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Abstract
Boundary extension (BE) refers to the tendency to remember a previously perceived scene with a greater spatial expanse. This
phenomenon is described as resulting from different sources of information: external (i.e., visual) and internally driven (i.e.,
amodal, conceptual, and contextual) information. Although the literature has emphasized the role of top-down expectations to
account for layout extrapolation, their effect has rarely been tested experimentally. In this research, we attempted to determine
how visual context affects BE, as a function of scene exposure duration (long, short). To induce knowledge about visual context,
the memorization phase of the camera distance paradigm was preceded by a preexposure phase, during which each of the to-be-
memorized scenes was presented in a larger spatial framework. In an initial experiment, we examined the effect of contextual
knowledge with presentation duration, allowing for in-depth processing of visual information during encoding (i.e., 15 s). The
results indicated that participants exposed to the preexposure showed decreased BE, and displayed no directional memory error in
some conditions. Because the effect of context is known to occur at an early stage of scene perception, in a second experiment we
sought to determine whether the effect of a preview occurs during the first fixation on a visual scene. The results indicated that BE
seems not to be modulated by this factor at very brief presentation durations. These results are discussed in light of current visual
scene representation theories.
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One of the fundamental conditions for adaptation relies on the
ability of the visual system to realize predictions relative to the
environment in which an observer is located. The capacity for
adaptation has mainly been studied in the field of motion,
including the phenomenon known as representational
momentum (Freyd & Finke, 1984; e.g., Didierjean, Ferrari,
& Blättler, 2014; Hubbard, 2005, 2015, for reviews), which
refers to the tendency to extrapolate the future trajectory of a
moving object (e.g., Hubbard & Bharucha, 1988) or the prob-
able evolution of a moving scene in which the observer is
embedded (e.g., Blättler, Ferrari, Didierjean, Van Elslande,
& Marmèche, 2010; Thornton & Hayes, 2004). However,
the ability to predict has also been observed in a dimension

of the environment complementary to motion: the establishing
of the spatial layout of the perceived scene (e.g., Munger,
Owens, & Conway, 2005). In this case, the extrapolation pro-
cess refers to a tendency to overestimate the spatial expanse of
a previously perceived scene, a phenomenon known as
boundary extension (BE; Intraub & Richardson, 1989; e.g.,
Intraub, 2010, 2012, for reviews).

In natural viewing conditions, drastic physiological limita-
tions prevent the observer from seeing his/her environment at
a glance, constraining him/her to scan the environment with
head and eye movements. Although the visual field is limited
both horizontally and vertically, the visual system seems to
have evolved in a manner that Bignores^ the spurious bound-
aries of successive individual views caused by these limita-
tions, by extrapolating a layout that could be present immedi-
ately beyond the edges of the perceived views (e.g., Park,
Intraub, Yi, Widders, & Chun, 2007). Classical studies such
as Intraub and Richardson’s (1989) seminal work have ob-
served boundary extension following the memorization of a
series of photographs presented for 15 s each. Memory has
generally been tested immediately after scene presentation
(see, however, Intraub, Bender, & Mangels, 1992; Intraub &
Richardson, 1989, for a 35-min or a 48-h delay) by asking
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participants to draw the previously perceived scenes, recog-
nize the scenes by evaluating their distance relative to the
distance in the original photograph, adjust the boundaries of
the tested scene, or zoom or reconstruct the original scene
(e.g., Chapman, Ropar, Mitchell, & Ackroyd, 2005;
Gottesman & Intraub, 2003; Intraub et al., 1992; Intraub,
Hoffman, Wetherhold, & Stoehs, 2006). In all the cases, such
observations have resulted in unidirectional memory errors,
with observers remembering a greater spatial expanse than
in the original scene. In this sense, BE is described by
Intraub and her colleagues as an error of commission. This
type of error refers to memory distortions in which one falsely
remembers details, words, or events (e.g., Intraub &
Dickinson, 2008).

Although BE can be spontaneously apprehended as a long-
term memory phenomenon, as is the case with classical errors
of commission (e.g., Dickinson & Intraub, 2008; Roediger,
1996), different studies focusing on BE’s time course have
shown that it can also be observed with displays simulating
visual scanning (i.e., with presentation durations commensu-
rate with an eye fixation—e.g., 250 ms—and retention inter-
vals simulating that of a saccadic eye movement—e.g., 42ms)
or with saccade-contingent paradigms in which the phenom-
enon is tested after an actual saccade (Dickinson & Intraub,
2008; Intraub & Dickinson, 2008). The rapid occurrence of
BE suggests that it is activated at an early stage of scene
perception and does not result from an ad hoc extrapolation
process. Indeed, BE is deployed during scene understanding,
with the detection of layout automatically activating a larger
spatial framework (Gottesman & Intraub, 2002). Moreover,
these observations suggest that BE may participate in the in-
tegration process of the successive eye fixations made on a
scene (Dickinson & Intraub, 2008; Intraub & Dickinson,
2008; Intraub, Gottesman, Willey, & Zuk, 1996). Thus, if
BE is described as an error relative to the content of a previ-
ously perceived scene, it nevertheless presents an important
adaptive value insofar as it facilitates the spatial processing of
visual scenes by priming visual perception of the upcoming
layout (Gottesman, 2011) and permits the observer to make
relatively good predictions relative to information that is pres-
ent just beyond the edges of a view. Furthermore, the activa-
tion of conceptual information during scene categorization
permits the observer to realize predictions relative to the po-
tential larger spatial context in which the perceived scene
takes place (Intraub, 2012).

BE is observed in various experimental situations, in-
cluding conditions in which one would expect to find
relatively good memory, such as with low memory loads
(e.g., Intraub & Berkowits, 1996; Munger et al., 2005),
memory tests administered immediately following scene
presentation (e.g., Dickinson & Intraub, 2008; Intraub &
Dickinson, 2008), or a high number of trials (Bertamini,
Jones, Spooner, & Hecht, 2005). However, one of the

most striking observations has revealed that BE is not
limited to the visual modality. Indeed, this phenomenon
has also been generalized to haptic, both with blindfolded
sighted participants and with a Bhaptic expert^ (i.e., a
young woman blind and deaf since early life; Intraub,
2004). This suggests that the phenomenon is a fundamen-
tal aspect of scene representation, in which visual and
haptic scene representations are even supported by a uni-
tary representation (Intraub, Morelli, & Gagnier, 2015).
Similarly, BE has been observed across the lifespan, as
much with 3- or 4-month-old infants as with the elderly
(Quinn & Intraub, 2007; Seamon, Schleger, Heister,
Landau & Blumenthal, 2002). It has also been observed
in disorders implicating perceptual processing based pri-
marily on details rather than on the global structure of
perceived scenes, such as in Asperger syndrome
(Chapman et al., 2005). All these observations suggest
that BE is a robust cognitive phenomenon, detected even
after a shift in one’s gaze, that withstands the effects of
conceptual masking (Dickinson & Intraub, 2008) and oc-
curs even when the observer has previously been in-
formed of the nature of the subsequent memory test
(e.g., Intraub & Bodamer, 1993).

