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A'swe move about theworld and astheworld moves about us we readily
track objectsasbeing the same entitiesfrom onemoment to thenext. This
invaluable skill underlies our ability to interact with our environment
without congtantly recreating a representation of every entity. In principle
such object trackingcould becarried out by continuously comparinga series
of individual visual snapshots (M ichels Saxena, & N g, 2005) or by storing
previous exposures to individuals or groups across an entire encounter
(Rosencrantz, Gordon, & Thrun, 2003). H owever, while these are viable
computer vision strategies they would be an overwhelming proposition for
thehuman brain. Rather than usingbruteforceto achievetheperception of
persiging objecthood, our visual syssem uses several heuristics to both
optimize and simplify processing. Yet, much remainsunknown about what
heuristicsare used, how they areused, and when they are used.

A powerful framework within which to reason about and test theseissues
of object persigenceistheobject-filetheory (K ahneman, Treisman, & Gibbs
1992). @ bject files® are episodic, visual representations that store and
update information about specific objects and track the objects over time
and motion via spatiotemporal information. Object filesarethought to bea
critical mid-level of visual representation that can track an entity@persisting
identity without relying upon ether low-level surface features (eg., colour,
shape) or higher level information (eg., typeor category). For example take
the classic A merican movie line @t@a bird, it@a plane... It@ Superman.®
D espite changes in low-level information (eg., a size change as Superman
movescloser) and in higher level categorization (eg., switching from bird to
plane), theit remainsthe same* thereisnever any doubt asto how many
objectsarepresent (Kahneman et al., 1992).

The object-file theory has gained empirical support through the object-
reviewing paradigm wherein specific information presented on a given object
islater processed morerapidly when it ispresented again on thesameobject
as opposed to on a different object, even if the objects have moved
(K ahneman et al.,, 1992). That is when the information is initially bound
to a specificobject, processing of that information at a later timeis speeded
when the binding is maintained. In a modified version of the object-
reviewing paradigm (eg., Kruschke & Fragass, 1996; M itroff & A lvarez,
2007; M itroff, Scholl, & N oles 2007; M itroff, Scholl, & Wynn, 2004, 2005;
Noles Scholl, & M itroff, 2005; see Figure 1), subjects first view a display
containing at least two objects (eg., two simple frames). Preview informa-
tion isthen briefly presented in each object (eg., a letter ispresented within
each frame). A fter the preview information disappears the objects move
about thedisplay. A final target item (eg., a letter) isthen displayed in oneof
theobjectsand subjectsareasked to makea speeded responseasto whether
it isthesameasany of thepreview itemsor whether it isnovel to that trial.
Typically, subjectsarequicker to respond when thetarget item reappearson
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Figure 1. D epiction of the congruent match, incongruent match, and no-match conditions of the
object-reviewing paradigm. Faster response times are typically found on congruent than on
incongruent match trials and this difference represents the object-specibc preview benebt (0 SPB).
Figuresarenot drawn to scaleand only depict onemotion direction and onetarget letter location.

the same object it was previewed on compared to when it reappearson a
different object. This response time benefit has been termed the object-
specific preview benefit (O SPB). The motion serves to decouple the initial
spatial location from object-specific information; thusthe O SPB isthought
to arise from the preview information being stored in, or bound with, the
persiging object-file representation asopposed to a location.

An initial wave of object-file research focused on thenatureof an object
file@ contents (eg., K ahneman et al., 1992; Gordon & Irwin, 1996, 2000;
Henderson, 1994; Henderson & A nes 1994), establishingthat object identity
can be maintained in an abstract format. For example one study found
significant O SPBs even if the preview and target items differed in format
from wordsto pictures (Gordon & Irwin, 1996). M ore recently, object-file
research hasexamined therulesthat guidehow object filesare constructed,
maintained, and destroyed (eg., Mitroff & Alvarez, 2007; M itroff e al.,
2004, 2005; N oles et al., 2005). For example object fileswere found to be
sensitiveto theprinciple of cohesion; to betracked over timeand motion as
the same entity, an object should continuously maintain both a single
contour and itsstatusasa singleunit (M itroff et al., 2004). W hen an object
split apart into two, the O SPBsfor thetwo resulting objectswere significant,
but also significantly reduced in magnitude compared to the OSPB from
intermixed control trials wherein objects did not undergo a cohesion
violation. Thus the cohesion violation of the splitting object played an
important role in the object-file maintenance but perhaps not an @ll-or-
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none@role An open and important question that remainsisto what extent
such rules guide object-file processing.

