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Background

Researchers studying attention have long been interested in how humans are able to attend to a particular stimulus at the expense of attending to others. Debates have arisen concerning how this process is accomplished. Some theories hold that distracting information is simply filtered out before extensive processing can occur (Broadbent, 1958), others postulate that attentional processes attenuate the mental representations of the stimuli deemed most important (Treisman, 1960). Still other theories argue that in addition to the attenuating effects of attentional processes, representations of potentially distracting information get additional processing as well, resulting in representations that have unique qualities (May, Kane & Hasher, 1995). For example, the phenomenon known as negative priming – slowed responding to a stimulus that has previously been encountered as irrelevant or as a distractor – has been explained by hypothesizing that representations of distracting stimuli or concepts can be inhibited to a sub-baseline level of activation (Neill, 1977)  Negative priming has been observed in many tasks using varied stimuli such as line drawings, single letters, as well as with words presented both auditorily and visually.

An explanation that accounts for all of the data reported from these experiments has remained elusive. However, evidence has been accumulating that suggests that individual differences in working memory span may play a role in the attentional processes that some theories invoke to explain negative priming. A number of studies have found a relationship between the size of working memory span and distractibility. Conway, Tuholski, Shisler, and Engle (1999), for example, did not observe negative priming in a letter identification task for participants with a low working memory capacity (as indicated by a low score on the operation span). Further, negative priming was not observed for high working memory capacity participants when they were given a memory load to retain. Tipper and Baylis (1987) also found a that individuals who scored low on the Cognitive Failures Questionnaire (indicating many daily cognitive failures) also did not show any negative priming effects.

The current study further explored the relationship between working memory span and negative priming. A lexical decision task was used to measure negative priming, and the operation span task was used as a measure of working memory capacity. It was predicted that individuals scoring high on the operation span task would show larger negative priming effects than individuals scoring low on the operation span task. Longer-term effects of selective processing were tested with a picture-naming task.
Method

Participants first completed the operation span (OSPAN) task. In this task, the participant is presented with blocks that contained multiple trials in which a mathematical operation is presented followed by a one syllable noun (e.g., IS 9 / 3 + 1 = 6? CLOUD). The participant is required to read the statement aloud, indicate its correctness, and remember the word for later recall. Blocks consisted of two to five trials. An individual’s working memory capacity was computed as the number of words the participant could recall in the order that they were presented (i.e., no points were awarded if the participant could not recall the third word out of five or if the words were recalled out of order). Possible scores ranged from 0 to 42.

Following the OSPAN task, participants completed a lexical decision task. In this task, two letter strings were displayed simultaneously. The target (to-be-attended) word or nonword was displayed in red (illustrated in black below) and a distracting (to-be-ignored) word or nonword was displayed in green (illustrated in gray below). The prime display remained on the computer screen until the participant responded. Following a 1000 ms blank screen subsequent to the decision on the prime trial, the participant was required to repeat the process on a probe trial. Words were high-frequency, monosyllable nouns four or five letters in length, and were matched for frequency across conditions. Nonwords were created by scrambling or replacing letters of the stimulus words.
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Following the lexical decision task, participants were asked to name 35 pictures as quickly as possible. Ten of the pictures were of items encountered only in the target position of prime trials during the lexical decision task, 10 were of items only encountered in the distracting position, and the remaining 15 pictures were of common items not encountered at any point during the experiment. A second group of participants provided normative naming times for the pictures we used.
Results & Discussion

· Working memory span is related to negative priming.  Individuals with large capacities can efficiently suppress extraneous information.
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· Ignoring stimuli has long-term effects, as exhibited by longer naming times for pictures of the objects seen as distractors earlier in the experiment. This effect holds up even after controlling for normative naming times.
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· According to Engle, Tuholski, Laughlin, and Conway (1999), individual differences in working memory capacity are related to the ability to inhibit irrelevant information. Because individuals differing in working memory capacity displayed different patterns of negative priming effects, these data fit most easily with selective attention theories that posit a critical role for inhibition, such as the distractor inhibition hypothesis (e.g., Neill, 1977; Tipper, 1985).
