Bulletin of the Psychonomic Society
1980, Vol. 15(6), 410-412

Directed attention and the
recognition of pictures

CLAUDIA J. STANNY and GEORGE E. WEAVER
Florida State University, Tallahassee, Florida 32306

In previous research, Weaver and Stanny (1978) found that immediate recognition memory
for one of several pictorial stimuli was facilitated when the target for a forced-choice recognition
test was preceded by an attentional cue. In the present experiment, improved recognition for
cued stimuli was obtained for stimuli in several serial positions and over filled retention
intervals of several minutes. However, no support was obtained for a hypothesis that allocation
of additional effort to one stimulus requires termination of processing for other stimuli in the
study sequence. Specifically, on trials in which a cue was presented, recognition of targets
presented prior to the cue was no poorer than that for targets in analogous study sequences

in the absence of a cue.

Common to a number of recent accounts of the
human memory system is the hypothesis that memory
characteristics for a stimulus event are a direct conse-
quence of the type of processing that an observer applies
to the stimulus information (e.g., Craik & Lockhart,
1972; Morris, Bransford, & Franks, 1977). Recent
studies of memory for pictorial information have pro-
vided results consistent with such a notion. For example,
Frost (1972) and Tversky (1973) have shown that
retention of visual stimuli is influenced by the type of
retention test the subject expects (recognition or recall),
presumably due to changes in the particular stimulus
features selected and processed. Similarly, Bower and
Karlin (1974) reported that orientation to certain
properties of pictures of human faces can affect level of
recognition memory for these stimuli.

In a somewhat different context, Weaver and Stanny
(1978) have shown that immediate recognition for one
of a series of highly similar pictures can be facilitated
by indicating to the subjects the particular stimulus
that will serve as the target. Thus, in a probe recogni-
tion test in which only one of several study stimuli was
to be the target, performance was superior when the
target was preceded by a cue (in this case, a buzzer).
However, the heterogeneous nature of the stimuli
(photographs of outdoor scenes) did not provide an
opportunity for the direct manipulation of processing
strategy, as has been possible in studies of word recall
(e.g., Hyde & Jenkins, 1973) or in studies including
homogeneous visual stimuli (e.g., Bower & Karlin,
1974). Instead, subjects were told only to make what-
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ever use they could of the information provided by the
occurrence of the cue. The finding of superior perfor-
mance for targets following a cue indicates that subjects
can control the allocation of processing effort.

A major goal of the present experiment was the
identification of the general parameters of the atten-
tional effect previously reported by the present authors.
This may be viewed as a first step in formulating hypoth-
eses about the specific changes in processing that sub-
jects may adopt in order to improve recognition perfor-
mance for pictorial stimuli. Several changes were made
in the cuing procedures introduced by Weaver and
Stanny (1978) in an attempt to assess the generality of
the effect of an attentional cue on recognition perfor-
mance. In addition, conditions were introduced that
were expected to provide evidence regarding the effect
allocation of effort to one stimulus in a series would
have on processing of and memory for other stimuli
in the study sets.

In the initial demonstration of the cuing effect
(Weaver & Stanny, 1978, Experiment 4), the retention
test immediately followed completion of each of a series
of five pictures. Thus, it was not possible to determine
whether the effect of the cue was merely a transitory
maintenance of certain features of the target or involved
a more long-term change in the storage of stimulus
information. In the present study, a delay was imposed
between the sets of study pictures and subsequent
recognition tests. In addition, the cue was presented
prior to one of two different serial positions in the
study sets, whereas only one location was preceded by a
cue in the previous research.

Since pilot data indicated that the cue effect would
be evident both over longer retention intervals and for
several different serial positions, the design of the
present experiment also included another manipulation,
which was expected to provide insight into the nature
of the processing changes that result from the occur-
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rence of an attentional cue. Specifically, the question
asked was whether allocating additional processing to
one picture in a series of pictures requires the termina-
tion of processing of information from other pictures
in the series.

If the positive effect of the attentional cue does
involve termination of processing for stimuli that pre-
cede the cue, recognition for these stimuli should be
inferior to what it would have been had no cue been
introduced into the study sequence. Such a negative
effect has been obtained in studies of directed forgetting
for segments of lists of words (Bruce & Papay, 1970;
Epstein, 1972). Alternatively, it is possible that the
allocation of additional processing to a pictorial stimu-
lus does not have an effect on the processing of other
stimuli in the study sets. If this is the case, items pre-
ceding a cue should be recognized as well as are homol-
ogous items in trials without the presence of a cue.