To date it hasheen suggested that object-file processingisinfluenced by
therule of cohesion (M itroff et al., 2004) and perhapstherule of solidity,
that objects can® pass through other objects (M itroff et al., 2005). Prior
infant cognition research directly inspired these suggestions and raises the
possibility that other such principlesmight guideobject files D evelopm ental
work has explored whether specific principles constrain how young infants
interact with objectsin theworld around them (eg., Cheries M itroff, Wynn,
& Scholl, 2008; Spelke 1990; Spelke K estenbaum, Simons & Wein, 1995;
Wang, Baillargeon, & Paterson, 2005). For example using looking time
procedures Spelke et al. (1995) found that young infants expect objects to
move along continuous paths* objects cannot move from one location to
another without traversingtheintermediateregion. Such principleshavealso
been linked to the adult object-file literature (eg.,, Carey & Xu, 2001,
Feigenson, Carey, & Hauser, 2002; Richardson & K irkham, 2004; Scholl &
L eslie 1999). A ssuch, exploringadditional developmentally inspired rulesin
adult mid-level vision provides a natural continuation of this research
enterprise

CURRENT STUDY

Inthecurrent paper, weaddresstwo previously unexplored rulesin theadult
object-file literature; Boundedness* that an object must have a single
continuous boundary, and containment * that the properties of the object
must belocated within theboundariesof theobject itself. By exploring these
two potential object-based constraintswe aim to further establish therules
of how information is bound into object-file representations As will be
addressad in the General Discussion, our investigation into boundedness
and containment has also given rise to an intriguing effect* the results
suggest that the context in which an object is encountered influences the
@poodness@of the object for object files; the very same physical entity that
can ingtantiate object-file formation in one experimental context cannot in
another context. We explore the contribution of context by assessing
boundedness and containment in two different experimental procedures
In theintermixed condition, trialscontainingbounded objects(seeFigure2)
arerandomly interleaved with trials containingunbounded objects (likewise
for containment in Experiment 2). In the pure condition, only trials with
unbounded objects are presented (again, likewise for containment in
Experiment 2). If the general context within which a stimulusis presented
affects object-file processing, we should see a difference bhetween the
intermixed and pure conditions This is exactly what we found and it
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Figure2. The(a) stimuli and (b) responsetimesof Experiment 1.

representsa sharp deviation from existinglinesof research that have focu sed
specifically on therole of visual characteristics for object files

EXPERIMENT 1: THE ROLE OF BOUNDEDNESS

Previousinvestigations have found that the principle of cohesion influences
what the adult mid-level visual system will consider the same object over
time and motion (M itroff et al., 2004). Yet, why exactly such cohesion
violations disrupt object filesremainsan open question. On onehand, the
deleterious effects of a cohesion violation could stem from the breaking of
an already established boundary or theinstantiation of a newobject. On the
other hand, the mere presence of an ambiguous boundary at any point
during theobject tracking process could result in such disruptions H ere we
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addressthisopen question by exploring theprincipleof boundedness* that
an entity must have and maintain a single continuous boundary. M ust an
object be @ounded@to be represented asa true object and to he tracked
over time and motion asthe same? Thisis an intriguing topic of enquiry
since both prior infant (eg., Xu, 1997) and adult (eg.,, M arino & Scholl,
2005) research has suggested that boundedness can influence object
perception. However, it remains unclear how this specific consraint
influences object-file calculations and object tracking.

To addresstheroleof boundedness for object files we use an especially
apt visual simulus* objects congructed with illusory contours (eg.,
K anizsa, 1955/1987; see Figure 2). Objects defined by illusory contours
behavemuch likeobjectsdefined by physical contours and evidence suggests
they arecompleted early and automatically in visual processing (eg., D avis
& Driver, 1994; Smith & Over, 1977; von der Heydt, Peterhans &
Baumgartner, 1984). Since illusory-defined objects do not have a single
continuousboundary, they providean ideal simulusfor exploringtheroleof
boundedness in object persistence allowing usto compare the viability of
object-file processing for @bjects®with and without physical boundaries

Methods

Participants Forty membersof the D uke University community parti-
cipated for either payment or coursecredit (20in each of theintermixed and
pure conditions).