Rapid errors of commission such as BE are challenging for
traditional cognitive models of visual perception to account
for, since these models mainly explain errors in terms of the
limited capacity of attention or memory (e.g., Intraub, 2012).
Indeed, errors of commission are generally observed in con-
ditions implicating lengthy retention intervals, high memory
load, or misleading information, and they are not expected
across brief retention intervals (e.g., Intraub, 2012; Intraub &
Dickinson, 2008). The rapid deployment of BE led Intraub
and her colleagues to develop an alternative model to tradi-
tional visual cognitive models, themultisource model of scene
perception (Intraub, 2010, 2012; Intraub & Dickinson, 2008).
Whereas traditional models rely only on visual information to
explain visual perception, the multisource model apprehends
such perception as an act of spatial cognition. According to
this model, visual perception relies on different sources of
information, with spatial information at its core. The organiz-
ing structure of the model is an egocentric framework that
gives the observer a sense of the environment within which
he/she is embedded (e.g., the camera viewpoint, in the case of
the perception of a photograph). Different sources of informa-
tion Bfill in^ this framework, providing a multisource repre-
sentation: external information with visual information, inter-
nally driven information with amodal information (i.e.,
amodal perception makes it possible to Bcomplete^ cropped
objects and continues the surfaces and textures just beyond the
edges of a view) or conceptual and contextual information
(e.g., Intraub, 2012). Conceptual and object-to-context infor-
mation is automatically activated when the visual system iden-
tifies the perceived view as a scene (i.e., as a partial view of a
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continuous world; e.g., Gottesman & Intraub, 2002) and gen-
erates expectations relative to the surrounding world, enabling
the observer to place the perceived view in a larger spatial
framework (Intraub, 2012; Intraub et al., 2015). Since visual
perception is graded (with less acuity in the peripheral region),
visual memory of the scene is less accurate near the bound-
aries of the view. When remembering a view, the observer
may encounter difficulty with discriminating internally gener-
ated information (i.e., amodal continuation of cropped objects
and surfaces) from visual sensorial information, leading to BE
(e.g., Gagnier, Dickinson, & Intraub, 2013; Intraub, 2010,
2012; Intraub & Dickinson, 2008). Indeed, during retrieval,
the observer is faced with a multisource monitoring task
(Intraub, 2012; Johnson, Hashtroudi, & Lindsay, 1993) in
which he/she has to discriminate externally perceived from
internally generated information. This results in an extension
of the boundaries of the previously perceived view and sug-
gests that BE can be conceptualized as a source-monitoring
error (Johnson et al., 1993).

According to the multisource model, top-down expecta-
tions derived from conceptual and contextual knowledge
play a central role in spatial layout extrapolation (e.g.,
Intraub, 2012). Paradoxically, although the literature has fo-
cused on the role of top-down expectations to account for
layout extrapolation, their effect has rarely been tested ex-
perimentally (but see Mamus & Boduroglu, 2018;
Ménétrier, Didierjean, & Robin, 2017). In the present study,
we sought to investigate the effect of contextual knowledge
on BE by attempting to determine the effect of prior expo-
sure to a visual source depicting the content beyond the
boundaries of the to-be-memorized scene. To induce this
kind of knowledge, an adapted version of one of the most
commonly used paradigms in research on BE, the camera
distance paradigm, was used (e.g., Bertamini et al., 2005;
Gagnier & Intraub, 2012; Intraub et al., 1992). In the clas-
sical version of the paradigm, observers have to memorize to
the best of their ability a variable number of photographs
(from seven to 20; e.g., Intraub, & Berkowits, 1996; Intraub
& Richardson, 1989) by paying as much attention to the
objects as to the background of the presented stimuli. The
photographs generally remain on screen for 15 s, to allow
for in-depth processing of the visual information. After a
varying retention interval (from immediately after to a 48-h
delay; e.g., Gagnier & Intraub, 2012; Intraub et al., 1992;
Intraub & Richardson, 1989), participants are informed that
they will see the same scenes as the previously memorized
ones, but that some of these scenes have been modified in
terms of distance. They then have to rate on a five-point
scale whether the newly presented scenes are closer up, far-
ther away, or at the same distance as the original ones. In
this paradigm, BE occurs when a test stimulus (i.e., a stim-
ulus that is strictly the same in the memorization and recog-
nition phases) is rated as being closer up, indicating that the

observer’s memory includes extended boundaries. This pat-
tern of results is observed when close-up versions of the
scenes are presented during the memorization phase, with
wide-angle versions leading to weak extrapolation or to no
directional distortion at all (e.g., Dickinson & Intraub, 2008).
In a similar manner, distractors (i.e., scenes presented in
different versions in the two experimental phases) are rated
as being more similar when a scene is presented in a close-
up version during memorization and in a wide-angle version
during recognition, rather than in the inverse order. In the
present research, we preceded the memorization phase with
a preexposure phase, during which each of the to-be-
memorized scenes was presented in a larger spatial frame-
work. Thus, an important difference of this paradigm from
classic research on BE phenomenon and from the way in
which the phenomenon is conceptualized through the multi-
source model relies on the fact that, in the present research,
the participants did not have to discriminate between exter-
nally perceived and internally generated information during
recognition (i.e., reality-monitoring task), but instead had to
discriminate between two sources of external information—
that is, the visual information perceived during the
preexposure phase and during encoding (i.e., an external–
external source-monitoring decision).

