
Kahneman & Treisman (1984) introduced an «Object Files»
metaphor to describe how information referring to an object is
integrated over time. This analogy is based on the files used by po-
lice officers, where everything related to a particular case is stored.
When something referring to the same event occurs, the file is re-
covered and the information contained in it is updated. The ana-
logy characterizes Object Files as temporary report structures that
collect information about a given event or object. 

According to the theory of object files (Kahneman, Treisman &
Gibbs, 1992; Treisman 1992, 1993), when a new object appears in
a scene, a new file is opened. This file will contain the visual pri-
mitives and visual characteristics of the object, that is to say, its to -
ken representation. With sufficient time and if the task thus re-
quires it, that information will be paired with information in long-
term memory, permitting the introduction of its name or some
other prototypical characteristics that constitute the type represen-
tation. When a change is detected in one element of a scene, its
episodic representation (object file) is updated. Otherwise, when a
new object appears in the scene, a new object file is opened. The
object file and its content (form, color, etc.), are automatically re-
covered through the action of the «reviewing process» when spa-

tiotemporal correspondence exists between the current object and
the previous one, and the object file will be updated if necessary.
What determines the recovery of an object file is not its content
but the existence of spatiotemporal continuity between the current
and previous position of the object. 

Numerous studies have explored a double representational sys-
tem with «type» and «token» representations (Gordon & Irwin,
1996; Henderson, 1994; Henderson & Annes, 1994; Kahneman et
al., 1992; Treisman, 1993). The paradigm of «priming of objects
in movement» (Kahneman et al., 1992) is an important source of
evidence of the dissociation between these forms of representa-
tion.

In the  paradigm of «priming of objec ts in movement», two
successive  letter presentations are re lated by the movement of
the frames tha t surrounds them. In a typical exper iment, two
empty frames are  presented one  above and the other below the
fixation point.  Within each of the frames a lette r is brie fly ex-
posed (see Figure  1). Then the empty frames are  moved to two
new locations. F inally a single lette r (ta rge t) appears in one of
the two frames, and the subject has to name it as quickly as pos-
sible . 

In some trials the target letter matches one of the earlier two let-
ters and in other trials it does not. Three experimental conditions
are defined (see Figure 1): SO (same object): when the target let-
ter appears in the preview field within the same frame. DO (diffe-
rent object): when the target letter appears in the preview field wit-
hin the other frame. NM (no match): when the target letter matches
neither of the preview letters. 
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The moved frames connect and integrate their contents. In
terms of object files (Kahneman et al. 1992), in the preview field
a file would be  opened for each frame with its corresponding let-
t e r. The appearance of the target letter makes the reviewing pro-
cess recover  the current content of the episodic memory. If the
new letter is different (NM) from the ones presented in the pre-
view field, the file is updated and the naming time is delayed. On
the contrary, the naming time  is facilitated when the target and the
initial letter are the same (SO). Facilitation will be intermediate
between the NM and the SO condition when the target letter mat-
ches the initial letter displayed in the other frame (DO). The dif-
ference in response latency between the DO and the NM condi-
tions is due to the conventional facilitation effect. The display of
the two letters activates their representations in long-term me-
m o r y. Thus, their «type» representations are primed, and naming
either of the two letters is quicker in the DO than in the NM con-
dition. This facilitation is called conventional priming by Tr e i s-
man (1992) or «nonspecific benefit of object» by Kahneman et al.
( 1 9 9 2 ) .

The object specific priming (Treisman, 1992) or «specific be-
nefit of object» (Kahneman et al., 1992) is obtained by subtracting
the reaction time of the SO from the DO conditions. In this case,
the response facilitation is originated by the availability of the me-
mory trace (token representation) laid down by the object percei-
ved in the preview field that matches the target.

