slow presentation rates as compared to moder-



ate (L4-sec,) presentation rates. Peterson, Wampler, Kirk-
patrick and Saltzman (1963) and Melton (1967) varied the
spacing between the occurences of repeated items and found
an increase in the probability of a correct response with
an increase in the spacing between presentations, In spite
of a constant amount of study time perférmance improved
with a separation in repeated presentations.

These studies illustrate that the effect of repetition
is not the simple relationship which was presented in the
total time hypothesis. Nevertheless, it is apparent that
there is some increment in performance due to repeated

presentations of material,

One question that was not resolved in the studies cited
above was whether the effect of repetition operates in all
memory systems, If all memory systems are affected simi-
}arly by the same independent variable, such as repetition,
similar processes might be operating, Parsimony might, then,
dictate the need for assuming only one general memory Sys-
tem instead of several (Melton, 1963), However, if they
are differentially affected by the variable, distinct or
separate memory systeﬁs might be needed to explain the data.
Repetition and Long and Short Term lemory

A great number of studies have documented the effect
of repetition in long term memory (LTM). Cooper and Pantle

(1967) have presented several of these studies which have



used a variety of methodologies, The evidence indicated
that repetition does operate in LTM paradigms,

Short term memory (STIM) paradigms include the design
used by Peterson and Peterson (1959) and its variations,
In that design an item is presented, followed by some re-
hearsal preventing activity, and after several seconds the
item is recalled. Peterson and Peterson (1960) modified
that method by including repeated presentations of items
before recall and varying the spacing interval between the
two presentations (1, 3, 6, or 11 sec.). They found that
recall increased with repetition as a funciton of the spac-
ing interval., Using other STM procedures Hellyer (1962)
and Helms and Kintz (1965) found an increése in the prob-
ability of recall as a function of repetitions. However,
these studies may not be assessing STM alone; they maj
.involve LTM to some undertermined extent,

Some researchers have defined the recency portion of
the serial position curve as representing the inforﬁation
in STM. If these items are affected by repetition, then
that portion of the curve might be elevated as the prob-
vability of recall increases, Glanzer and Cunitz (1966)
studied the effect of repetition on serial position in a
free recall task, Their first experiment revealed no sig-
nificant effect of repetition on any portion of the serial

position curve, This result was not predicted and may have
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been due to the design of the experiment, The repetitions
were successive, whereas, spaced repetitions might have
revealed an effect,

In the second experiment Glanzer and Cunitz (1966)
delayed recall either 10 or 30 sec., in a free recall task,
Delayed recall with a counting task during the retention
interval reduced thé amount of information in the recency
portion of the curve, thus affecting only STM, Raymond
(1969) found a similar effect with delayed recall in a free
recall task; but the failure of repetition to modify the
curve in Glanzer and Cunitz (1966) leaves the gquestion of
whether repetition affects STM unanswered.

Bartz (1969) presented repeated items to Ss in a
serial learning task, Ss recalled either immediately
after the last item was presented or after a silent or

«filled retention interval, He found that the effect of
repetition was greatest in the delayed recall condition.,
This finding suggests that with more time for processing
more items are encoded, perhaps in a more permanent memory.
However, Bartz (1969) reported an increase in performance
across all serial positions which implies that repetition
affects STM as well as LTHM,

A more definitive experiment to localize the effect

of repetition was reported by Lewis and Bartsz (1970), Ss



were presented with an 18 word list in a free recall
task, followed by another 18 word list. In the second
list nine of the words were repeated from the first list,
If learning (improved recall) occurred then the probabil-
ity of recalling a repeated item on the second list, if
it were correctly recalled on the first list, should be
greater than the overall probability of correct recall

of repeated items on the second list:
P(C,1C,) ) P(C,)

The results indicated that any items presented last
in the first list showed the smallest difference between
the probabilities, The most dramatic'example of this
effect was the case in which items presented last in -the
first list were also last in the second list, There was

