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Since it was shown that objects as well as locations can be selected by visual attention, the 
notion of object file has become a popular account for many phenomena. An object file is a 
temporal episodic representation of an attended object. It is addressed by spatiotemporal 
characteristics, maintained in working memory and is separate from long-term memory. Each 
object file stores a conjunction of an object's features, enables a set of features to be consciously 
experienced as a single whole, integrates information about new states of an object through 
change and motion, and maintains this integrity during periods in which the object has 
disappeared (Treisman, 2006).  

As the key function of an object file is to update information about rapid changes to objects, 
we assumed it to be involved in temporal order perception. One of the most intriguing facts in 
temporal order perception is labeled as temporal displacement (TD): if two events occur within a 
temporal interval of less than 500 ms, perception of temporal order may diverge from the real 
order of events. Successive events may appear in reverse temporal order, simultaneous events 
might be perceived as successive and vice versa (Wundt, 1904). Temporal order inversions 
emerge in the temporal order judgment (TOJ) task, where subjects report on the order of events. 
The second type of displacements includes intrusion errors. When a target object embedded into 
an RSVP stream is defined by some key feature and subjects report on its another feature, an 
illusory conjunction often occurs between the key feature and the to-be-reported feature of the 
preceding or following object. 

According to a model of intrusion errors proposed by Botella et al. (2001), illusory 
conjunctions result from the difference in speed of parallel feature processing, and an additional 
mechanism influencing feature integration is the probability of successful attentional focusing. 
The greater this probability, the fewer illusory conjunctions are produced. Botella et al. suggest 
that the process underlying focusing may be described, among other alternatives, as an object file 
formation. 

Thus, TD may emerge if several object files have to be created at the same location in a very 
short interval. If all changes happen to the same object, we may expect the temporal order 
perception for these changes to be more accurate than for multiple objects presented 
successively. We tested this assumption in an experiment where two tasks (TOJ and target 
feature identification) were performed under single object or multiple object conditions. 

Method. 12 paid participants (8 women, normal color vision) performed a total of 1440 
trials. 

RSVP sequences of high frequency 5-letter Russian nouns were presented at rate of 83 ms 
per item without ISI. Under multiple object condition, the sequence included 13 different words, 
while under single object condition the same word was used in all 13 positions. Each word had 
two features — case and color. In each sequence, the only target item, randomly assigned to 
positions 6-8, appeared in uppercase, while all other items were presented in lowercase. The 
target, two preceding and two following words formed a critical set colored in five different 
colors. All other items alternated between two colors not used in a critical set. The critical set 
always contained a yellow word that was equally often shown at each of the five positions. Thus, 
the procedure allowed us measure TD between the feature yellow and the feature uppercase in a 
range from -2 to +2 positions, given that intrusion errors rarely exceed this range (Botella et al, 
1992).  
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Participants performed four tasks, each in a separate block of 30 trials. At the end of each 
trial, they reported on either: (1) the color of the word in uppercase (identification task, multiple 
object condition); (2) the color of the word when it changed to uppercase (identification, single 
object); (3) which came first — a yellow word or a word in uppercase? (TOJ, multiple object); 
(4) what came first —  the yellow color or the uppercase? (TOJ, single object). With the TOJ 
task, three answer categories were available, including 'simultaneous'. 

Results. For the TOJ task, the effect of the object number manipulation was assessed. The 
psychometric functions were of the same shape for both conditions, but the 'yellow first' curve 
was significantly elevated for the single object condition, demonstrating a bias towards the color 
(see the Figure). 

 
Comparison of intrusion patterns for single object and multiple object condition revealed no 

significant differences in either error distribution or magnitudes for any position. The intrusion 
pattern, calculated from answers 'simultaneously' on two TOJ tasks, also did not differ from 
those obtained in the identification task. All four patterns were posttarget, correct responses 
varied from 65% to 71%, +1 intrusions — from 20% to 26%, and other intrusions — from 1% to 
5%. 

Discussion. The results demonstrate that our initial hypothesis was wrong. TD may arise 
even when the only one object file is created, and all events occur to the same object. Does it 
mean that object files are not involved in temporal order perception at all or that they just don't 
store information about the order of changes? The latter assumption doesn't seem to converge 
with the belief that apparent motion perception is also a function of an object file. We usually 
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have no doubt about the direction of apparent motion of a single object, despite its succeeding 
locations are separated by 100 ms or less (Kahneman, Treisman & Gibbs, 1992). 

The TOJ performance seems to be counterintuitive: restriction of the scene dynamics to 
changes of one object's features makes subjects even more sensitive to a certain bias. We have 
nothing to compare our results with, since to our knowledge, there have been no other attempts 
to measure TOJs under similar conditions. 

Conclusions. Apparently, object files are not involved in temporal order perception; at least 
they don’t play any role in creating TD. This is the case for both feature intrusion errors (illusory 
conjunctions in the time domain) and temporal inversions of events which occur in TOJ.  
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