Our objective in this study is to test the effect of the automatic
orientation of visual attention in the reviewing process. This pro-
cess is supposed to be an automatic process that by definition neit-
her requires attention nor may it be affected by attention. But the-
re are some empirical results which are difficult to fit with this
view. According to Kahneman´s et al. hypothesis (1992, p. 209)
«the allocation of attention to the target item evokes an automatic
process of reviewing…». If attention affects the reviewing process
then early cues, signaling the position of the target before the pre-
sentation, should show greater object specific priming than late
cues, presented at the same time as the target. Indeed this predic-
tion was supported by study 4 of Kahneman et al. (1992) with the
paradigm of «priming of object in movement» but not by their
study 5. 

There are two main empirical manipulations to show the effect
of visual attention in detection and recognition tasks. Even when
just one target is in a display, response time to the target is faster
when attention is focused on the target location in advance of the
target display. The second manipulation to show the attentional ef-
fect is comparing valid trials with invalid trials. In valid trials the
cue is shown in advance in the target location. In invalid trials, the
cue is located in advance in a different place from the target loca-
tion. In invalid trials, attention is supposed to reorient from the cue
location to the target location (Posner, 1980). Perceptual informa-
tion should be processed earlier in valid than in invalid trials. So-
me theories affirm that attention speeds up perceptual processing
(e.g. Sandom, 1991; Van der Heijden, 1992) and others affirm that
attention has other functions, like integrating perceptual features
(Treisman & Gelade, 1980). Orienting attention to the target posi-
tion could speed up or improve the recovery of the previous epi-
sodic representation.

In two experiments the role of attention in the reviewing pro-
cess was tested using two different manipulations.

Experiment 1

To study the effect of visual attention on the reviewing process
we replicated study 4 of Kahneman, Treisman & Gibbs (1992). In
their study two types of trials were established: early cue trials (the
target is anticipated by the cue) and late cue trials (target and cue
are shown at the same time).

In both types of trials a cue was displayed that signaled the lo-
cation of the target letter. The difference between the trials was the
moment when the cue appeared. In early cue trials, the cue appea-
red at the same time as the initial stimuli but in the target place. In
the late cue trials, it appeared at the same time as the target stimu-
lus and at the same place. The validity of the cue was at 100%, that
is to say, as long as the cue appeared in a specific place the target
appeared at the same place. In no case was the cue displayed at a
different place from the target. 

The Kahneman et al.’s (1992) results showed that reaction ti-
mes with early cues were always lower than with late cues. And
what is more interesting still, the magnitude of the object specific
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Figure 1. Conditions of relationship between initial and final presentations, in relation to the target origin. In this example the origin is from the lower fra -
mework (SO: Maintenance of Object; DO: Different Object; and NM: No Match)



priming was greater with an early cue than with a late cue. This re-
sult supports the claim that visual attention plays some role in the
reviewing process.

We have introduced the following modifications to the original
study 4 of Kahneman et al. (1992): 1) The attentional factor (with
early cue and late cue) was manipulated between subjects. We ma-
nipulate this variable within subjects to reduce the experimental
error. 2) Concerning the methodology, the subjects themselves eli-
minated a trial when they thought they had made a mistake. In our
experiment an external observer marked the trials when a mistake
was produced during the trial or in the subject’s responses. 3) In
the original study the authors did not find any difference using
square or triangle shaped frames. We always use squares. 4) The
location of the target, cued by bars above and below it in the ori-
ginal study, was cued by circular signals displayed diagonally abo-
ve and below the target, in the present experiments. 

The most important variation in the present study was that in
the original study separate experiments were carried out for the
early cue condition and for the late cue condition, using different
subjects. On the contrary, in the present study the two types of
cues were administered within subjects in a single experiment. On
the basis of the Kahneman et al. (1992) results, our prediction is
that with an early cue, the object specific effect would be greater
than with a late cue.

Method

Subject.

Eighteen students in the first year of Psychology participated in
the experiment for course credit. All subjects reported normal or
corrected-to-normal visual acuity. Participants were naive to the
purpose of the experiment.