METHOD

Design and Materials

The stimuli consisted of 35-mm color slides of outdoor
scenes. From a large initial stimulus pool, study sets of five
similar pictures were formed, all of the pictures in each study set
coming from a single content subgrouping (e.g., beach scenes
varying only in wave patterns, successive views of a many-
hued sunset, etc.). For each study set, one picture was randomly
identified as the target stimulus. A test pair was then formed for
each study set, composed of a duplicate of the target stimulus
and a distractor stimulus from the same content grouping. A
total of 28 such sets and corresponding test pairs were formed,
four study-test sequences serving as practice trials, the remaining
24 sequences providing data upon which all analyses were based.
These were presented in four blocks of six study sequences. As
only one picture in each study set served as the target, the
procedure constitutes a probe test of recognition memory.

During the presentation of half the study sequences, a cue
was inserted during the interstimulus interval (ISI) separating
two study stimuli. In contrast to the procedure employed by
Weaver and Stanny (1978), in which a buzzer served as the cue,
in the present study the cue consisted of the visual presentation
of a homogeneous pale blue color field on the screen. The dura-
tion of the cue was 1.5 sec, following the offset of the previous
stimulus and preceding the onset of the subsequent stimulus
by approximately .8 sec. The overall brightness of the cue was
comparable to that of the study stimuli.

A within-subjects design was employed, consisting of the
factorial combination of three variables: cuing condition (cue
present or absent), target location (precue or postcue), and cue
location (defined by the serial position of the stimulus following
the cue, 3 or §). The last two variables were pseudoclassifications
on trials not including a cue. Thus, there were eight types of
study-test sequences, four in which a cue was presented before
either Serial Position 3 or § and in which the target was prior
to or subsequent to the cue. For the remaining four study
sequences, no cue was presented, but the target was in Serial
Position 2 or 3 (corresponding to sequences including a cue
before the stimulus in Serial Position 3) or in Serial Position 4 or
5 (corresponding to sequences including a cue before the stimu-
lus in Serial Position 5).

A total of eight counterbalanced presentation arrangements
were formed to ensure that each target stimulus appeared equally
often in each of the treatment sequences. With a total of
24 study-set sequences, three observations were obtained from
each subject under each of the eight types of treatment condi-
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tion. The order of presentation of study sets and the respective
test pairs was held constant for all subjects.

Apparatus and Procedure

Stimuli were presented on a 1.5 x 3 m screen via three
Carousel slide projectors controlled by electronic timers. Sub-
jects were tested in small groups of two to six individuals and
were seated approximately 1.5 m from the screen. A small
lamp provided low-level ambient illumination throughout the
experiment. Following instructions, four practice trials were
given, followed by the 24 experimental study sequences grouped
in four blocks of 6 study sets each. The test pairs for a block of
study sets were presented only after all six study sets were
completed

The five stimuli in each study set were presented sequentially
in the middle of the screen. Study stimuli (and the homogeneous
blue slide) subtended approximately a 40-deg horizontal visual
angle. Stimulus duration was 1.5 sec, with an ISI of 3 sec. The
ISI was dark on study sequences, except on those occasions
when a cue was introduced. Following the final picture in each
study set, a 3-sec interval was provided, during which the experi-
menter said “ready” and began the presentation of stimuli for
the second study set. This procedure continued until all six
study sets were completed. The experimenter then warned the
subjects that the test pairs were to be presented. The stimuli
composing each test pair were presented simultaneously side by
side on the screen. Each of the test stimuli subtended approxi-
mately 30 deg of horizontal visual angle.

Subjects recorded their choice of the left or right picture as
“old” and also indicated the level of confidence in their choice
on a 3-point scale. The test was unpaced. Test pairs for each
block were presented in the same serial order as the study set
stimuli, and target items were randomly assigned to the left or
right position, with the constraint that each position occur
equally often across the 24 test pairs.

Subjects were informed that cued stimuli would occasionally
not be the actual target of the subsequent test pair. However,
they were advised that the use of the cue as a study aid would
increase the probability of a correct response. To ensure that
all five items were studied regardiess of cuing conditions, the
subjects were also told that there would be a second recognition
test at the end of the experiment, in which any item (whether
following a cue or not) from any study set could be a test-pair
target. Contrary to these instructions, no final test was given.

Subjects

A total of 72 male and female students at Florida State
University served as subjects in partial fulfillment of a course
requirement. In order to equalize the number of subjects in each
presentation arrangement, additional subjects were deleted by
a lottery procedure.