In the present research, we attempted to determine how
prior exposure to a visual source depicting the to-be-
memorized scene in a larger spatial framework influences
spatial layout extrapolation. This question was addressed from
a time-course perspective, in order to examine how exposure
duration affects the external–external source-monitoring pro-
cess involved in such a situation. Indeed, this seems interest-
ing because both BE and context effects are known to occur at
an early stage of scene perception—that is, during the first
fixation realized on a scene (e.g., Biederman, Rabinowitz,
Glass, & Stacy, 1974; Dickinson & Intraub, 2008; Intraub,
2012). For instance, by breaking the structural relationships
naturally maintained by the elements of a visual scene (i.e., a
jumbling process; Biederman, 1972), Biederman et al. (1974)
demonstrated that contextual information is available early on
to disrupt object perception. In the same way, Biederman,
Mezzanotte, and Rabinowitz (1982) showed that object iden-
tification is disrupted (i.e., identified more slowly and with
more errors) when the object appears in a scene that is cor-
rectly formed but that violates the relational rules that link the
object to its context. More recently, Davenport and Potter
(2004) showed that semantic consistency affects both object
and background perception at presentation durations as brief
as 80 ms, leading the authors to conclude that an object and its
surroundings are processed interactively. Thus, the issue was
to establish whether visual context can also exert an effect on
spatial layout extrapolation during presentation durations
commensurate with an eye fixation. In this context, we pre-
sented two experiments with long and short scene exposures
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(15 s and 250 ms), where the long exposures allowed a depth
of processing of the visual information that was not possible
with brief scene presentations.

Since the effect of visual context had not been studied to
date, it was difficult to predict the nature of the effects likely to
be observed. In point of fact, opposite predictions, based on
the external–external source decision framework (Johnson et
al., 1993), could bemade. First, it seemed possible that, during
the memorization phase of our experiments, the larger spatial
context perceived in the preexposure condition—which will
be referred to as the preview—would be activated. This would
result in difficulty, during recognition, discriminating the in-
formation perceived during the memorization phase from the
contextual information acquired during the preexposure
phase. Consequently, we would observe enhanced boundary
extension in the preexposure as compared to the control con-
dition. Alternatively, since BE is known to occur in the first
view of a scene—that is, in situations that elicit expectations
about the surrounding context that the current view only par-
tially reveals (e.g., Intraub, 2012)—we could suppose that
spatial layout extrapolation would be weaker in the
preexposure condition. Since the observer would have knowl-
edge relative to the surrounding space, it would be reasonable
to expect decreased BE among these participants. Moreover,
since BE occurs early in scene perception (e.g., Intraub et al.,
1996), a second objective would be to determine when a pos-
sible effect of a preview intervened.

Experiment 1

In Experiment 1 we sought to study the effect of contextual
knowledge on BE with a presentation duration permitting in-
depth processing of the visual scene during encoding (i.e., 15
s). In this experiment, the camera distance paradigm was
adapted in order to induce contextual knowledge relative to
the elements present outside the boundaries of the to-be-
memorized photographs. For half of the participants, memo-
rization was preceded by a preexposure phase, during which
participants had to attentively observe each of the to-be-
memorized photographs presented in a larger spatial frame-
work (i.e., a very wide-angle version of the scene).

Consistent with Johnson et al.’s (1993) external–external
source decision framework, opposite predictions could be
made. As was previously described, we could, on the one
hand, suppose that the larger spatial context perceived in the
preexposure condition would be activated during memoriza-
tion. This might lead to greater difficulty in discriminating,
during recognition, the information actually perceived during
the memorization phase from the contextual information ac-
quired during the preexposure phase. We would therefore ex-
pect to find enhanced BE in the preexposure condition, in
comparison to the without-preexposure condition. On the

other hand, since BE is known to occur for the first view on
a scene (e.g., Dickinson & Intraub, 2008), it is possible that
the need for spatial layout extrapolation would be weaker in
the preexposure condition, resulting in reduced BE in these
participants.

Method

Participants

Fifty undergraduate students (35 females, 15 males) from the
University of Bourgogne–Franche-Comté (Besançon,
France), whose average age was 21 years 9 months (SD = 5
years, range = 17–51), took part in the experiment in order to
obtain course credit. They presented normal or corrected-to-
normal vision. None of them were aware of the objectives of
the study.

Apparatus

The participants were tested individually using a 15-in.-screen
MacBook Pro (2006) portable computer, and the experiment
was run with the PsyScope software (Cohen, MacWhinney,
Flatt, & Provost, 1993). During the experiment, participants
were seated approximately 50 cm from the computer screen.

Stimuli

A total of 40 pictures were created for the purposes of this
experiment. They depicted 16 scenes with different extents:
verywide-angle (16 photographs), wide-angle (16), and close-
up (8; see Fig. 1 for an example). The wide-angle and close-up
versions of the scenes were created by cropping the very wide-
angle version by a mean of 76.5% (SD = 11.7%) and 91.7%
(SD = 4%), respectively.

Thus, there were 16 core photographs fromwhich the other
versions of the scenes were created. These 16 pictures repre-
sented very wide-angle versions of everyday scenes
displaying a central object photographed in a natural setting.
These very wide-angle scenes were presented during the
preexposure phase to half the participants, in order to induce
knowledge relative to the larger spatial context in which the
object was placed; these photographs showed a significant
amount of background information and detail (see Fig. 1).
The mean surface occupied by the central object in these
scenes was approximately 3.2% (SD = 2.1%).

Half of the scenes were used as test stimuli; that is, the same
photographs were used during the memorization and test
phases of the experiment. Previous research had demonstrated
an effect of view type, with BE being greater in the case of
close-ups than of wide-angle views of the same scenes, the
latter of which generated either weak BE or no BE at all (e.g.,
Gottesman & Intraub, 2002; Intraub & Dickinson, 2008). We

Atten Percept Psychophys (2018) 80:1932–1945 1935



therefore used a version of the camera distance paradigm (e.g.,
Intraub et al., 1992) in which only close-up versions of the
scenes were tested, permitting us to obtain a more sensitive
BE test (Dickinson & Intraub, 2008, Exp. 1; Intraub, Daniels,
Horowitz, & Wolfe, 2008, Exp. 3; Munger & Multhaup,
2016). For these stimuli, approximately 40.6% (SD = 11%)
of the mean surface was covered by the central object. These
trials are referred to as CC trials.

The other half of the stimuli were distractors; that is, their
view type differed across the two phases of the experiment.
The stimuli that had appeared in a close-up version during the
memorization phase were presented in a wide-angle version
during the test phase (referred to as CW trials), and vice versa
for the photos originally presented in a wide-angle version
(referred to as WC trials). This led to the creation of a close-
up and a wide-angle version for each of these stimuli, in which
the central object covered, on average, 41.8% (SD = 7.1%)1 of
the total surface of the scene in the close-ups versions, and
11.4% in the wide-angle versions (SD = 3.8%).

Thus, 16 very wide-angle views were presented during the
preexposure phase, and 12 close-ups and four wide-angle
views were presented during the memorization and recogni-
tion phases. An additional photograph with the same charac-
teristics as the close-up stimuli presented duringmemorization
was used as an example during the familiarization phase.