Apparatus

The stimuli were displayed on an IBM 286 System-2 Super-
VGA monitor. The experiment was programmed in MEL (Schnei-
der, 1988). The «E-7» text mode of MEL and the «Roman» letter
type were selected. The letters were shown in uppercase and, like
the frames, appeared white against a black background. The same
computer controlled the stimulus presentation and collected vocal
response times by a microphone and a vocal key connected to the
computer. Subjects’ heads were placed in a forehead rest to main-
tain viewing at the distance of 60 cm.

Stimuli.

In every trial, two squares of 2.1° were  shown centered to 2.5°
above  and below the fixation point (‘+’ character ). This character
was presented in high intensity maintaining the maximum con-
trast conditions of the screen. After 500 ms, an uppercase letter
was displayed within each of two squares for 20 ms. The letters
were randomly selected from the following stimulus-set: «B, C,
D, F, G, H, K, J, S». After the letters disappeared, the empty fra-
mes were moved in apparently smooth movement (a presentation
every 10 ms). The lower upper frame ascended while the upper
descended, both in oblique direction until reaching a centered
height at 4.2° on the left and right respective ly of fixation. The su-
perior frame was moved towards the le ft and right side with the

same f requency as the lower f rame, and always in the opposite di-
rection. The movement of the frames lasted 130 ms. The targ e t
l e t t e r, which belonged to the stimulus-set,  was displayed only
within one of the two frames and stayed on until the subject na-
med it. The vocal key detec ted the voice and the computer regis-
tered the time from the target display to the naming response. A
new trial started 1500 ms after the response. Two high luminosity
points, one over the target letter and the other under it, indicated
the location of the target letter. The appearance of this cue took
place either before (early cue condition) or at the same time as the
t a rget (late cue condition).

Procedure

Subjects were persistently requested to attempt to maintain the
sight at the fixation point until the target letter appeared; at that
moment they had to name it as fast as possible. They started with
one practice block of 48 trials and then two experimental blocks of
144 trials each. Three conditions of relationship were established
between the letters used as initial stimuli and the target letter (see
basic paradigm in Figure 1). In the same object trials (SO), the tar-
get letter had appeared within the same frame in the preview field.
In the different object trials (DO), the target letter had appeared in
the preview field but in the other frame. In the third type of trial,
no-matching trials (NM), the target letter was not displayed in the
preview field. The cue was always displayed in the target location,
but preceded the appearance of the target by 150 ms in the early
cue condition and was shown simultaneously with the target in the
late cue condition. The three conditions of relationship (SO, DO
and NM) were randomized within each block. There were 3
groups of 48 trials in each block. So, every subject received 144
trials with an early cue and another 144 with a late cue. After each
group of trials there was a short resting time for the subject. The
order of block administration was counterbalanced between sub-
jects.

The experimenter, who stayed at the end of the room during the
entire session, had a complete list with the target letters that appe-
ared during the session for every subject. If a wrong letter was pro-
nounced, the pronunciation was not clear, the vocal key was acti-
vated improperly or some incident occurred in the course of the
trial, the incident was registered, and the trial was eliminated from
further analysis. The complete session lasted 40 minutes approxi-
mately. The experiment was carried out in a dimly lit room. 

Results

Six conditions are included consisting of the 2 x 3 factorial
combination of the Cue and the Relationship between preview and
target stimuli. The two levels of the cue were early and late. This
factor was manipulated between-blocks. The three levels of rela-
tion were same object (SO), different object (DO) and no match
(NM). This was randomized within every block of trials.

Response times longer than 1500 ms and lower than 200 ms
were eliminated from the analysis. During the experiment, the ob-
server marked some trials in order to eliminate them from the
analysis. A trial was marked when one of the following things
happened: there was a mechanical failure in the vocal key; it was
activated improperly or the observer could not determine with cla-
rity the response of the subject. The data that finally were elimi-
nated from the analysis were less than 5% of the totals.
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Main effects of the variables, Cue [F(1,17)= 24.25; MSe=
1419.66; p<0.001] and Relationship [F(2,34)= 23.66; MSe=
164.15; p<0.001] were obtained, but not the interaction. Response
times in the early cue condition were lower than those in the late
cue condition. SO relationship was significantly quicker than DO
(LSD; M= 16.80 ms; p<0001) and NM (LSD; M= 18.98 ms;
p<0001) and no differences were shown between DO and NM re-
action time (LSD; M= 2.17 ms; p= 0.48).