«almost no difference between the conditional probability
and the probability of correct recall on the second list,
However, when the items which were presented first on the
first list were also presented first on the second list,
the difference between the probabilities was the greatest.
The items at the end of the lists did not seem to be pro-
cessed very throughly. Thus, repetition was not able to
enhance the memory traces of those items. Repetition

seems to affect LTM primarily, but additional data is



needed to justify that conclusion,

Repetition and Iconic Memory

There is some ambiguity with respect to the effect
of study time on visual memory., For example, Sperling
(1960) varied exposure duration from 15 to 500 msec, and
found no significant iﬁcrease in the number of items re-
ported, On the other hand, when Sperling (1963) increased
exposure time in 10 msec, increments, followed immediately
by a field which contained visual noise, he found that
one additional item was reported for each 10 msec, in-
crease in exposure duration., This increment in recall
leveled off at about 50 msec, and additional stimulus ex-
posure to 100 msec, accounted for only 1 or 2 more items,
After 100 msec. the rate of acquisition was minimal,

The apparent discrepancy may be resolved if the meth-
“ods used in each case are examined more closely., In
Sperling (1960) both the pre- and post-exposure fields were
dark, i.e., no visual noise followed the stimulus. In this
case Ss were able to read out items from the rapidly fading
visual representation of the stimulus which normally ex-
ceeds the stimulus exposure duration. Since the items can
be read out even after the stimulus exposure has termina-
ted, processing time and exposure time are not isomorphic.,

Therefore, the 15 msec, and the 500 msec, exposure may be



functionally equivalent,

However, if processing time was made equivalent to
exposure duration by presenting noise immediately after
the termination of the stimulus, as in Sperling (1963),
then a relationship between recall and study time emerges;
as study time increases, recall increases., The level of
recall asymptotes at the level of whole report,

There is very little data concerning the effect of
repetition iﬁ iconic memory., The lack of evidence, coupled
with inadequate designs in the existing data, make it dif-
ficult to state how repetition affects iconic memory.
Previous studies have ignored the importance of including
both partial and whole report conditions.

Since whole report is low and constant over various
retention intervals (Averbach and Sperling, 1961), it may
«be assumed to represent a memory system somewhat more per-

manent than the system assessed by partial report, If
that assumption is true, and partial report does assess
information in addition to what appears in whole report,
then the difference between whole and partial report re-
presents the information in iconic memory., Therefore, the
effect of repetition must be studied using that difference
measure to determine its effect on the icon; not partial
report alone, |

Standing and DaPolito (1968) presented a 3 by 3 letter

10



matrix in which one line was repeated in 1, 3 or 6 succes-
sive presentations., When recall was delayed until after the
last repetition, there was an increment in the letters
reported as a function of repetition,

Although repetition did affect recall, no information
is available concerning the effect of repetition on iconic
memory. Standing and DaPolito (1968) lacks the necessary
condifions for measuring iconic memory, a measure of the
difference between partial and whole report,

Turvey (1967) examined the influcnce of recpetition on
iconic memory, but he included only the partial report
procedure, He found that the level of partial report did
not increase with repetition and he concluded that repeti-
tion did not influence iconic memory. If the information
in the icon is assessed by the difference between whole
report and partial report, he cannot draw that conclusion,
because a whole report condition was not included. ' For
example, if for some reason the level of whole report had
dropped with repetition the difference would have increased,
even though partial report remained unchanged. It would
be necessary to conclude that tﬁe icon was influenced by
repetition,

The present experiment reexamined the repetition

issue studied by Turvey (1967) and a whole report condition

11



was included, It was hypothesized that the overall level

of recall would be influenced by repetition because that
would be determined by the information available in a more
permanent memory system assessed by whole report, At the
same time, however, the difference between whole report and
partial report (i.,e., the estimate of information in the icon

should not be influenced by repetition).
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EXPERIMENT I

The present experiment deals with two issues, one of
them is empirical and the other is methodological., The
empirical point is whether repetition has an effect on
iconic memory, The methodological point is to emphasize
the distinction between the nature of the information
assessed by whole report and that assessed by partial report.
In that whole report is relatively low and remains constant
over prolonged retention intervals, it seems reasonable to
assume that it assesses information in a memory system some-
what more permanent than that assessed by partial report. If
that is the case, and the partial report procedure does
, assess iconic information, then the difference between whole
and partial report may be used to determine the information
that is in the icon, Likewise, i1f we are interested in
éetermining the influence of repetition on iconic memory,
we must examine its influence on that difference rather than

its influence on either whole report or partial report alone,

IMethod
Task., The Ss were seated in a dimly illuminated room
seven feet from a white display field. An "X" in the pre-

exposure field served as a fixation point and also centered

the stimulus displays.