During the experiment, the photographs were screen-
centered; they appeared on a white background, and their
dimensions were 14.2×10.1 cm, with a visual angle of approx-
imately 16.3° × 11.5°.

Procedure

The participants were randomly assigned to either the
preexposure or the without-preexposure condition. As was

previously mentioned, we used an adapted version of the cam-
era distance paradigm, which classically comprises a memo-
rization phase and a recognition test.

Preexposure For half of the participants, the memorization
phase was preceded by a preexposure phase, during which
each of the 16 to-be-memorized photographs was present-
ed in a very wide spatial framework, to induce knowledge
relative to the object’s environment (i.e., the preview pic-
tures). The participants were asked to observe each pho-
tograph as attentively as possible. There was no specific
instruction asking them to memorize these pictures.
During this phase, the presentation of each photograph
was preceded by a 600-ms fixation point, and the stimuli
remained on screen for 15 s. This duration was chosen in
order to allow in-depth processing of the object’s environ-
ment. The stimuli were presented randomly and each pre-
sentation was followed by a blank screen, so that the
interstimulus interval was 2 s.

Memorization Preexposure was immediately followed by
the memorization phase, during which each of the pre-
viously observed scenes appeared in either a close-up
version (test photos and half the distractors) or a
wide-angle version (half the distractors), referred to as
the stimulus views. The view type of the distractors was
counterbalanced across participants. The photographs
appeared randomly and remained on screen for 15 s,
as in classical boundary extension tasks. The observers
had to memorize each photograph to the best of their
ability, paying as much attention to the main object as
to its background. A 600-ms fixation point preceded
each photograph, and a 1,400-ms blank screen appeared
after each stimulus.

Recognition test Immediately after the memorization phase
was completed, participants were given a recognition test,
during which the previously memorized photographs

1 Mann–Whitney and Levene tests indicated equivalent mean surfaces and
equivalent variances for the test and distractor close-ups, with, respectively,
U = 36.00, p = .721, and F = 0.735, p = .406.

Fig. 1 Examples of photographs presented during the experiments.
The photograph on the left depicts an example of a scene presented
during the preexposure phase, in which each of the to-be-memorized
central objects was presented in a very large spatial setting in order

to induce contextual knowledge. The pictures in the middle and on
the right, respectively, depict a wide-angle and a close-up version of
the same scene presented during memorization and test.
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reappeared in a random order. Participants were informed that
they were going to see the same scenes as before, but that
some of them might have been modified in terms of distance.
Using a five-point scale (ranging from – 2 to 2), participants
compared the scope of each of the new scenes to the original.
Theywere told that the newly presented photographs might be
exactly the same as the original (0 value of the scale), a little
closer up (– 1), much closer up (– 2), a little farther away (1),
or much farther away (2). The participants also had to report
their confidence ratings for each response by choosing from
among the following options: sure, pretty sure, not sure, and I
don’t remember this picture. There was no time limit for them
to validate their answers.

For participants assigned to the without-preexposure con-
dition, the experiment began at the memorization phase and
was exactly the same as in the preexposure condition.

In both conditions, the participants perceived a total of
eight CC trials, four CW, and four WC trials. Furthermore,
memorization was preceded by a familiarization phase, during
which a photograph was presented in order to allow the ob-
servers to familiarize themselves with the types of stimuli and
their presentation duration.

Results

Globally, participants reported being sure of their responses in
50.9% cases, pretty sure in 36.5%, and not sure in 12.4%.
They reported having forgotten a picture in 0.3% of cases.

Test pictures analysis (CC trials)

To determine whether memory distortion had occurred, we
computed the .95 confidence intervals associated with each
mean (e.g., Gagnier & Intraub, 2012; Gottesman & Intraub,
2002), with a rating equivalent to 0 referring to the absence of
directional distortion, a significant negative value indicating
BE, and a significant positive value indicating boundary re-
striction (BR). When we computed the analyses on all trials
(except forgotten pictures), we observed significant BE in
both the preexposure condition (mean boundary rating = –
0.13, SD = 0.27, upper limit of the confidence interval [UL]
= – 0.02, lower limit of the confidence interval [LL] = – 0.24)
and the without-preexposure condition (mean boundary rating
= – 0.29, SD = 0.24, UL = – 0.19, LL = – 0.38). A Student t
test revealed a significant effect of preexposure, t(48) = – 2.15,
p < .05, d = 0.63. However, when we computed the analyses
on high-confidence trials only, our results revealed a different
pattern, in which we observed significant BE in the without-
preexposure condition, but no directional memory distortion
in the preexposure condition. The correspondingmean bound-
ary ratings are represented in Fig. 2a. As we had previously
found, a Student t test revealed a significant effect of
preexposure, t(48) = – 2.37, p < .05, d = 0.67.

To determine whether the reduction of BE observed for CC
trials in the preexposure condition was the result of better
memory for the boundaries of the perceived images, we com-
pared, a posteriori, the mean percentage of correct responses
observed for each condition (cf. Table 1 for the corresponding
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Fig. 2 (a) Mean boundary ratings observed in test trials (CC) as a
function of the experimental condition. (b) Mean boundary ratings
obtained for distractors (CW and WC trials). (c) The distractors’
asymmetry with the mean boundary ratings in absolute values.

The error bars represent the .95 confidence intervals. All these
graphs depict results observed for high-confidence trials (sure and
pretty sure responses).
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percentages). Because analyses revealed the same pattern of
results when they were computed on all trials and only on
high-confidence trials, we decided to report only the latter
observations. A Student t test revealed equivalent mean per-
centages of correct responses, t(48) = – 0.65, n.s., indicating
equivalent performance on the recognition test. Moreover, the
mean percentages observed for errors (BE, BR) were analyzed
with a 2×2 (Experimental Condition × Error Type) mixed-
design analysis of variance (ANOVA) on the participants’
mean percentages observed for BE and BR responses (cf.
Table 1). We observed an effect of error type, F(1, 48) =
28.05, p < .001, ηp

2 = .37, indicating that the participants
globally mademore BE than BR errors; no effect of condition,
F < 1; and a significant interaction between these two vari-
ables, F(1, 48) = 6.43, p < .05, ηp

2 = .12. Student t tests
conducted a posteriori indicated that the participants assigned
to the preexposure condition made more BR errors than did
the participants assigned to the control condition, t(48) = –
2.40, p < .05, d = 0.68.

