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The effects of target size and retinalloca tion on 
a partial-report task of iconic memory 
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Observers are run on a partial-report task under three conditions of background luminance 
and with two target sizes. Small letters are presented in a small circular array, and large letters 
are presented in a large circular array. This manipulation is intended to keep letter legibility 
roughly equivalent as retinal eccentricity varies. At the photopic background level, there is no 
difference in the decay curves for the two target conditions; but at the mesopic and scotopic 
background levels, the large-size condition produces greater persistence. An explanation is of
fered in terms of differential contribution from the cone and rod systems. 

Within the current literature, there is extensive debate 
concerning the exact nature, locus, and function of 
iconic memory, or visual persistence (cf. Bowling & 
Lovegrove, 1982, Coltheart, 1980, Haber, 1983, and 
Long, 1980, 1982). Undoubtedly, an important con
tributing factor to this unsettled state of affairs has been 
the numerous empirical discrepancies reported across 
studies in the area. For example, visual persistence has 
been found to be positively related to target duration 
and target luminance in some studies but negatively 
related to these same variables in other studies (cf. 
Bowen, Pola, & Matin, 1974; Sakitt & Long, 1979a). 
In the last few years, an increasingly popular way 
to accommodate such discrepancies has been to sug
gest that more than a single phenomenon has been 
assessed in different persistence studies and that the 
various persistence tasks have inadvertently involved 
different "kinds" of visual persistence. For example, 
Phillips (1974) proposed a distinction between "sensory 
storage" and "schematic visual memory"; Hawkins and 
Shulman (1979) described "Type I" versus "Type II" 
visual persistence; and Coltheart (1980) suggested 
"visible persistence" as distinct from "iconic memory." 

A second source of difficulty in the current literature 
concerns the often overlooked effects of different stim
ulus values that have been employed across studies. This 
point is especially important given recent proposals that 
iconic memory (or visual persistence) may represent the 
phenomenal consequence of temporal processing limita
tions of structures very early in the visual system. In 
this view, an important contribution to performance on 
many persistence tasks results from the sluggish func
tioning of the photoreceptors themselves (e.g., Sakitt, 
1976; Sakitt & Long, 1978, 1979a, 1979b). That is, at 
least one major component to visual persistence is attrib
uted to the time required by the cones and rods to 
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return to baseline resting potential following a brief 
target presentation (e.g., Whitten & Brown, 1973a, 
1973b, 1973c). In the present context this model of 
persistence is important because of the myriad of stim
ulus factors that are known to alter receptor functioning 
and, by extension, visual persistence as well. Several 
studies have presented results consistent with this 
model (Long & Sakitt, 1980a, 1980b; Sakitt & Long, 
1978, 1979a, 1979b). 

In several respects, the present work represents an 
extension of this theoretical rationale. Changing stim
ulus conditions from one study to the next are believed 
to have produced very different results (cf. Adelson & 
Jonides, 1980, and Long & Beaton, 1982). Moreover, 
the different results across studies (and therefore across 
stimulus conditions) are believed to reflect predictable 
interactions among the many retinal factors involved in 
such stimulus presentations. The present work seeks to 
demonstrate this point. Stimulus conditions can and do 
interact, and the results of one stimulus manipulation 
must be looked at in terms of other stimulus levels. It is 
believed that the resulting patterns of effects will reveal 
that very early sensory structures do indeed make a 
major contribution to the duration of visual persistence. 

The stimulus variables of interest in the present work 
were the retinal location of the target stimulus, the 
background level under which the target stimulus was 
viewed, and the acuity demands of the target stimulus. 
It was believed that these parameters had been too 
frequently overlooked in their contributions to visual 
persistence. In examining these particular variables, the 
present study utilized the version of the partial-report 
task used by Adelson & Jonides (1980). Specifically, in 
such a task, a comparison is made between target arrays 
that fall on an area of the retina close to the fovea, 
where the cones are most densely located, and an area of 
the parafoveal retina where the rod system can begin to 
contribute to performance. However, a problem with 
this type of manipulation is that acuity is reduced as 
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constant-size targets are presented farther from the 
fovea. As Eriksen and Schultz (1977,1978) pointed out, 
the result of peripheral presentation is a degradation in 
the quality of the stimulus, which in the present study 
might have led to a processing-rate difference for the 
target stimuli at the two retinal locations. To avoid this 
possible confound and to ensure that the target arrays 
were processed equally at both retinal locations, the 
stimuli in the present experiment were constructed so as 
to keep target resolution at, or above, recognition 
threshold at both retinal locations. This was accomplished 
by increasing target size as eccentricity increased in 
order to exceed the recognition limits for letters that 
have been described in detail by Anstis (1974) at a series 
of retinal locations. Thus, any processing-rate differences 
as retinal location was varied were significantly atten
uated. 