13



The displays consisted of 3 rows of 5 letters and
covered an area 6" X 10", A slide projector with a shut-
ter over the lens presented each matrix for 50 msec, after
which a tone was presented as a cue to recall, The tone
occurred either 0, 300, 700, 1000, or 2000 msec, after the
termination of the display.

Two methods of recall were used, partial report and
whole report. In whole report the Ss were to recall all
15 letters in the display, and in partial report they were
to recall all the letters in one row of the display. Prior
to the presentation of the display the E said "whole report,
ready" if the S was to recall all 15 letters, and he just
said "ready" if the S was to recall only one row (partial
report),

The cue to recall in partial report was either a high,
emedium or low tone, If the top row of the matrix was to
be recalled a high tone was presented; medium and low tones
cued the middle and low rows, respectively. The tones were
adjusted for each S to avoid any discrimination errors in
tone identification, In whole report the Ss were to recall
when they heard a middle tone, In all conditions the S
controlled the switch that initiated the display.

Materials, Forty practice and 80 test displays were

constructed for the experiment., The 80 test displays in-

14



cluded 40 unique slides and one other slide reproduced 40
times, In an attempt to minimize meaningful associations,
low frequency single letter associations (Underwood and
Shulz, 1960) were used to generate the rows, Heaningful
associations beyond contiguous letters were eliminated by
inspection,

Procedure, Ss served one hour per day for four days.
At the beginning of the first day Ss were familiarized with
the task in a four step process. First, the E presented a
random series of tones which the S identified as either
high, medium or low. After they mastered tone discrimina-
tion, the Ss initiated the tone by pressing the switch when
the E said "ready". They were then given experience watch-
ing a display slide while still identifying tones, The dis-
play slide included the letters A-O arranged in a 3 by 5

.matrix, Finally, the Ss wrote the letters from the cued
row of the A-0 matrix (partial report). Whole report was
also tested using the matrix described above,

Following the initial practice Ss were given 80 prac-
tice trials on all five retention intervals in both partial
and whole report (10~§onditions presented 8 times each),
The 80 practice trials consisted of the 40 practice matri-
ces presented twice in random order,

On day two the Ss were reacquainted with the tones

15



and procedure, followed by 130 practice slides, Seventy
practice slides were presented on the third day followed
by 60 critical test slides, On the final day the Ss were
given 20 practice and 100 test slides, Only the scores
from the final 160 test slides were used in the tabulation
of results, Ss were encouraged to guess when not certain
that their choice of letter was correct.

Repetition. The twenty experimental conditions in-

cluded all possible combinations of the five retention in-
tervals, two types of report and repeated versus nonrepea-
ted items, They were randomly presented across the 160
trial list such that each condition occurred 8 times,
The exception to randomness was that the repeated slide
occurred as every other display. Therefore, within the
list of 160 preséntations, 80 were repeated presentations
of a particular slide. The repeated matrix was the same
for all Ss and the Ss were not informed that items would
be repeated,

Since the test list included 160 presentations the
80 test slides were presented twice, It was assumed that
the nonrepeated displays would show no increment in recall
the second time through the list since Sperling (1960)
found no such effect when he reused test materials, Also
80 items intervened between presentations (about 20 mins.

elapsed time) which should have provided sufficient inter-

16



ference,

Scoring. The Ss wrote their responses on sheets that
contained a 3 by 5 grid, For whole report the score used
to estimate the amount of information available from the
display at the time of recall was the number of letters re-
called correctly in their proper positions. The partial
report score was three times the number of letters recalled
in their correct positions from the cued row,

Apparatus. The tones that were used as recall cues
were generated by é Jackson model 655 audio-oscillator,

The Ss received the tones through earphones. A Tektronic
type 160 A power supply operated a Tektronic type 162 wave
form generator and a Tektronic type 160 pulse generator
which controlled the various delays of the cue, The same
power supply operated a Tektronic type 163 wave form gen-
erator which controlled a Ledex solenoid switch to which
the shutter was attached, A Hunter timer was used to
check the accuracy of the shutter speed and the delays of
the cues,

Subjects. The Ss were eight introductory psychology

students who participated as part of a course requirement,

Results and Discussion
The results, presented in Fig, 1, replicated results

reported by others who have used the partial report pro-

17



cedure, The significant effects of the type of report,
F(1,7)=8L4,40;p< .01, delay of cue, F(4,7)=34,10;p< .01,
and Type of Report by Delay interaction, F(4,28)=30,63;
p< .01, indicate that partial report was elevated over
whole report but fell to the level of whole report with
increased delays of recall. The Ss apparently had more
information available to them immediately after the ter-
mination of the diéplay than was reflected in whole report
but that information was lost very quickly,.