Distractors analysis (CW and WC trials)

As with the test pictures, these analyses were run twice, on all
trials (except forgotten pictures) and then on high-confidence
trials only. These analyses led to different patterns of results.
To determine whether the classical response asymmetry asso-
ciated with BE had occurred, we computed a 2×2
(Experimental Condition × View Type) mixed-design
ANOVA on participants’ mean boundary ratings. When the
analyses were run on all confidence ratings, the results indi-
cated an effect of view type, F(1, 48) = 1,351, p < .001, ηp

2 =
.97; no effect of experimental condition, F < 1; and no signif-
icant interaction between these two variables, F(1, 48) = 1.05,
n.s. These observations suggest that the observers used the
scale correctly and had been able to discriminate close-up
versions from wide-angle versions of the same scene. When
the analyses were computed only on high-confidence trials,
we observed a different pattern of results, indicating an effect
of view type, F(1, 48) = 1,913, p < .001, ηp

2 = .98; no effect of
experimental condition, F < 1; and a significant interaction
between these two variables, F(1, 48) = 6.28, p < .05, ηp

2 =
.12. A series of Student t tests revealed effects of view type for
both the without-preexposure and the preexposure conditions
(all ps < .001), but only a tendency toward an effect of

experimental condition for CW (p = .07) and WC (p = .09)
trials. The mean boundary ratings observed for CW and WC
trials are presented in Fig. 2b.

We completed these results by carrying out a similar
analysis on the absolute values observed for the distractors
(e.g., Intraub et al., 2008; cf. Fig. 2c). To determine the
absolute values of the WC trials, we multiplied the mean
boundary ratings observed by – 1 (Czigler, Intraub, &
Stefanics, 2013). When we undertook the analyses on all
confidence ratings, a mixed model 2×2 ANOVAwith exper-
imental condition (preexposure, without preexposure) as a
between-subjects factor and view type (CW, WC) as a
within-subjects factor showed no effect of view type, F(1,
48) = 2.16, n.s.; no effect of experimental condition, F(1,
48) = 1.05, n.s.; and no significant interaction between these
two variables, F < 1. As before, the analyses revealed a
different pattern of results when they were computed on
high-confidence trials only. Indeed, we observed an effect
of view type, F(1, 48) = 4.91, p < .05, ηp

2 = .09; an effect of
experimental condition, F(1, 48) = 6.28, p < .05, ηp

2 = .12;
and no significant interaction between these two variables,
F < 1. These results indicate that the response asymmetry
characteristic of BE occurred in spite of a weak effect size in
the absolute-value analysis of view type.

Discussion

The observations obtained in this first experiment indicated
an effect of preview on spatial layout extrapolation, which
resulted in decreased boundary extension on CC trials when
observers had previously been exposed to the larger spatial
context in which the to-be-memorized scenes took place.
This effect even led to an absence of significant directional
distortion when we based our analyses on high-confidence-
rating responses only. To determine whether the decreased
boundary extension observed for CC trials in the
preexposure condition resulted from better encoding of the
boundaries of the memorized scenes, we compared the
mean percentages of correct responses observed for differ-
ent conditions. The results indicated equivalent mean per-
centages of correct responses, suggesting that participants’
memory was as accurate in the without-preexposure as in
the preexposure condition. However, the analyses also re-
vealed that the nature of the errors changed, in that the

Table 1 Mean percentages of correct responses and of error type (BE vs. BR) observed for each condition, as a function of confidence rating (SDs in
parentheses)

All Confidence Trials High-Confidence Trials

Response Correct BE BR Correct BE BR

Condition With pre-exposure 71 (19.34) 61.73 (38.86) 30.27 (35.33) 76.38 (20.21) 50.33 (45.29) 25.67 (37.88)

Without pre-exposure 69.5 (20.12) 84.34 (33.36) 7.67 (21.77) 72.38 (23.35) 75.00 (43.30) 5.00 (20.41)
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participants assigned to the preexposure condition made
more boundary restriction errors, leading to the reduction
of boundary extension. These observations suggest that the
visual system has less need of prediction in cases in which
the observer has knowledge of the larger spatial context in
which the perceived scene is located. This will be discussed
in more detail in the General Discussion section.

A second observation that needed further development was
the absence of a view-type effect (CW vs. WC) observed for
distractors when the analyses were computed on absolute
values (i.e., all confidence ratings). This is a surprising pattern
of results, in that it is diagnostic of BE (e.g., Intraub &
Dickinson, 2008): Observers usually find that CW trials are
closer to 0 than WC trials. However, a significant effect of
view type emerged when the analyses were computed on
high-confidence ratings only, albeit with a very weak effect
size (ηp

2 = .09). Indeed, this effect size was smaller than that
observed by Intraub and her colleagues, who found, for ex-
ample, effect sizes of ηp

2 = .28 (Dickinson & Intraub, 2008,
Exp. 2) or ηp

2 = .48 (Intraub & Dickinson, 2008, Exp. 1). This
might be explained by the fact that the differences between our
two scenes were sometimes highly salient. Indeed, due to the
visual characteristics of the very wide-angle versions, some of
the wide-angle versions revealed visual details that were not
visible in the close-up version of the same scene. For example,
the wide-angle version of one of our scenes depicting sandals
on a carpet showed some of the floor around the carpet,
whereas the close-up version of the same scene did not. This
might have led participants to more frequently select the ex-
treme values of the rating scale, as the high mean boundary
ratings observed for CW trials suggest (see Fig. 2c). This
hypothesis was tested in Experiment 2.

In conclusion, the observations realized in this first exper-
iment suggest that the visual system has less need for predic-
tion when the observer has knowledge of the larger spatial
context in which the perceived scene is located. Moreover,
because an abundance of literature has shown that the effect
of context occurs at an early stage of scene perception (e.g.,
Biederman et al., 1982; Biederman et al., 1974), one question
that arises is to determine whether a preview exerts an effect
on spatial layout extrapolation with brief scene exposures.
This question was also addressed in Experiment 2.

Experiment 2

Different studies have shown that the semantic category to
which a perceived scene belongs is extracted in the first 100
ms following a scene’s appearance (e.g., Biederman et al.,
1974; Potter, 1976), and that the effect of context on scene
perception occurs during the first fixation within a scene—
facilitating, for instance, object identification with presenta-
tion durations as brief as 150 ms (Biederman et al., 1982), or

even 80 ms (Davenport & Potter, 2004). Since spatial layout
extrapolation is deployed during the first fixation of a scene
(e.g., Intraub & Dickinson, 2008), one question is whether a
preview could influence BE with scene exposures commen-
surate with the duration of an eye fixation (i.e., 250 ms). To
answer this question, we adapted the methodology used in
Experiment 1 to very brief presentation durations (i.e., 250
ms). Since BE is known to occur during the first view of a
scene (e.g., Dickinson & Intraub, 2008), the need for predic-
tion would be weaker in the preexposure condition. For this
reason, it seemed reasonable to expect, and in accordance with
the observations made in Experiment 1, a reduction in BE if
there were an effect of preview on spatial layout extrapolation
with such presentation durations.