Looking for a measure of selection, the origin of the target was
considered as a new factor. In half of the trials targets came from
the upper frame and in the other half, they came from the lower
one. The Origin factor was added to the previous two in a new
ANOVA. Together with the previous reported results, the Origin
of the target was significant [F(1,17)= 9.99; MSe= 3031.49;
p<0.01]. Response was quicker when the target origin was upper
than when it was lower. The only interaction shown was between
the variables Origin Cue and Relationship [F(2,34)= 6.47; MSe=
657.31; p<0.01]. The analysis of the interaction showed that the
Relationship variable had effect only when the stimulus came
from the upper frame [F(2,34)= 16.50; MSe= 700.29; p<0.001],
but not when it came from the lower frame [F(2,34)= 2.15; MSe=
281.94; p>0.1]. Therefore, the effect of object specific priming
(difference between the conditions DO and SO) and the conven-
tional priming (difference between the conditions NM and DO)
could only be presented in the upper origin condition. The post-
hoc comparison analysis showed object specific priming (LSD;
M= 31.68 ms; p<0.001), but not conventional priming (LSD; M=
1.34 ms; p>0.1).

Experiment 2

A more direct test of the hypothesis of Kahneman et. al. is ca-
rried out with a new cueing task. If attention participates in the re-
viewing process, a greater object specific priming effect should be
found when attention is directed in advance to the correct position
of the target (valid trials) than when it is directed to the opposite,
wrong, position of the target (invalid trials).

The time decrease in the target response provided by an early
cue comes from two sources: First, the cue acts as an alarm that
provokes a general alert of the organism (something is happening)

and speeds up any response. Second, the visual attention is direc-
ted to the spatial location where the luminous change occurs, faci-
litating response to any stimulus that occupies that position. In
Kahneman et al.’s (1992) experiments, as in our first experiment,
both effects are mixed. In early cue trials, the cue produces a ge-
neral activation and directs attention to its location. However, in
the late cue trials, neither of the two things occur before the target
appears. The «valid and invalid» paradigm provides a way of stud-
ying the directional component of the visual attention, separating
it from the general activation component or arousal. 

In this new task two types of trials are mixed. In «valid trials»
the cue indicates the correct location where the target will appear.
So, «early cue» trials in the first experiments were «valid trials».
«Invalid trials» are those in which the cue and the target appear in
different places. In the invalid trials, the cue will appear in the fi-
nal location of the empty frame, the one which does not contain
the target stimulus. The general component of activation is present
in both valid and invalid trials, since the cue is always anticipated.
The difference between valid and invalid conditions is the direc-
tional component of the attention: the cue directs to the correct tar-
get location or to the wrong, opposite place. 

In order to study the most automatic component of the sensory
attention (Jonides & Mark, 1984; see in Van der Heijden, 1992),
we decided to eliminate the predictivity of the cue. In this way, the
subject would not have a differential benefit of obeying the cue,
and so, we avoid a strategic component in the attentional measure.
The same number of valid and invalid trials were randomly mixed
in one block. In these conditions, the cue is said to be non-predic-
table (validity of the cue is 50%). Although the cue was not pre-
dictable, we expect that in the valid trials the subjects will answer
faster than in the invalid trials. This difference will be an indicator
of the fact that visual attention is what we are measuring. In ac-
cordance with Kahneman et al.’s (1992) results, if visual attention
is involved in object specific priming, then the magnitude of the
object specific priming in the valid trials should be greater than
that in the invalid ones.

Method

Subject

Sixteen third-year psychology students participated in the ex-
periment for course credit. All subjects reported normal or correc-
ted-to-normal visual acuity. Participants were naive to the purpo-
se of the experiment. 

Apparatus and Stimuli

The apparatus used to control and display the stimuli was the
same as in experiment 1. All other chronometrical and physical as-
pects of the stimulus presentation were identical to those described
in experiment 1.