The main consideration of the experiment was the
effect of repetition which was significant at the .05
level, F(1,7)=9.,78, For both partial and whole report the
repeated items were clearly elevated above the nonrepeated
items at all delays of the poststimulus cue,

The critical issue was whether the amount of informa-
tion in the icon was affected by repetition., Since the
amount of information in the icon was defined as the dif-
ference between partial and whole report, the effect of
repetition is assessed by the Repetition by Report and the
Repetition by Report by Delay interaétions. In both cases
the F was less than one, The insignificant first-order
interaction indicates that the mean difference between
partial and whole report was the same for both repetition

conditions, The absence of a significant second-order

18



interaction indicates that the pattern of recall for both
partial and whole report was the same for the repeated
and nonrepeated items across the retention intervals,
Therefore, the amount on information in the icon was not
affected by repetition, although overall performance im-
proved,

The significant Delay by Repetition interaction F(4,
28)=7.05;p< .05, reflected an increasing difference between
repeated and nonrepeated items across the retention inter-
val. There appears to be more processing of repeated items
as the retention interval increases, This is similar to
results reported by other investigators (Bartz, 1969 and
Fritzen, 1970). In spite of the tendency to lose items
after longer retention intervals, the repetition effect is

enhanced by delaying recall even a fraction of a second,

19



EXPERIMENT II

While the results of the first experiment seem clear,
the fact that all Ss received the same repeated slide re-
stricted the sample of materials in the repetition con-
dition., To improve the design of the study it would be
necessary to present a different repeated slide to each
S. Also, Exp. I was a random list design which precluded
any analysis of changes in performance that might have
occurred across blocks of trials., Finally, since the
previous experiment showed no effect of repetition on the

icon it seemed important to replicate the experiment,

Method

Procedure., Exp. II was a replication of the design of
Exp. I with the following exceptions: (a) the random list
was changed to four blocks of forty trials with each of
the twenty experimental conditions represented twice with-
in a block and (b) each S had a different repeated slide
during test trials,

Subjects., Ss were eight introductory psychology

students who participated as part of a course requirement,

20



Results and Discussion

The results are presented in Fig. 2. The number of
items reported in all conditions was lower than the first
experiment and the functions were not as smooth, but it is
apparent that the same effects were obtained. The partial
report curve was higher than whole report, F(1,7)=16,03;
p< .01, and that curve dropped with a delay in the cue to
recall, F(4,28)=7.82;p<.01. The Type of Report by Delay
interaction, F(4,28)=20,34;p .01, reflected the declining
function of partial report to the level of whole report as
recall was delayed,

The effects of repetition were similar to the first
experiment. Repeated items were recalled significantly
better than nonrepeated items, F(1,4)=6,94;p< .05 and the
critical interactions, (i.e., the Repetition by Type of
.Report and the Repetition by Type of Report by Delay) were
both insignificant. In both cases the F was less than one.
Because of the absence of significance it cannot be con-
cluded that there was an effect of repetition in iconic
memory.

An analysis across the four blocks of trials (Fig. 3)
revealed a significant effect of blocks of trials, F(3,21)=
6.12;p¢ .01, More salient, however, was the significant
Repetition by Blocks Interaction, F(1,3)=5.57;p<¢ .01, which

indicates an increasing difference in recall of repeated

21



and nonrepeated items as trials progressed,

Again, the critical issue was whether the icon dif-
fered across trials as a results of repetition., This issue
was assessed by the Repetition by Report by Blocks inter-
action which was insignificant, F(3,21)=1.14;p) .05, The
mean difference between partial and whole report in both

repetition conditions did not vary across blocks of trials,

22



EXPERIMENT III

The results of Exps., I and II raised questions con-
cerning the repetition effect in light of the absence of
any repetition effect reported by Turvey (1967), He stud-
ied repetition using a design similar to the experiments
reported here except (a) he did not use whole report, (b)
he only included retention intervals of 0, 300 and 700
msec.,, (c) he presented 108 trials (54 repetitions), and
(d) he used matricies composed of letters and numbers,
Turvey (1967) found no difference in recall of repeated and
nonrepeated items, whereas, Exps, I and II showed an overall
increase in recall as a result of repetition, Because of
the apparent inconsistency in results, the Turvey (1967)

experiment was replicated,
L]