The second objective of this experiment was to determine
whether the atypical pattern of results observed for distractors
(i.e., the absence of a view-type effect when the analyses were
computed on all confidence ratings, and the weak view-type
effect size observed when the analyses were computed on
high-confidence trials only) on absolute values resulted from
the visual characteristics of the distractor stimuli. Indeed, due
to the contingencies of the very wide-angle version of some of
our visual scenes, some wide-angle versions of the distractor
scenes revealed details that were absent from the close-up
scenes, making the differences between the two versions high-
ly salient. The presence of additional details in the wide-angle
versions of the scenes might have led participants to respond
more frequently with the extreme values of the rating scale,
resulting in very close mean boundary ratings between the
CW and CW trials. We tested this hypothesis by reducing
the differences between the two versions of the distractor
scenes.

Method

Participants

The participants were 44 undergraduate students (36 females,
eight males) from the University of Angers (France). Their
mean age was 21 years 2 months (SD = 4 years 4 months;
range = 18–35) and their participation enabled them to obtain
a course credit. They had a normal or corrected-to-normal
vision. No participant was aware of the objectives of the re-
search, and none had previously participated in Experiment 1.

Stimuli

The stimuli were the same as in Experiment 1. However, the
differences between the close-up and wide-angle versions
of the distractors were reduced in order to limit the amount
of additional detail in the wide-angle version of the scene
(cf. Fig. 3 for an example). In this experiment, the central
objects of the wide-angle version of the distractors covered,
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in mean, approximately 28.5% (SD = 5%) of the total sur-
face of the scene. Two additional stimuli were presented
during practice trials.

Procedure

The participants were randomly assigned to either the
preexposure or the without-preexposure condition. In the
preexposure condition, the memorization and test phases were
preceded by the same preexposure phase as in Experiment 1,
in which the photographs remained on the screen for 15 s,
whereas the without-preexposure condition began immediate-
ly with the memorization and test phases.

Memorization and test phases The procedure was the same
as in Experiment 1; the only difference were that the task
was adapted to very brief presentation durations. Since each
scene remained on screen for 250 ms, the memory of each
was tested immediately after its disappearance (see, e.g.,
Intraub & Dickinson, 2008). Each trial was initiated by a
600-ms fixation point and was followed by the photograph,
which remained on screen for 250 ms. The photographs
were then followed by a 1,000-ms visual noise mask. A
yellow (500 ms) and then a red (500 ms) central fixation
cross appeared on the mask, and participants were asked
to maintain their gaze on it for as long as it remained on
the screen. The test image appeared immediately afterward,
and participants were asked to rate its scope in comparison
to the scope of the briefly glimpsed photo, in the same way
as in Experiment 1. No time limit was given to validate their
response. Participants were then asked to indicate their

confidence rating on the same scale as in Experiment 1, with
the only difference being that the last option, I don’t remem-
ber this picture, was replaced by a random-response option.
This seemed more effective in understanding random re-
sponses given after viewing a picture for very brief presen-
tation durations and responding 1 s after the picture had
been viewed. In the two experimental conditions, this phase
of the experiment was preceded by two practice trials, run in
order to familiarize the participants with the task.

Results

Globally, the participants reported being sure of their answers
on 30% of the trials, pretty sure on 40%, and not sure on 23%.
They declared a Brandom^ answer on 7% of the trials. As
before, the analyses were conducted across two periods; the
first one included all confidence trials (except the random
answers), whereas the second included high-confidence trials
only (sure and pretty sure responses).

Test pictures analysis (CC trials)

When we computed the analyses on all trials, we observed
significant BE in both conditions. However, the score of one
participant assigned to the preexposure condition was with-
drawn from the analyses due to an aberrant BE score (>3 SDs
beyond the mean), leading to a total of 21 participants in the
preexposure condition. This led to the following results: in the
preexposure condition, mean boundary rating = – 0.32, SD =
0.37, UL = – 0.15, LL = – 0.49; in the without-preexposure
condition, mean boundary rating = – 0.41, SD = 0.36, UL = –

Fig. 3 Close-up version of a scene (top) and the corresponding wide-angle versions used in Experiment 1 (bottom left) and Experiment 2 (bottom right).
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0.25, LL = – 0.57. A Student t test revealed no significant
effect of preexposure on CC trials, t(41) = – 0.76, n.s. No
outlier was detected when we conducted the analyses on the
high-confidence trials only, but the data of one participant
assigned to the preexposure condition were lost, since this
participant systematically gave random responses or was un-
sure of his/her responses. The mean boundary ratings ob-
served in each condition are shown in Fig. 4a. We observed
a pattern of results similar to the one found before: The
preexposure and control conditions both yielded BE, and there
was no significant effect of preexposure, t(41) = – 0.45, n.s.

Distractor analysis (CW and WC trials)

Since the patterns of results observed on all trials and on all
confidence trials were similar, we decided to focus only on the
latter (see Fig. 4b). However, the data of two participants who
systematically gave random responses or reported being un-
sure of their responses were not considered. One of these
participants was assigned to the preexposure condition, and
the other to the without-preexposure condition, leading to 21
participants in each condition. A mixed-model 2×2 ANOVA
computed on the participants’ mean boundary ratings (all tri-
als), with experimental condition (preexposure, without
preexposure) as a between-subjects variable and view type
(CW, WC) as a within-subjects variable, revealed an effect
of view type, F(1, 40) = 377, p < .001, ηp

2 = .90; no effect
of condition, F < 1; and no significant interaction between
these two variables, F(1, 40) = 3.90, n.s. As previously, these
results indicated that the observers had used the scale correctly

and had been able to discriminate between close-up and wide-
angle versions of the same view.

The same analyses computed on the absolute values re-
vealed the same pattern of results in all trials and in the
high-confidence trials. Consequently, only the results ob-
served for the latter analysis are presented (see Fig. 4c). As
previously, the analyses computed on high-confidence trials
excluded the data of the two participants mentioned above.
The analyses revealed an effect of view type, F(1, 40) =
27.00, p < .001, ηp

2 = .40; no effect of condition, F(1, 42) =
3.90, n.s.; and no interaction between these two factors, F < 1.
Taken together, these observations indicate that the response
asymmetry typical of BE occurred.