Procedure

The procedure was similar to experiment 1, with the following
exceptions: an early cue was presented in all the trials, but in this
case the cue was non-informative, that is to say, the subject could
not know in advance if the cue indicates the correct target place or
a wrong place. Every subject did a practice block of 30 trials si-
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Table 1
Means naming latencies (in milliseconds) in the six conditions and priming

effects separated by the target origin in experiments 1 and 2 (* p<0.05)

Relationship Priming Effects:
SO DO NM Specific Conventional 

Experiment 1
Upper origin.

Early Cue 598.09 632.41 629.26 34.32* -3.14
Late Cue 639.54 668.58 669.03 29.04* 0.45

Lower origin.
Early Cue 643.49 644.42 652.55 0.93 8.13
Late Cue 676.06 679.58 682.91 3.52 3.33

Experiment 2
Upper origin.

Valid trials 610.44 656.61 676.62 46.17* 20.00*
Invalid trials 638.77 678.06 692.19 39.28* 14.13*

Lower origin.
Valid trials 666.96 661.95 681.81 -5.01 19.86*
Invalid trials 701.83 697.24 725.79 -4.60 28.55*



milar to those used in the experimental block. After that, the sub-
jects did only one experimental block that was split into three
groups of 72 trials. At the end of every group of trials, the subjects
could rest if they wanted to. In this experimental block of 216
trials, there were two types of randomly presented trials: valid
trials and invalid trials. The valid trials were identical to those
used as «early cue trials» in experiment 1. The cue indicated co-
rrectly the place where the target was displayed. In the invalid
trials the cue appeared in the location, opposed to the target loca-
tion, where the empty frame arrived. The complete session lasted
about 30 minutes. This experiment was carried out in the same ro-
om and with the same conditions as experiment 1.

Results

In recognition of the importance of the Origin factor in the pre-
vious experiment, it was added to the analysis. So, a 2 x 3 x 2
Analysis of Variance was carried out with 16 subjects. The factors
were Cue (valid and invalid), Relationship (SO, DO, IN) and Ori-
gin of the target (upper, lower). Twelve experimental conditions
were randomly mixed within a block of trials. 

The same criteria of elimination of data used in experiment 1
were applied. The data eliminated by these criteria were less than
5% of the total trials.

Main effects of the variables, Cue [F(1,15)= 18.11; MSe=
2371.56; p<0.001], Relationship [F(2,30)= 34.53; MSe= 727.06;
p<0.001] and Origin [F(1,15)= 16.79; MSe= 2656.47; p<0.001]
were obtained. Response times were faster in the valid trials than
in the invalid trials, and they were faster when the targets came
from the superior frame than when they came from the inferior
one.

Once again the only significant interaction was produced bet-
ween the Origin and Relationship [F(2,30)= 15.66; MSe= 671.31;
p<0.001] variables. The interaction analysis showed that the Rela-
tionship variable shows effect when the target comes from the su-
perior frame [F(2,30)= 44.18; MSe= 687.27; p<0.001] as well as
when it comes from the lower frame [F(2,30)= 7.39; MSe= 711.10;
p<0.01]. The differences between these levels were produced by
the presence of the object specific priming (comparison between
the conditions DO and SO) only for the upper origin (LSD, M=
42.73; p<0.001) but not for the lower origin (LSD, M= -4.80;
p>0.1). 

Contrary to experiment 1, conventional priming (the difference
between conditions NM and DO) appears in all the conditions:
when the target comes from the upper frame (LSD, M= 17.07;
p<0.01) and when it comes from the lower one (LSD, M= 24.20;
p<0.01). 