Apparatus and gimuli. The experiment was presented on a M acintosh
G4 computer with a 19-inch monitor, programmed with customized
woftware utilizing the VisionShell Graphics Library (Comtois 2006).
Subjects sat approximately 55 cm from themonitor without head restraint.
Theobjectsin the @lusory-defined @trials consisted of four equally spaced
black notched discs (0.86degin diameter) that werealigned inwardscreating
a K anizsa-likeillusory square that subtended 3.44 deg® (see Figure 2). The
objectsin the @hysically defined @rialswereidentical with theaddition of a
thin black line (0.17 deg) connecting the discs creating a physically
connected square Letters were drawn in a black monospaced font
subtending 1.72 deg and were centrally presented within an object. Unique
preview letters were assigned randomly on each trial from the st
[F.H M ,Q,U ,X] and the target letter was either one of the preview letters
or a novel letter from the same set.

Procedures Each trial began when subjects pressed the spacebar with
their left hand. A @review® display would appear with two objects
horizontally aligned, 4.25 deg to the left and right of centre A single
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preview letter appeared in each object for 500 ms The letters were then

removed and the objectstraversed a circular path (50% clockwise) for 1000
mssuch that they stopped 4.25 deg above and below centre A single target

letter wasthen presented within oneof the two objects (50% of thetimein

thetop object) and subjectswereto makea speeded responseasto whether it

was the same as either of the two previously displayed letters (pressing @®
for match and @®for no match). The target display remained until the
response On 50% of thetrialsthe target letter did not match either of the
two preview letters (no-match trials). Of theremaining match trials 50% of
the time the target letter reappeared in the same object in which it was
initially displayed (congruent match trials) and 50% of thetimeit reappeared

in the object which initially contained the other preview letter (incongruent

match trials).

Subjects participated in one of two experimental conditions The
intermixed condition contained 144illusory-defined trialsand 144 physically
defined trials with trials randomly intermixed. A given trial always
contained ether two illusory-defined objects or two physically defined
objectsthroughout. That is there wasnever a mix of object types within a
singletrial. Thepurecondition contained 144 illusory-defined trials Prior to
the experiment, subjects completed 20 practice trials that mirrored their
experimental condition.

Results

Thesubjectswere highly accurate on the match/no-match task for both the
intermixed (M 96.46%, SD 254%) and pure conditions (M  96.44%,
SD  2.26%; see Table 1). Trialswith a responsetime greater than 2000 ms
wereremoved from analyses (0.10% and 0.73%trialsremoved for intermixed
and pure respectively). All further analyses were conducted only on trials
with a response time within 2 SD sof each individual subject@ global mean
(removal of 411% and 4.32% of thetrialsfor intermixed and pure) and with
a correct reponse

The primary measure of interest was the difference in response time
between the congruent match trials (when the target letter reappeared in
the same object in which it was originally previewed in) and incongruent
match trials (when the target letter reappeared in the object it was not
previewed in). This response time difference represents the object-specific
preview benefit (OSPB)* a processing advantage beyond general display-
wide priming for information that had previoudy been associated with a
specific object file (Kahneman e al., 1992). The OSPB serves as an
operational definition of object persigence such that finding a significant
OSPB demonsdtrates that the object was percelved as the same persising
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entity across the trial. As shown in Figure 2, the intermixed condition
revealed a significant OSPB of 19.21 ms for the physically defined trials
t(19) 326, p .004, yet no significant OSPB (5.45 ms) for the illusory-
defined trials t(19) 0.88 p .384. The pure condition, which consisted
wlely of illusory-defined trials did however reveal a significant O SPB of
20.76 ms t(19) 323 p .004; see Yang, 2006, for similar results with
@ure®trials). The OSPB for the illusory-defined trials from the pure
condition wasmarginally significantly different from that of the intermixed
condition, t(18) 178, p .091 The illusory-defined trials produced a
significant OSPB when presented in isolation (pure condition) but not
when presented in the context of physically defined trials (intermixed
condition).

How bounded are unbounded illusory contours?