RESULTS AND DISCUSSION

A confidence score was derived for each response that
reflected both the correctness of choice and the level of
confidence indicated. These scores could range from
6 (a correct response with highest certainty) to 1 (an
incorrect response, but with highest certainty the choice
was correct). The means of these scores are presented in
Table 1. Although all statistical analyses were computed
on the confidence values described above, the same
pattern of results is apparent for the percent correct
choices (hits), which are also given in Table 1.

When a cue was presented prior to Serial Position 3,
recognition of targets in the precue position was not
consistently different from that for targets in the same
serial position in the absence of a cue. Recognition
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Table 1
Mean Confidence Scores (C) as a Function of
Experimental Treatment Condition

Target Location

X Precue Postcue
Cuing
Condition C Hits C Hits
Cue Preceding Serial Position 3
Present 440 74 498 83
Absent 445 71 4.50 73
Cue Preceding Serial Position §
Present 4.56 75 5.00 85
Absent 4.25 69 440 75

Note—Hits = percent correct responses, without regard to
confidence level. In cue-absent conditions, target location (pre-
or postcue) and cue location (3 or 5) are pseudoclassifications.

memory for postcue targets, however, was superior to
that for stimuli in the same serial position but on trials
without a cue. The same pattern of results was observed
when the cue was presented prior to Serial Position 5.
Thus, regardless of serial position in the study set,
recognition performance was superior for postcue targets
on trials with a cue. Furthermore, there was no evidence
that the change in processing that results in superior
recognition for cued targets requires a termination of
processing for stimuli that immediately precede the cue.

Anaiysis of variance confirmed the above observa-
tions. The main effect of cuing condition (cue present
or absent) was statistically reliable [F(1,71)=20.04,
MSe =2.41], as was the main effect of target location
(precue or postcue) [F(1,71)=17.36, MSe =2.20].
The level of significance for all tests in this report was
set at the .01 level. Consistent with the observation that
the effect of the cue on recognition performance is
apparent only for postcue stimuli was the reliable
interaction of cuing condition and location of the
target [F(1,71)=7.84, MSe =2.53]. Calculation of the
simple effects of cuing condition for targets in the pre-
cue and postcue locations, respectively, indicated that
there was a statistically reliable difference in confidence
scores for targets following the cue [F(1,71)=25.08,
MSe = 2.53] . However, there was no reliable difference
in performance for targets in the precue location associ-
ated with the presence or absence of the cue [F(1,71)=
1.39, MSe = 2.53] . No other main effects or interactions
achieved statistical significance in this analysis. Thus,
the magnitude of the cue effect was essentially the same
for targets in Serial Positions 3 and 5, and there were no
consistent differences in performance as a function of
serial position on trials without cues.

The most important aspect of these data is the
demonstration that directed attention can result in
increased recognition for a pictorial stimulus under a
wide range of conditions. Thus, it was shown that the
effect on recognition persists over relatively long reten-
tion intervals, is obtained regardless of serial position of
the target in the study sets, and may be obtained with a
visual cue (a blue light) as well as with an auditory
stimulus (Weaver & Stanny, 1978). It would thus appear

that the phenomenon involves alterations in processing
that subjects can control under a variety of situations.

In addition, the finding that recognition of targets
in the precue positions was neither superior to nor
inferior to that of analogous targets on trials without
cues indicates that additional attention can be given to
one stimulus in a study set without an effect on the
processing of other study stimuli. In general, it appears
that subjects are able to allocate a certain, relatively
constant amount of processing effort to each item as it
is presented (thus, the absence of differences in recog-
nition as a function of serial position on trials in which
no cue occurs). However, additional effort can be
applied in the processing of a selected individual stim-
ulus. Similar results have been reported recently by
Graefe and Watkins (1980), using a poststimulus cuing
procedure.

One possible interpretation of these findings is that
subjects adopt a strategy for the processing of cued
stimuli that involves attention to specific details of the
target stimulus. Although the selection of highly similar
pictorial stimuli appears to be successful in discouraging
the use of simple verbal labels on trials in which no cue
is present (cf. Weaver & Stanny, 1978, p. 61), such a
“naming” strategy might be effective for retaining infor-
mation about a specific stimulus in the study set. If such
a label-rehearsal process were employed only on pictures
preceded by a cue, it might be expected that there
would be little or no effect of cue occurrence on the
processing of other stimuli in the study set.
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