Method

Procedure, Partial report was tested at three reten-
tion intervals, 0, 300 and 700 msec, One hundred and eight
trials (54 repetitions) were presented using letter matri-
cies as in Exps. I and II., In other respects the experi-
ment was the same as Exps. I and II,

Ss served one hour per day for three days. On the
first day Ss became familiar with the complete task and

were given 80 practice slides. On day two 130 practice
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displays were presented, and on the final day 20 practice
and 108 critical test slides were given,
Subjects. The Ss were eight introductory psychology

students who served as part of a course requirement.

Results and Discussion

The results are presented in Fig, 4, While the re-
peated items appear to be higher than the nonrepeated items,
the difference is insignificant (F 1,00), There was a
significant Repetition by Delay interaction which was not
predicted nor easily explained, However, the absence of the
significant main effect of repetition does replicate Turvey
(1967),

The most obvious explanation for the discrepancy be-
tween the first two experiments on the one hand and Exp, III
and Turvey (1967) on the other is the difference in the
number of repetition trials, Exps. I and II had 80 repe-
titions, whereas, Exp. IIT and Turvey (1967) included only
54 repetitions,

In order to compare the two sets of experiments the
number of repetitions should be held constant., To accom-
plish this comparison an analysis of variance was computed
on partial data from Exp, II, Included in the analysis
were the first three blocks of 40 trials and only the 0,

300 and 700 msec., retention intervals, The data was

extracted only from partial report scores, These scores

»
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from Exp. II approximate Exp, III except that the three
blocks of 40 trials from Exp, II included 60 repetitions
compared to 54 in Exp., III and Turvey (1967).

The analysis of variance computed on the abbreviated
data from Exp. II revealed an insignificant effect of re-
petition, F(1,7)=2.35;p) .05, as well as an insignificant
effect of blocks of trials (F{ 1.00). Therefore, as in
Exp. III and Turvey (1967), the mean number of repeated
items recalled was not greater than nonrepeated items after
60 repetitions. Also, the number of items recalled across
blocks of trials did not increase with repeated presenta-
tions,

~ However, an inspection of Fig, 5 does reveal some
divergence of the repetition and nonrepetition functions
across blocks of trials, This Repetition by Blocks inter=-
action was significant at the .05 level, F(2,14)=4,23,
which indicates that the slopes of the two functions differ.
Turvey (1967) found no such significant interaction;

If it is assumed that the insignificant main effect of
repétition may have been due to the fact that the curve
for the repetition cohdition started below that of the non-
repetition condition, then the Repetition by Blocks inter-
action represents an important difference between Turvey
(1967) and the comparable data points in Exp. II. It may

be attributable to conditions that appeared in Exp, II but
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were absent in Turvey (1967), i.e,., whole report and longer
retention intervals, Perhaps Ss must détect the repeated
items for repetition to have an influence. In that case
the whole report condition may be necessary for Ss to
ﬁotice the repeated items, Also the longer retention in-
tervals may provide more time for processing material which

would enhance the repetition effect,
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CONCLUSION

The results of the first two experiments suggested
that repetition does not affect iconic memory, if the
limits of iconic memory are operationally defined as the
difference between partial and whole feport. However,
there was an overall effect of repetition in both exper-
iments.

There are two aspects of the overall repetition effect
which merit discussion., One issue concerns the locus
of the overall effect of repetition, It may be reasonable
to assume that the information available in the whole report:
condition came from a more permanent memory system, The fact
that the level of whole report does not drop over proionged
retention intervals is consistent with that interpretation.
Based on the results of Lewis and Bartz (1970), which stated
that repetition affected LTM to a much greater extent than
STM, whole report may be the only information that was
influenced by repetition. The additional information avail-
able from the icon was not increased as a result of repe-
tition,

Another issue concerns the Repetition by Delay inter-
action which was significant in the first two experiments.,

The divergence of the repetition functions across the
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retention interval is apparent in Figs. 1 and 2, However,
there appears to be a greater divergence of the partial
report functions. That is, the repeat and nonrepeat partial
report curves seem to diverge more than the repeat and non-
repeat whole report curves, The interaction of the partial
report curves with the_retention interval may be critical
since it may indicate that the amount of information in the
icon differs between the repetition conditions. This inter-
pretation would be tenable only if the interaction of the
partial report function with the retention interval was
significantly greater than that of the whole report func-
tions with the retention interval, If that were the case,

a significant Repetition by Report by Delay interaction
would be predicted, indicating that the mean difference
between partial and whole report for the two repétition
conditions was different across the retention interval.