The differences between the intermixed and pure conditions suggest that
illusory-defined objects do not underlie object-file processing as well as
physically defined objects However, an important question is whether
illusory-defined, modally completed entities should even be considered
@bjects® We address this before discussing the implications of this study
via an additional experiment. H ere we pit illusory-defined objects againgt
entitiescondructed of thesameelementsthat do not giveriseto a subjective
object. Twenty new subjects participated in an experiment identical to the
intermixed condition described abovewherehalf thetrialsweretheillusory-
defined trialspreviously described with pac-men facing each other to create
an illusory square and the other half of the trials had the same pac-men
rotated 180 deg so each was facing away from the centre Subjectsreported
seeingan illusory syuarewhen thepac-men faced inwardshut not when they
faced outwards The inwards facing, illusory-defined, trials revealed an
OSPB of 11.98 ms (congruent and incongruent match mean RTs 595,19
ms and 607.17 ms respectively), t(19) 206, p .053. However, the
outwards facing, nonillusory-defined, trials did not produce a significant
OSPB (1.83 ms; congruent and incongruent match mean RTs 609.44 ms
and 611.27 ms regpectively), t(19) 0.16, p .867. Any concern over the
relative visibility of the preview and target letters between the inwards and
outwards facing trials due to physical differences is alleviated by identical
performancein accuracy (M  96.91% and 96.28%, respectively) and in no-
match trial RT (61254 msand 613.89 ms respectively). The results suggest
that the illusory-defined trials in Experiment 1 do represent object-based
processing* themeregroupingofinducing elementsinto a coherent entity is
not as sufficient asan @bject®@in producing object-specific preview effects
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Discussion

Objects congructed of illusory contours do not always underlie the
formation and/or maintenance of object files Thisisquite surprising given
that illusory contoursare processed early in visual perception and that the
stimuli in thisexperiment adhered to several strong grouping cuesthat have
previously been shown to underlieobject tracking (eg., vanM arle & Scholl,
2003; Yang, 2006). Since the only difference between the illusory- and
physically defined objectswasthelack of a physical boundary, these results
suggest that the developmentally inspired rule of boundedness may in fact
influenceadult computationsofobject persissence Importantly, it isnot the
casethat theillusory-defined objectscan never support object files* they did
produce a significant O SPB when presented in isolation with no physically
defined objects presented in the experiment. Thusboundedness may be an
important rule for forming and/or maintaining object persisence but not
always a necessary rule An intriguing outcome of this study is that the
context in which illusory-defined objects are presented (in isolation vs
intermixed with physically defined objects) can impact whether or not
object-filerepresentationsareingantiated. Wereturn to thisissueof context
in the General Discussion after first exploring the principle of containment
in Experiment 2,

EXPERIMENT 2: THE ROLE OF CONTAINMENT

Experiment 1 provided two findings* object files are senstive to the
principle of boundedness and this sendtivity can be modulated by
contextual information. H erewe look to further exploretheroleof context
by investigating the independently important question of whether or not
object files are sensitive to the principle of containment* that an object®
featuresmust belocated within theboundariesof theobject itself for it to be
tracked over timeand motion asa single persisting entity. Containment has
been explored in the developmental literature (eg., H espos & Baillargeon,
2001; Wang e al., 2005) but has yet to be explored in the adult object
persisgence literature A swell, we also hopeto provide converging evidence
for Experiment 1@ intriguing implication that the object-file system is
sensitive to contextual information.

Methods

Participants Forty members of the D uke U niversity community parti-
cipated for either payment or course credit (20in each of theintermixed and
pure conditions).
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Apparatus stimuli, and procedures The experimental paradigm was
identical to Experiment 1 except for the following. The objects in the
@nside®trials were outlined squares (2.87 deg? 0.17 deg fram e thickness)
and had the preview and target letters drawn at their centre The @utside®
trialswereidentical to theinsidetrials except thelettersweredrawn 2.87 deg
to the left of each object® centre (see Figure 3). Subjectsin the intermixed
condition completed 144 inside trialsrandomly intermixed with 144 outside
trials Subjectsin the pure condition completed 144 outside trials

Results and discussion

Asfor Experiment 1, the subjects were highly accurate on the match/no-
match task for both the intermixed (M 98.61%, SD 2.25%) and pure

a Intermixed Condition Pure Condition

X X X

144 Qutside 144 Inside 144 Outside
trials trials trials
b Congruent  Incongruent  Object-Specbc
Match Match Preview Bendst

Intermixed Condition
Outside Trials

Q D 3.85ms ns
e r[O (7 N 54528 ms  549.13 ms 1(19) = 0.46
L] L) | p=0.651
Inside Trials
@ 23.94ms 4%
|§| (7 I:I 537.15 ms 561.09 ms (19) = 3.38
O L} (| p = 0.003
Pure Condition
Outside Trials
e 12.80ms %
e rO (7 = l.) 54554ms  558.35ms 1(19) = 2.62
D D p=0.017

Figure 3. The (a) stimuli and (b) responsetimesof Experiment 2.
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conditions (M  97.27%, SD 3.02%; see Table 1). Outlying data were
removed using the criteria described in Experiment 1: Trials were removed
with a response time over 2000 ms (0.38% and 0.43% for intermixed and
pure respectively) and for a responsetime over 2 SD s from theindividual
subject@ mean (4.46% and 4.43% removed for intermixed and pure
respectively). Asdepicted in Figure 3, the intermixed condition revealed a
significant O SPB of 23.94 msfor theinsidetrials t(19) 3.38 p .003, yet
no significant OSPB (3.85 ms) for the outside trials t(19) 0.46, p .651
H owever, in thepurecondition, therewasa significant 0 SPB of 12.80 msfor
theoutsidetrials t(19) 262 p .017.