METHOD 

Observers 
Sixty undergraduate students enrolled in general psychology 

courses at Villanova University served as observers for partial 
fulfillment of a research requirement for the course. The ob
servers participated individually in a session lasting approxi
mately 90 min. If an observer normally wore spectacles or con
tact lenses, he/she did so during the experimental session. 

Apparatus and Stimuli 
Stimuli were presented using a Gerbrands three-channel 

tachistoscope (Model G 1132). These stimuli consisted of 32 dif
ferent eight-letter (uppercase) arrays of black letters (Chartpak 
Helvetica Bold Extended No. 214). Two different sizes ofletters 
were used for the elements within the target arrays: .61 deg 
(8.5 mm in height and width) or 1.1 deg (16 mm in height and 
width). These letters werJ arranged around the circumference 
of an imaginary circle, the diameter of which varied such that 
the entire array subtended approximately either 2.0 or 3.6 deg. 
The sizes of the individual elements were .61 deg within the 
2.0-deg array and 1.1 deg within the 3.6-deg array. In other 
words, as array diameter increased, so did the size of the indi
vidual elements within the array. To keep target resolution 
above threshold at both retinal locations, these values were 
chosen from the guidelines established by Anstis (1974). Sixteen 
stimulus cards were constructed for each array size. For these 
cards, all the letters of the alphabet, except the letters I and Q, 
were selected randomly, without replacement. The background 
field contained a small black central fixation point (.2 deg). 
Additionally, the experiment was conducted in a room with very 
dim lighting for the duration of the experiment. 

Procedure 
The duration of the target stimuli was kept constant at 

50 msec. The luminance of the target field remained constant at 
1.0 fL (3.43 cd/m') for the scotopic background condition 
(0.01 fL), 5.0 fL (17.2 cd/m') for the mesopic background 
Condition (l.OfL), and 10.0 fL (34.3 cd/m') for the photopic 
background condition (10.0 fL). The different target luminances 
were determined in pilot work in order to maintain roughly 
equivalent persistences at each background level. 

For each different interstimulus-interval (lSI) condition 
(0, 250, and 500 msec), the observers received a block of 16 
trials. In these blocks, each of the eight possible positions in the 
target array was probed twice in a random sequence, with the 
single constraint that the same position was not probed twice 
in a row. Each observer's performance was assessed at one array 

size under the three different lSI values. During a typical experi
mental session, an o.bserver received three blocks of 16 trials 
presented in a random order. The observers were assigned ran
domly to a particular background level and to either the small
or large-target-size condition. 

Following a verbal "ready" signal on each trial, the target 
array replaced the background field for 50 msec. After a variable 
lSI, a probe marker appeared for 20 msec and pointed to one of 
the positions previously occupied by one of the letters. (The 
probe marker measured 0.14- or 0.29-deg stroke width, depend
ing on array size.) The observer was instructed to indicate 
verbally which letter had previously occupied that position, and 
the experimenter recorded the response without giving the 
observer any feedback whatsoever. After each block of 16 trials, 
there was a brief rest period. 

Prior to the experimental trials, each observer dark-adapted 
the left eye for a minimum of 30 min by wearing two eyepatches 
(an inner and an outer). During this 30-min adaptation period, 
viewing was done monocularly with the right eye for several 
practice trials, and each observer was shown a different random 
sample of stimulus presentations to orient them to the task. 
After these practice trials, the observer switched the eyepatches 
to the right eye, and all experimental trials were done with the 
observer viewing the stimuli with the dark-adapted left eye. 

RESULTS AND DISCUSSION 

For each observer, his/her percentage correct for the 
16 trials run at each of the lSI levels is multiplied by 
eight to obtain an estimate of letters theoretically 
available per trial. The mean estimates for the 20 ob
servers examined under the photopic background level 
are shown in Figure 1a. These data have been subjected 
to a 2 (target size) x 3 (lSI) mixed analysis of variance 
(ANOV A) with repeated measures on the factor of lSI. 
A significant main effect of lSI is obtained [F(2,2) = 
193.89, p < .00l]. This indicates that visual persistence 
(iconic memory) is indeed assessed in this experiment 
and that these results, which reveal a gradual decline in 
performance with increasing lSI, are consistent with 
previous research using this general methodology (e.g., 
Adelson & Jonides, 1980; Sperling, 1960). 

Concerning the other effects depicted in Figure 1, 
neither the main effect of target size [F'(1,17) < 1.0] 
nor the lSI x target size interaction [F(2,36) < 1.0] is 
significant. This indicates that, at least with the photopic 
background level used with these observers, the com
bined manipulation of array size and target eccentricity 
has no effect on partial-report performance. It is argued 
that this result is consistent with predictions from a 
retinal model of visual persistence. Such a model would 
predict little or no differences in partial-report perfor
mance as a function of increasing target size, provided 
that roughly equal discriminability of the targets by the 
cone system is maintained. Recall that the Anstis (1974) 
specifications for letter size that were utilized in this ex
periment were incorporated to keep the targets well 
above resolution threshold. This was done to avoid any 
processing-rate differences resulting from degradation of 
the targets as retinal eccentricity increased. Additionally, 
at the photopic background level, the rod system's 
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Figure 1. Mean number of letters available on a partial
report task as a function of lSI and target condition for ob
servers run with a photopic (a), mesopic (b), and scotopic (c) 
background field. 

functioning is greatly restricted, and persistence is 
essentially limited to the cone system alone. Hence, 
roughly equivalent functions for the two retinal eccen
tricities should obtain, because roughly equivalent 
involvement of the cone system should occur at both 
retinal locations. Consistent with this prediction, the 
results of this experiment indicate that the same number 
of letters were available across the two retinal locations. 