}n both Exps., I and II this interaction was insignificant,
The interaction between the partial report curves with the
retention interval was not different from that of the whole
report curves with the retention interval, Therefore,

the information in the icon was not affected by repetition.
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Analysis of Variance of Letters Available

TABLE 1

Experiment I

g5

ik

%

36

Source af NS F
Repetition (A) | 163,01 1 163.01 9,78 %
Report (B) 382,85 1 382,85 84,39 *
Delay (C) 103.22 L 25,81 34,09 **
Subjects (8) 150,24 7 21 .46

A XS 116,64 2 16,66

B XS 31.76 7 b, 54

2 X8 21.20 28 .76

A X B | .03 1 .03 .02

BXC 122, 54 L 30,63 29,92

AXC 14,28 L 357 705

AXBXS G 27 7 1.32

BXCXS 28,67 28 1.02

AXEGXS 14,19 28 .51

AXBEC 2w 5 L .63 02

AXBXCZXSs| 902,51 28 4923
Total 2026,29 159

¥ p<.05
= n 01,



TABLE 2

Analysis of Variance of Letters Available

Experiment II

Source S5 ar IS F
Repetition (A) 53,48 1 53,48 6,90 *
Report (B) 133.22 1 133,22 16,03 *
Delay (C) Lé,72 L 11.68 7,82 *
Subjects (S) €20,93 v 9l .33

A XS 54,06 7 V.78

& 58,17 7 8.31

C XS h1,84 28 1.50

A X 3B .00 1 .00 .00

BXC 52,76 L 13,19 20,34 *

kel 9.16 | & 2,29 h.15 *

AXBXS 9.99 7 1,43

BEXD LS 18.16 28 .65

AXCXS 15.44 28 .55

AXBXC 1,6k L A1 .55

AXBXCXS 20,73 28
Total 1035.69 | 159
* p<(.05
=¥ 0§ Ok
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TABLE 3

Analysis of Variance of Blocked Data

Experiment II

Source SS df LIS F
Repetition (A) Lh, 90 1 4L ,90 7.58 #
Report (B) 9977 1 99.77 16,30 ##*
Blocks (C) L, 06 3 14,69 6,12 *%
Subjects (S) 425,98 7 60,85

A XS b1,b45 7 5+93

BXS L2,86 7 6.12

¢ X8 50,46 21 2,40

AXB .01 1 .01 .00

AXC 27.75 3 9,24 5,97 %%

BXC 1.88 3 .63 1.5%

AXBXS 16,60 7 2.37

AX0CX8 34,78 | 21 1.66 |

BXC XS 9,61 21 L6

AXBXE 1.49 3 .50 1.14

AXBXCXB 9,30 21 Al
Total 850,88 126
# p<.05
** p{,01
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TABLE 4

Analysis of Variance of Letters Available

Experiment III

Source SS af TONS F
Repetition (A) 3,18 1 3.18 .86
Delay (B) 15,16 2 7.58 14,69 **
Subjects (8S) 103,16 7 14,75

A XS 25,88 (s 3.70

BXS . Tk 14 52

A X B L, 21 2 2xsil Sa 55 &

AXBXS 5¢30 14 . 30
.Total 164,21 o
*  p<.05
#% p LDl
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TABLE 5

Analysis of Variance of Partial Data

Experiment II

Source SS arf MS F
Repetition (A) 3.36 1 3.36 2.35
Blocks (B) 1.27 2 6L 55
Subjects (S) 335.43 7 h7.92

AXS 10,01 7 1.43

BXS 16,31 14 1,16

A X B | 11,57 2 5.79 b,23 *

AXBXS 19,24 | 14 1,37 |
Total 397.19 b7
* nf .08
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