General Discussion

In the present study a clear dissociation between conventional
and object specific priming was shown. In experiment 1 object
specific priming but no conventional priming appeared while in
experiment 2 both kinds of priming were shown. Conventional
priming is mediated by the activation of a long-term representa-
tion called the «type» representation. Object specific priming is
mediated by the action of an episodic representation. The two re-
presentation, have been clearly dissociated in other studies (see,
Chun, 1997; Gordon & Irwin, 1996; Henderson, 1994; Kahneman
et al., 1992; Kanwisher & Driver, 1992). The main difference bet-

ween object specific and conventional priming is that only in the
first case the spatiotemporal relation between prime and target pre-
sentations has to be in such a way that they seem the same stimu-
lus. The paradigm of priming of object in movement used by Kah-
neman et al. (1992) and in the present study was designed to dis-
sociate object specific priming -where prime and target were a sa-
me letter shown in the same frame- from conventional priming -
where prime and target were also the same letter but shown in a
different frame. In most of the experiments with this paradigm,
one of the two kinds of priming is absent. This fact could weaken
the tenets of the paradigm. However, results in our experiment 2
are of great value since similar conventional and object specific
priming were obtained. 

In our experiment 1, as in most of the experiments object spe-
cific priming is shown but conventional priming is not. According
to Kahneman et al. (1992, p. 210) the absence of conventional pri-
ming in this paradigm is due to the reduced number of stimuli used
in the experimental session (9 letters). The repeated display of the
same stimuli would maintain ceiling activation of those represen-
tations in long term memory. Then the display of a stimulus in a
trial would not permit the priming of its representation because it
is already activated at the maximum level. However, in our second
experiment the magnitude of the conventional priming and object
specific priming are similar. This result as well as those of Hen-
derson & Anes (1994) do inform us that this explanation does not
seem to be a complete one, but it does not permit us to present an
alternative explanation. It is possible that conventional priming
was affected by one or both of the factors that differ between ex-
periments 1 and 2: that is, the validity of the cue and the method
of manipulation of the attentional variable (randomized or bloc-
ked). Although it seems difficult to find a simple explanation of
the variability in the presence or absence of conventional priming
in some studies, our two experiments show that the explanation of-
fered by Kahneman et al. (1992) and assumed by others (Treis-
man; 1992, p. 863; Henderson & Anes 1994, p. 828) can be ques-
tioned.

One result is of great importance for the dissociation between
conventional and object specific priming. The origin of the target
(upper, lower) affects object specific priming but not conventional
priming. In both experiments object specific priming was only
shown when targets came from the upper frame. However, the up-
per or lower origin did not affect the magnitude of the conventio-
nal priming: whereas in experiment 2 the same magnitude of con-
ventional priming was shown in the two conditions, in experiment
1 conventional priming was absent in both conditions. In our ex-
periments the origin factor was not considered in advance, but it
became essential for the object specific priming. Kahneman et al.
(1992) did not report this factor, and so we cannot know what ro-
le it may have played in their experiments. Henderson & Anes
(1994; table 5; p. 837) did report convergent data. In their experi-
ment 1 object specific priming was almost twice as great in the up-
per position. 

Thus the asymmetry of the position of the stimulus for the cons-
truction of the object file deserves some attention. While the acti-
vation of the type representation does not seem to have to do with
the location of the stimulus, the combined token representation of
the frame with its content is more easily carried out in the upper
field than in the lower field. But why should tokens be treated in a
d i fferent way depending on their upper or lower location in the
field? Previc (1990) argued that there is a functional specialization
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in the upper and lower visual field based on evolutionary roots,
which leads to different strategies in processing the visual fields.
While «local» processing is required for object searching and re-
cognition in the upper visual field, more «global» processing is re-
quired in the lower visual field in order to reach object (visuomo-
tor coordination) in optically degraded conditions with diplopic
images. Previc’s hypothesis holds that the perceptual system is
biased toward the upper visual field «… to glue features into inte-
grated wholes, so as to ensure that forms composed of identical fe-
atures in different arrangements are not confused» (Previc, 1990;
p.536-537). If this hypothesis is correct,  the construction of object
files should be easier in the upper than in the lower field. Thus, a
better perceptual integration of stimuli with their frames in the up-
per field could explain the asymmetry of the object specific pri-
ming in the two present experiments and in Henderson & Anes’s
(1994) experiments. In two other experiments, Christman (1993)
obtained empirical support for the specialized processing of local
and global information in the upper versus lower visual fields.
Further investigation is needed to provide a more direct test of Pre-
v i c ’s hypothesis and its relation with constructing object files.

