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Introduction
General Framing Question:  How do organisms select specific objects for action and successfully ignore other competing objects?
One approach is to study the processing of the objects that are ignored.

· What level of representation does the ignored object achieve?

· What is the subsequent fate of this representation?

Precategorical selection: the initial parallel analysis of a visual scene results in only physical features of objects getting internal representations.  Semantic or meaning features are only represented if the object is selected for further processing.

Postcategorical selection: the initial parallel analysis of a visual scene results in at least categorical levels of internal representations along with physical features.

Second Framing Question:  During and after selection of the target, what happens to the representation of ignored objects?

Passive decay: Low level physical information is stored in a buffer (Broadbent, 1970).  Some of this info may get passed on and get further processed.  Information that isn’t passed on before the time limit on the buffer store is lost.  (Precategorical view).
Van der Heijden (1981) postcategorical view.    Distractors decay when not selected.

Distractor inhibition:  the initial representations of competing distractos are inhibited during target selection.  
One way to study the fate of representations over time: Priming.  When the prime is attended to and is the same as or semantically related to the probe, the response to the probe is facilitated.  
The current research looks at the priming effects of ignored objects.  If ignored object influence subsequent processing of related targets, we may be able to infer the type of internal representation achieved in the processing of an ignored object and what happens to this representation.  
Some evidence for ignored distractors being associated with inhibition:

In the Stroop: if the word ignored on trial N is the same as the ink name response to be output on trial N + 1, then naming latencies are longer.  Suggesting that inhibition of the response to the distracting word on trial N carries over to impair the naming of the ink on trial N + 1.
Similar effect with visually presented digits while ignoring auditory distracters.  When the auditory distractor was re=presented as a visual target, naming latencies were impaired.

Current experiments:

Subjects are presented with a prime display (a pair of superimposed objects), and instructed to identify one (identified by color) and ignore other.
A probe display (a second pair of superimposed objects) is presented, and subjects are instructed to name the selected probe (identified by color).
The major manipulation: whether the ignored prime was the same as (Experiments 1 & 2) or related to (Experiment 3) the subsequent selected probe.
Experiment 1

A. Examined the effect of ignored primes on the naming of identical selected probes.

B. Prime display: 2 superimposed objects. The red one is to be identified (and remembered for later recall). The green one is to be ignored.
C. Probe display: 2 superimposed objects. The red one is to be named. This could be identical to the previous green ignored prime (ignored repetition) or unrelated (control).
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D. Methodological details:

1. 24 prime pairs, 24 probe pairs;

2. Prime display presented to left eye, followed by a mask presented to the right eye, followed by probe display to right eye, followed by mask to left eye;

3. SOA between display and mask was adjusted for each subject (as the minimum viewing times required to identify the selected drawing explicitly in the absence of any other interfering task).

E. Results:

1. Direct reports of distractors – 4 subjects were replaced because were able to report the distractor object in a single catch trial at the end; Targets were recognized later 73% vs. 12% for ignored objects and 8% for control.

2. Indirect – RT to name probe in the ignored repetition condition (797ms) was significantly longer than control (749ms).

3. Nature of priming was dependent on attention to the prime 

a. Reported selected prime - inhibitory priming by the ignored prime of 51msec;

b. Failed to report selected prime - facilitative priming by the ignored prime of 52msec.

F. Discussion: Negative priming only occurred when selection is successful.

Experiment 2

Similar to Experiment 1 except:

A. Main manipulation: Inhibition may occur at a low-level (structural) representation of ignored objects. Therefore – the control ignored prime was constructed by rearranging the structural information of the ignored objects.

B. Methodological details:

1. ISI between prime and probe was reduced from 1000ms to 300ms

2. Recognition test was not used because the ignored prime in the control condition were not meaningful.

C. Results:

1. One subject replaced because was able to report ignored prime on catch trial.

2. RT to name probe in ignored repetition was longer than in control

D. Discussion: Inhibition is not at the level of local features (b/c effect of control of rearranged object was different from that of regular ignored prime).
Experiment 3

A. Ignored primes were now categorically related to (but have few structural features in common with) subsequent selected probes.

B. Effects of both selected and ignored primes was examined:

1. Attended Repetition – selected prime object is identical to selected probe

2. Attended Semantic - selected prime object semantically related to selected probe

3. Neutral Control – selected & ignored primes are unrelated to selected probe

4. Ignored Semantic – ignored prime is semantically related to selected probe

5. Ignored Repetition – ignored prime is identical to selected probe
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C. Results:

1. Attended Repetition < Neutral & Attended Semantic

2. Ignored Repetition & Ignored Semantic > Neutral
3. In this experiment, results were significant in both subject and item analysis.

D. Discussion:

1. Ignored objects may receive analysis to a categorical level, providing support for a postcategorical inhibition.

2. “Spreading inhibition” – in semantic memory network, analogous to that of spreading activation as a possible mechanism explaining the observed effects.
General Discussion
· Subjects can select between briefly presented, spatially superimposed objects using color as a selection cue.
· Prior to selection both objects were potentially available.

· Subjects could not recognize ignored objects in recognition tests, but they could recognize selected objects.

· Subjects could not report ignored object in surprise catch trial.
It is difficult to know whether subjects were never aware of the identity of the ignored prime or were briefly aware, but that target selection included the suppression of the ignored objects from conscious awareness.
Reaction times to name a probe increase if it has the same identity or is categorically related to a previously ignored object.

The initial analysis of these kinds of displays takes place in parallel prior to selection.  If objects are well learned and meaningful, they achieve categorical internal representations more complex than physical features.

During target selection, initial representations produced of ignored and selected objects are both further processed, but in different ways.  Selected objects receive further processing enabling the naming of the object, the recall of the object some seconds later, and recognition of the object some minutes later.  The internal representation of the selected object facilitates the selection of subsequent probes that require identical or similar representations.  Ignored objects also receive further processing—opposed to passive decay.  The internal representations are such that selection of subsequent objects requiring those representations is delayed.  This delay may reflect inhibition associated with ignoring the internal representations of ignored objects during selection.
Hypothesized relationship between selective attention and inhibition:  negative priming by ignored objects appears to depend on successful selection of the target.
General Conclusion

Negative priming—a reflection of inhibition as one of the mechanisms of selective attention.  

Ignored objects may get a categorical level of internal representation in initial parallel analysis of a scene if objects are meaningful and well learned.
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