Discussion

Since an abundance of literature has demonstrated that the
effect of context occurs at an early stage of scene perception
(e.g., Bar, 2004), this second experiment was conducted to
determine whether the effect of a preview on BE could occur
during the first fixation realized on a scene. The findings in
this second experiment showed no effect of preview on BE
when the to-be-memorized photographs were presented for
250 ms. This pattern of results was observed in both CC and
CW/WC trials.

The second objective of this experiment was to determine
whether the absence of a view-type effect observed in CWand
WC trials when the analyses were computed on absolute
values resulted from highly salient differences between the
close-up and wide-angle versions of our scenes. To test this
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hypothesis, we reduced the differences between the two ver-
sions of our scenes. The results indicated both an effect of
view type and effect sizes closer (ηp

2 = .40) to those observed
by Intraub and her colleagues (e.g., Intraub & Dickinson,
2008, Exp. 1, ηp

2 = .48 on all confidence ratings).
The observations made in this second experiment are

discussed in the General Discussion section.

General discussion

The aim of the present research was to study the effect of
contextual knowledge on spatial layout extrapolation. This
question was motivated by the fact that, according to
Intraub’s multisource model of scene perception (Intraub,
2010, 2012; Intraub & Dickinson, 2008), conceptual and con-
textual knowledge play a central role in the generation of
predictions relative to the larger spatial context in which a
scene takes place. In the present study, however, the effect of
contextual knowledge was not addressed by activating top-
down expectations generating scene construction, but with
visual representations that were previously induced by pre-
senting each of the to-be-memorized photographs in a wider
spatial framework (i.e., a very wide-angle version of the
scene). This question was dealt with using two experiments
that examined the effect of a preview from a time-course per-
spective, with both long and short scene exposures.

The first experiment was aimed at determining the effect of
a preview on spatial layout extrapolation with long scene ex-
posure. In this experiment, each of the to-be-memorized
scenes was presented for durations allowing an in depth pro-
cessing of the visual information (i.e., 15 s). The results indi-
cated an effect of preexposure, illustrated by a reduction of BE
when the observer had knowledge of the larger spatial context
in which the scene took place. This effect was also illustrated
by the disappearance of BEwhen the analyses were computed
on high-confidence trials only. Although it seemed plausible
to expect enhanced spatial layout extrapolation due to memo-
ry for the preview pictures, the absence of increased BE can be
put into perspective by recent research by Munger and
Multhaup (2016), in which the authors attempted to enrich
the surrounding top-down space via cross-modal or visual
elaborations. To do so, they presented different imagery tasks
during which the participants were invited to imagine the ad-
ditional sounds, smells, tastes, or surrounding visual informa-
tion associated with visual scenes they had to memorize.
Whereas the authors expected to find increased BE in imagi-
nation conditions, they observed no effect of imagery on spa-
tial layout extrapolation. This result is also supported by the
fact that sound does not appear to interfere with BE. Indeed,
by pairing photographs with music or with sounds evoking a
larger spatial context, Gagnier (2010; see also Intraub et al.,

2015, for a description of these experiments) showed that BE
is not affected by auditory information.

Although such research has reported no effect of imagina-
tion or of an additional auditory source of information, previ-
ous exposure to sources of information in the same sensory
modality seems to influence BE when the exposure durations
allow in-depth processing of the visual source. In the present
study, this effect may have arose because these two sources of
information were highly confusable, in that they depicted the
same scene from different distances, revealing more or fewer
details. Thus, the reduction in BE observed in our experiment
can be explained by the visual system working to understand
the surrounding world of a partially revealed view (e.g.,
Gagnier et al., 2013), leading to spatial layout extrapolation.
We could assume that when an observer has knowledge rela-
tive to the larger spatial context in which a partial view takes
place, the need for spatial layout extrapolation would be less
significant, causing decreased BE. Similar effects are ob-
served when a view depicts a wide-angle version of a scene,
leading to weak BE or to no directional error at all (e.g.,
Intraub et al., 1992; Intraub & Dickinson, 2008).

Nevertheless, the attenuated BE observed in the
preexposure condition did not result from a better encoding
of the perceived scenes, as revealed by the mean percentages
of correct responses observed for each condition. The results
indicate that the nature of errors made changes depending on
the experimental condition: the observers who had previously
perceived the preexposure condition made more BR errors
than those who had not. Although further research will be
needed to determine the mechanisms responsible for this ef-
fect, Gagnier et al. (2013) also observed decreased BE when
participants were informed of the nature of the subsequent
memory test. By studying oculomotor behavior, the authors
observed that the reduction in spatial layout extrapolation re-
ported was related to the amount of attention allocated to the
boundary regions of the stimulus scenes, which were fixated
earlier, longer, and more frequently. In the present study, how-
ever, the reason for the higher rate of BR errors reported in the
preexposure condition, may be that the reduction of BE we
observed relies on different mechanisms.

Thus, an alternative hypothesis is that more attention was
paid to the central aspects (i.e., the central objects, previously
perceived in a larger spatial framework) of the scenes during
encoding, at the expense of peripheral regions. This may have
provided a narrowed focus of attention that may have restrict-
ed the visual field (i.e., making the perceived pictures smaller
than they really were) and/or visual scanning, leading to de-
creased BE. According to the source-monitoring framework
(Johnson et al., 1993), during recognition, memory for the
preview picture may have provoked a source memory error
resulting from difficulty in discriminating between boundaries
of the mentally restricted area and the real boundaries of the
scene. However, such a hypothesis should be considered with

1942 Atten Percept Psychophys (2018) 80:1932–1945



caution: because of the long scene exposure (15 s), it is un-
likely that participants focused exclusively on the central por-
tion of the pictures.

Another explanation would be that the participants would
have made the connection between the preview pictures and
the stimulus views, realizing that the latter are more close-up
versions of the preview pictures. Thus, according to source
monitoring theories (e.g., Johnson et al., 1993), theymay have
been engaged in a series of metacognitive processes, leading
them to adopt stricter criteria for boundary judgment. This
would have led them to underestimate the expanse of the
memorized scenes, resulting in more BR errors in the
preexposure condition.

A last explanation that might account for the reduction/
absence of BE observed in the preview condition of
Experiment 1 is that, during recognition, the observers would
have been engaged in a spatial rescaling process allowing
them to mentally place the stimulus view in the context of
the preexposure view. To make the spatial scales of the two
views match, it is possible that the observers would Bzoom in^
their memory of the preexposure picture, in a way analogous
to imagining themselves much closer to the scene. This would
have led them to remember the stimulus view as being closer
up than it actually was, resulting in more boundary restriction
errors. Such an effect seems similar to the predicted effect of
representational momentum (RM) on memory for spatial ex-
panse in approach sequences, as in studies aimed at determin-
ing whether BE and RMwere related phenomena (DeLucia &
Maldia, 2006; Munger et al., 2005). These studies are
commented on below.