Theintermixed condition of Experiment 2 providesthefirst evidencethat
the principle of containment can affect object-file calculations When the
preview and target letters were simply moved outside the objects the
correspondingobject fileswere attenuated such that they failed to producea
significant OSPB. This offers a surprisingly specific adherence to the
principle of containment since an O SPB was found when all other aspects
of the display were identical except that the letters appeared inside the
objects Thisfinding also highlightsthe fact that object filesarenot driven
slely by a simple association between the preview information and the
objects in the displays; such an association would predict no difference
between theinside and outside trials

However, the object file adherence to containment appears to be
contingent upon the nature of the objects present in the experiment since
the outside trials did produce a significant OSPB in the pure condition.
Beyond the theoretical implications that will be discussed in the General
Discussion, thepurecondition also servesto alleviate concernsthat simple
atheoretical differences between the inside and outside displays may be
driving the intermixed trial results It is not that the outside trials (those
violating containment) can never underlie object files it isthat they do not
successfully do o in the context of more canonical object relationships

GENERAL DISCUSSION

Threenovel findingsarepresented here Firdt, object files episodic mid-level
visual representations that bind identity information to visual objects are
sensitiveto theprincipleof boundedness* objectswithout completeclosure
do not support object filesaswell asobjectswith complete closure Second,
object filesareinfluenced by the principle of containment* objectswithout
all of their identifying information residing within their physical boundaries
do not support object filesaswell asobjectsthat do contain all their parts
Third, theglobal context created by thetypesof objectspresented acrossan
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experiment can modulate the influence of these two principles We discuss
thebroader impact of theseissuesin turn.

Object file rules

The current findings combine with past work to suggest that digtinct
principles can guide the formation and maintenance of object files The
influence of these principles on object-file processing mirrors infant
cognition research; when entities violate certain principles of persiging
objecthood, infantsdo not treat those entities as @eal@objects (eg., Chiang
& Wynn, 2000; Huntley-Fenner, Carey, & Solimando, 2002). For example
young infants have specific expectations about the qualitative and quanti-
tative propertiesof objectshidden behind occluding surfaces: Wynn (1992)
found that when infantsare shown two objectsplaced behind a screen, they
expect thereto betwo itemswhen the screen isremoved. H owever, H untley-
Fenner et al. (2002) found no such expectations with piles of noncohesive
sand.

Each principle tested within the object-file framework to date (cohesion,
boundedness containment, and solidity) has been explored with young
infants and has been found to directly guide how infants reason about
persiging objecthood. A ssuch, it will behighly beneficial for both fieldsto
explore other developmentally inspired principlesin adult mid-level vision
(eg., object support; Needham & Baillargeon, 1993) and to re-explorethese
principles with infants For example based upon the findings of M itroff
et al. (2004), Cheries et al. (2008) returned to the principle of cohesion in
infants and found that even very simple cohesion violations could disrupt
infantsOability to track objectsthrough occlusion.

The contingency of object file rules

Animportant aspect of both of thecurrent experimentsisthat they suggest a
contingency to how object filesobey specific rules* violationsof bounded-
nessand containment adversely affect object files but not in every situation.
Theillusory-defined and outside trials produced significant O SPBs when
presented in isolation but not when intermixed with the physically defined
and insidetrials It remainsan open question whether thiscontingency takes
a graded form or an all-or-none form; object filesmight be formed for the
illusory-defined and outsideobjectsbut formed to a lesser degree or not at
all, for the violation trials in the intermixed conditions Previous findings
suggest adherence to the cohesion rule is graded * when objects split into
two, the resulting objects produced significant but attenuated O SPBs
(M itroff et al.,, 2004). Work outside the object-file literature has also
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demonsrated a graded aspect to object-based effects For example visual
attention can spread through a singleobject moreefficiently when theobject
obeystheboundednessprinciple; object-based attention effectscan befound
for entitieslacking closure (Avrahami, 1999), but the effectsareenhanced for
bounded objects (M arino & Scholl, 2005). The current findings cannot
diginguish the exact nature of this contingency, but they do raise several
important issuesabout contextual influenceson object files