It is important to remark again that object specific priming is a
robust effect which was present in experiments 1 and 2, as in pre-
vious experiments (Gordon & Irwin, 1996; Henderson, 1994;
Henderson & Anes, 1994; Kahneman, et al., 1992).

The main objective of the present study was to clarify the role
of the automatic orientation of visual attention in the reviewing
process. On the one hand, Kahneman et al.’s (1992) hypothesis is
that «the allocation of attention to the target item evokes an auto -
matic process of reviewing, which selects one of the current object
files, resulting in facilitation when the target and its retrieved item
match, interference when they do not.» (Kahneman et al., 1992; p.
209). The reviewing process is described as an automatic process.
But what does «automatic» mean for the authors? Kahneman &
Treisman (1984; p. 42) distinguished three levels in automation of
processes in perception: strongly automatic, partially automatic
and occasionally automatic. In general, a process is automatic if it
can be completed without attention, although occasionally auto -
matic processes often require attention. Attention does not affect
strongly automatic processes, neither facilitating the processing
when attention is focused on the target nor impairing the process
by diverting attention from it. A process is partially automatic
when attention focused on the target facilitates the process and
when attention diverted from the target impairs the process. One
way to show how focusing attention affects perceptual processing
is by comparing the time in naming a target between an early cue
(a cue displayed in advance in the location of the target) and a la-
te cue (cue and target are displayed at the same time). Naming is
facilitated with the early cues, when attention is already focused
on the target location before the target display. So attention affects
the process of naming. If reviewing is a partially but not strongly
automatic process, focusing attention in advance on the target lo-
cation could facilitate the process of reviewing and so increase the
magnitude of object specific priming. 

In Kahneman et al.’s (1992) study 4, the allocation of attention
in advance by an early cue to the target location increased the
magnitude of the object specific priming with respect to other ex-
periments where the cue and target were displayed at the same ti-
me (late cue). This result seems contrary to the assumption that the
reviewing process is a strongly automatic process. Object specific
priming is a measure of the correct recovery of the memory trace
laid down by the prime. If attention could increase the efficiency
of the recovery, the reviewing process should be seen (at best) as
a partially automatic process. In a subsequent experiment with the
same manipulation of visual attention, results support the strong
view of automaticity in the reviewing process. In this experiment
Kahneman et al. (1992; study 5) displayed four moving frames
instead of two. As in the previous study, the cue was effective to
direct attention to the signaled place because reaction time in the
early cue condition was quicker than in the late cue condition. But
contrary to the previous study, similar magnitudes of object speci-
fic priming were shown for early and late cue conditions.

The two present experiments try to analyse the unexpected re-
sult of Kahneman et al. (1992) in more  controlled situations, that
i s , to evaluate a possible effect of the automatic orientation of a t-
tention in the reviewing process, so testing the statement that the
reviewing process is strongly automatic. Given the opposite re-
sults of Kahneman et al.’s (1992) studies 4 and 5, we decided to
replicate the experiments of Kahneman et al.’s (1992) study 4 but
manipulating early versus late cue conditions in the same experi-
ment. Remember that in the original study the magnitude of ob-
ject specific priming was compared between experiments and this
fact could show that differences are not due to the timing of the
cue. In our second experiment, visual attention was manipulated
by directing in advance to the place  where the target was displa-
yed (valid trials) or to the  opposite place (inva lid trials). Both ma-
nipulations of  visual attention were effective, that is,  reaction ti-
me was faster in early cues in experiment 1 and in valid trials in
experiment 2. Despite the fact that cueing in both exper iments
was effective  in orienting visual attention, the magnitude of ob-
ject specific priming was not affected by visual attention. Object
specific priming was of the same magnitude even when attention
was directed to the opposite place from where the target was dis-
played (inva lid trials).  In conclusion, in experiments 1 and 2, as
in study 5 of Kahneman et al.  (1992), the two attentional mani-
pulations produced the same result: clear attentional and specific
priming effects but no inte raction between those factors was
shown. That is,  focusing attention on the location that will occupy
the target stimulus does not affect the magnitude of the specific
priming. Thus, we can say that the reviewing process could be a
strongly automatic process.