The mean results for 20 observers tested under the 
mesopic background level are shown in Figure 1 b. As 
with the photopic background condition presented 
above, these data have been subjected to a 2 (target size) 
x 3 (lSI) mixed ANOYA with repeated measures on the 
factor of lSI. A significant main effect of lSI is evident 
[F(2,2) = 21.40, p < .01]. This again indicates that 
iconic storage is present at this level of background 
luminance. As with the photopic condition, the target 
size x lSI interaction is not significant [F(2,36) < 1.0]. 
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However, the main effect of array size is found to be 
significant [F' (l ,12) = 5.23, P < .05]. Large targets 
presented away from the fovea seem to produce a 
greater degree of persistence than do smaller targets 
presented close to the fovea. These results are also be
lieved to be compatible with the predictions of a re
ceptor model of the icon. At the mesopic level, both the 
rods and the cones are functioning, and both systems are 
then able to contribute to visual persistence. The posi
tive size effect in Figure 1 b may then reflect a signifi
cant contribution by the rod system to task perfor
mance. Other persistence work using very different 
procedures has reported analogous results (e.g., Sakitt & 
Long, 1979b) . 

Figure 1c presents the results of 20 observers tested 
under the scotopic background level. These data also 
have been subjected to a 2 (target size) x 3 (lSI) mixed 
ANOY A with repeated measures on the factor of lSI. 
A significant main effect of lSI is obtained [F(2,2) = 
33.15, p < .05], reflecting the predicted decline in per
formance with increasing lSI. Similar to the results with 
the mesopic background level, the target size x lSI 
interaction fails to reach significance [F(2,36) = 1.61, 
p > .05], and a significant main effect of target size is 
obtained [F'(l,15) = 5.43, p < .05]. Hence, under the 
scotopic background condition, large targets presented 
at the greater eccentricity produce performance superior 
to that produced by the small targets presented closer to 
the fovea. Within the retinal model, it is assumed that at 
this background level the rod system is operating to 
contribute to the persistence for the larger array size. In 
addition, using progressively larger letters as eccentricity 
increases makes a rod contribution to persistence more 
likely by keeping the target letters above resolution 
threshold for the poor-acuity rod system at each retinal 
eccentricity. 

Finally, it should be noted that there is one pattern 
of results in all three portions of Figure 1 that may cause 
a problem for the interpretation described above. At all 
background levels, the degree of persistence at O-msec 
lSI is different for both target array sizes. In other 
words, performance was already affected at zero delay 
of the probe marker. Some researchers, such as Coltheart 
(1980), have argued that it is inappropriate to compare 
the persistences produced by different stimulus condi
tions if they also differ in their initial registration (or 
clarity). Consequently, any difference at later ISIs can
not be unambiguously interpreted in terms of real 
persistence differences. To deal with this possibility in 
the present work, a precue control condition was per
formed with a new naive observer at each background 
level. These observers viewed the target arrays at a 
-50-msec lSI condition; that is, the probe marker pre
ceded the array by 50 msec. This was done to determine 
whether performances would be equivalent for the 
different target sizes when no persistence whatsoever 
was required. As can be seen in Figure 1 for the pho
topic, mesopic, and scotopic levels, performance at the 
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-50-msec condition does begin at, or near, optimal 
performance for all target sizes. It is therefore believed 
that obtained differences across lSI conditions are not 
attributable to differences in the "initial registration" of 
the letters, but are due to real differences in the time for 
decay of visual persistence. This in tum suggests that the 
obtained differences at O-msec lSI reflect some small 
decay in array persistence that has occurred during the 
brief period in which the observer is interpreting the 
probe's indicated direction. This may be an important 
methodological point, because it indicates that some 
persistence is involved at the O-msec lSI condition and 
that a precue condition is necessary in order to assess 
target clarity independently of persistence effects. 

In summary, the results of this experiment are be
lieved to be consistent with the predictions of a retinal 
model of visual persistence. In particular, the major 
point emphasized in the introduction concerning critical 
stimulus interactions was supported. Given such patterns 
of results, one must be cautious in offering any absolute 
statements about the character of iconic memory or 
even about the effect of manipulating a specific stimulus 
variable on iconic memory. The particular pattern of 
stimulus variables employed on a given task is critical. 
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