Context affects object files

The context within which an object is presented influences the degree to
which itsobject-filerepresentation adheresto specificrules For example the
rule of boundedness had no clear influence when unbounded objects were
presented in isolation but a strong effect when those same unbounded
objects were seen in the context of bounded objects Few object files are
maintained at any given moment (K ahneman et al., 1992) so perhapswhen
less-than-ideal entitiesare seen in thecontext of canonical objects resources
are withheld so they can be reserved for the more legitimate objects This
would suggest that object files are not restricted to the @ere-and-now@of
any given situation since they can be affected by prior information. Note
also that the contextual effects operated temporally over the experiment *
objectsthat violated theboundednessor containment principles were never
presented in the same visual array as objects that did not violate these
principles

Does context affect perception, attention, or memory? The present
finding that object filesare sensitiveto thenatureof the objects seen before
them mirrors previous object-based attention research (eg, Chen & Cave
2006; Zemel, Behrmann, M ozer, & Bavelier, 2002). Zemd e al. (2002) were
able to reverse what subjects perceived as an object or nonobject in an
ambiguousdisplay by exposing them to specific visual stimuli. That is how
subjectsprocessobjecthood for a singletrial can bedirectly affected by what
they have seen before Previousresearch hasthusrevealed experience effects
on theability to parseand distribute attention through satic displays and
the present work isthe firs to demonstrate similar experience effects for
object-file representations However, it remains an important goal to
egtablish when along the process these contextual effects administer their
influences On theonehand, asmostly discussed here the effects can be at
therepresentational stage wherein noncanonical entitiesarenot represented
aspersisingobjectsin thepresenceof better objects On theother hand, the
influence could also occur at theperceptual stage such that thepresenceof
better objects leads to the parts of the noncanonical objects not being
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perceived ashounded together into a singleobject. Futurework can help to
distinguish between these two theoretical possibilities

L imits of the contextual effects Theeffectsof context do not seem to be
universally administered. We have recently found that object-file tracking
reliesheavily upon spatiotemporal parameters; in theabsence of spatiotem-
poral continuity, surface feature information (eg., an object®@ colour or
shape) doesnot support object-file maintenance (M itroff & A Ivarez, 2007).
Analogous to the experimental conditions of the current paper, both
@ntermixed® and @ure® conditions were tested * feature-defined trials
were either intermixed with spatiotemporally defined trials or presented
alone In contrast to the clear differences between theintermixed and pure
conditionsof Experimentsland 2, surfacefeaturesfailed to underlieobject-
file processing in both conditions (M itroff & Alvarez, 2007). W hereas
spatiotemporal continuity is a necessary condition for object files the
principles studied here appear to operatein a more contingent fashion.

CONCLUSIONS

Thecurrent experimentshegan with theprimary goal of exploring the effects
of violating the boundedness and containment principles on object files
However, not only did these studies demonstrate novel, nuanced effects of
boundedness and containment violations they also revealed an exciting
contextual influenceon object files W hereasobject fileshavebeen examined
and discussed as @ere-and-now@representationsof a given visual environ-
ment, the contextual effects suggest a much broader scope Combined with
prior research therenow exist three casesin which context can affect object
files (with violations of cohesion, boundedness and containment) and one
casein which object filesareimmuneto context (spatiotemporal violations).
These contextual effects speak to the nature of feature binding in visual
working memory, highlighting perhaps a special role for spatiotemporal
factorswheretracking an object reliesrelatively littleon an object@features
Conversdly, the effective binding of episodicinformation (eg., the presenta-
tion of a letter) to a specific object can beinfluenced by the @oodness®of
the object itself. Clearly these results just scratch the surface of this
important issue and in 0 doing they raise several questions For example
what other agpectsof object persisencearecontext-dependent and context-
independent? How malleable are these context effects? Are the context
effects interactive (eg., what would happen when intermixing the illusory-
defined trialsof Experiment 1 with theoutsidetrialsof Experiment 2)? W ith
these and other such questions ill unanswered, we have much to learn
about object files N evertheless the current findings servean important role
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by elucidating the complex nature of object-file processing. To facilitate
object persisgence object fileshoth adhereto specific rulesand incorporate
prior knowledge
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