Acknowledgements

We would like to thank M. Dolores Luna, Zach Estes and An-
ne Treisman for their helpful comments on an earlier draft of this
article.

SERGIO MORENO-RÍOS AND PÍO TUDELA282



Christman, S.D. (1993). Local-global processing in the upper versus lower
visual fields. Bulletin of the Psychonomic Society, 31 (4), 275-278.

Chun, M. M. (1997). Types And Tokens In Visual Processing: A Double
Dissociation Between The Attentional Blink And Repetition Blindness.
Journal of Experimental Psychology: Human Perception and Perfor -
mance, 3, 738-755.

Gordond, R.D. and Irwin, D.E. (1996). What’s in an object file? Evidence
from priming studies. Perception & Psaychophisics, 58, 1260-1277.

Henderson J.M. (1994). Two representational systems in dynamic visual
identification. Journal of Experimental Psychology: General, 4, 410-
426.

Henderson J.M., & Anes M.D. (1994). Roles of object-file review and ty-
pe priming in visual identification within and across eye fixations.
Journal of Experimental Psychology: Human Perception and Perfor -
mance, 4, 826-839.

Jonides J., & Mack R. (1984). On the cost and benefit of cost and benefit.
Psychological Bulletin, 96,29-44.

Kahneman D., & Tresiman A.(1984). Changing views of attention and au-
tomaticity. In R. Parasuraman & D.A. Davies (Eds.), Varieties of atten -
tion (pp. 29-61). New York: Accademic Press.

Kahneman D., Treisman A., & Gibbs B.J. (1992). The reviewing of object
files: object-specific integration of information. Cognitive Psychology,
24, 175-219.

Kanwisher, N., & Driver, J. (1992). Objects, attributes, and visual atten-
tion: which, what, and Where. Current Directions in Psychological
Science, 1, 26-31.

Koriat A., & Norman J. (1989). Establishing global and local correspon-
dence between successive stimuli. Journal of Experimental Psycho -
logy: Learning Memory and Cognition, 15 , 480-494.

Posner, M.I. (1980). Orienting of attention. Quarterly Journal of Experi -
mental Psychology, 32 , 3-25.

Posner M. I., & Cohen, Y. (1984). Components of visual orienting. In H.
Bouma & D.G. Bouwhuis (Eds.), Attention and Performance X. Hills-
dale; Erlbaum.

Possamani, C.A. (1986). Relationship between inhibition and facilitation
following a visual cue. Acta Psychologica, 61, 243-258.

Previc, F. H. (1990). Functional specialization in the lower and upper vi-
sual field in humans: Its ecological origins and neurophysiological im-
plications. Behavioral and Brain Sciences, 13, 519-575. 

Sandon P.A. (1991). Simulating Visual Attention. Journal of Cognitive
Neuroscience, 2,3, 213-231.

Treisman A. (1992). Perceiving and re-perceiving objects. American Psy -
chologist, 7, 862-875.

Treisman A. (1993). The perception of features and objects. In A. Badde-
ley & L. Weiskrantz (Eds.), Attention: Selection, A wareness and Con -
trol (A tribute to Donald Broadbent) (pp. 4-35). Clarendon Press: Ox-
ford.

Treisman A. & Gelade (1980). A feature integration theory of attention.
Cognitive Psychology, 12, 97-136.

Van der Heijden, A.H.C. (1992). Selective attention in vision. London:
Rougtledge.

Van der Heijden, A.H.C., Wolters, G., & Enkeling, M. (1988). The effects
of advance location cueing on latencies in a single-letter recognition
task. Psychological Research, 50, 94-1.

Aceptado el 19 de diciembre de 2000

VISUAL ATTENTION AND THE REVIEWING PROCESS 283

R e f e r e n c e s