Since spatial layout extrapolation and context effects are
deployed during the first fixation on a scene (e.g.,
Biederman et al., 1982; Biederman et al., 1974; Intraub &
Dickinson, 2008), we sought to determine, in a second exper-
iment, whether the effect of a preview on spatial layout ex-
trapolation manifests itself during the first fixation realized on
a visual scene. We thus adapted our methodology to very brief
presentation durations as the scenes remained on screen for
only 250 ms, and were tested immediately afterward (e.g.,
Dickinson & Intraub, 2008). Contrary to the observations
made in the first experiment, we obtained no effect of preview
on spatial layout extrapolation as the results indicated equiv-
alent mean boundary ratings regardless of whether the observ-
er had knowledge of the larger spatial framework in which the
memorized scenes took place. This second experiment can be
linked to a study byMunger, Owens, and Conway (2005) who
sought to determine whether BE and RM were related phe-
nomena (see also DeLucia & Maldia, 2006). To do so, ob-
servers perceived approach sequences depicting an induced
motion of the self and designed in a way to elicit RM.
Although the authors concluded that BE and RM are indepen-
dent processes, they also observed that BE was globally stron-
ger than RM in approach sequences.

Although the objective of Munger et al.’s (2005) study was
not to determine the effect of the larger spatial context previ-
ously perceived regarding the memories of the boundaries of
the scene, the authors interpreted BE in approach sequences as
the inclusion of part of the wide-angle view into the memory
for the final close-up view of the approach sequences (see also
Ménétrier et al., 2017). However, the effect of preview in these
experiments differed from the observations made in our sec-
ond experiment in whichwe obtained equivalent mean bound-
ary ratings regardless of whether the observers had knowledge
of the larger spatial context in which the perceived scene took
place or not. Although the comparisons made with Munger et
al.’s (2005) or DeLucia and Maldia’s (2006) studies seem
interesting, since they are—to our knowledge—the only stud-
ies in which a preview has been provided, these comparisons
must be considered carefully, due to a number of methodolog-
ical differences. Indeed, in these authors’ studies, the preview
was included in the approach sequence, and the durations of
the preview and of the tested close-up view were the same
(Munger et al., 2005). In the present study, however, the pre-
view scenes were presented as a separate event and were of
longer duration. Another point to note is on the spatial scale of
the stimuli, in which the difference between the stimulus view
and the preview was much greater in the present study than in
those of Munger et al. and DeLucia and Maldia. For these
reasons, the differences between wide-angle and close-up
views may have been less salient in these authors’ studies,
and therefore more confusable.

A last point that needs to be discussed is the difference in
the findings as a function of exposure duration. As a reminder,
in the case of long exposures, no directional memory distor-
tion or, at least, a reduction in BE was observed in the
preexposure condition, whereas we observed equivalent BE
in both the preexposure and control conditions with brief ex-
posure duration. Time to mentally compare the preexposure
and the stimulus views may account for this difference. In the
long-term version, the memory test is a traditional situation of
comparison between two external sources of information (i.e.,
information acquired during preview and memorization). By
comparison, in the short-term version of the memory test, the
external–external comparison would not have time to occur.
Because of the brief delay between picture presentation and
memory test, it seems plausible that the observers would not
have enough time to identify the picture, retrieve the memory
of the very wide-angle picture, and make a comparison. Thus,
in this condition, they would be immediately affected by the
reality monitoring error classically observed in BE. Moreover,
considering the spatial rescaling hypothesis described earlier,
with brief exposure times, the observers may not have had
time to engage in the rescaling process, at least not conscious-
ly or intentionally, leaving BE unaffected by the preview.

Such observations raise the questions of memory registers
involved in these effects and of the nature of the retrieval
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processes. Thus, one hypothesis is that pictures of the
preexposure phase would be retrieved from long-term declar-
ative memory, involving explicit retrieval processes, whereas
the extrapolation processes classically associated with BE
(i.e., as in the control conditions of our experiments) would
refer to perceptual extrapolations from implicit memory. In the
same way, one question that arises is whether BE is a phenom-
enon that supposedly relies primarily on generic knowledge
(i.e., abstract knowledge), relative to the semantic category of
the perceived scene, rather than on specific knowledge, rela-
tive here to the very wide-angle version of the scenes per-
ceived during the preexposure phase. In most situations, ob-
servers have a general knowledge about scenes and objects:
For instance, in the Bclassical^ picture from Intraub et al.
(1996), which featured a bear on a staircase, observers had a
general knowledge of what a staircase is. However, the ob-
server might also have specific knowledge relative to the per-
ceived scene: He/she might know this specific staircase or
what really lies outside the picture. As was previously sug-
gested, the need for prediction would be less important when
the observer has specific knowledge relative to the larger spa-
tial context in which the perceived scene takes place, causing
fewer directional memory errors.

In conclusion, current theories have emphasized the facili-
tating effect of context on visual scene perception (e.g., Bar,
2004). The present study demonstrated that the effect of a
preview on spatial layout extrapolation manifests itself under
different forms as a function of scene exposure duration.
Indeed, no effect of preview was observed with short expo-
sures (i.e., with presentation times commensurate with eye
fixation); this is consistent with the idea that BE could con-
tribute to the perception of a stable and continuous visual
world (e.g., Dickinson & Intraub, 2008; Intraub &
Dickinson, 2008; Intraub et al., 1996). However, the effect
of contextual knowledge was manifested as a reduction (or
even absence under some conditions) of BE with longer ex-
posures (i.e., with presentation durations allowing in-depth
processing of visual information). These findings seem to be
coherent at the functional level, in the sense that the need for
prediction would be greater when the observer has no knowl-
edge of the environment in which he/she is embedded, his/her
ultimate goal being to produce appropriate interactions with
situations encountered. Conversely, the visual system would
engage in fewer predictions when the observer is aware of the
larger spatial context in which a scene takes place. As Bar
(2007, p. 287) wrote, BHumans seem to minimize processing
of incoming information when this information is predictable
(e.g., habituation, repetition blindness, change blindness, in-
hibition of return), and in parallel encourage the allocation of
mental resources to unexpected and/or novel information
(e.g., orienting response toward novel and unexpected stimuli,
perceptual pop-out).^ This suggests that the reduction of BE
observed in our research may be adaptive and might be

interpreted as a facilitating effect of context that enables an
observer to orient his/her attention to other more relevant di-
mensions of the environment once spatial layout is
established.
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