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a b s t r a c t

The present commentary addresses the main results obtained in the Butler and Klein
[Butler, B. C., & Klein, R. (2009). Inattentional blindness for ignored words: Comparison
of explicit and implicit memory tasks. Consciousness and Cognition, 18, 811–819.] study
and discusses them in relation to the Perceptual Load Theory of Lavie [Lavie, N. (1995).
Perceptual load as a necessary condition for selective attention. Journal of Experimental
Psychology: Human Perception and Performance, 21, 451–68.]. The authors claim that the
use of implicit indexes of conceptual distractor processing in high-load situations would
be an important addition to the load literature, which would benefit the research field
regardless of their positive or negative findings.

� 2009 Published by Elsevier Inc.
1. Commentary

Butler and Klein (2009) report an interesting study in which they show that words presented as distracters in a high-
attentional load task are processed at least up to the perceptual level. This result contrasts with the previous null findings
that have been reported using the same inattentional blindness task (Rees, Russell, Frith, & Driver, 1999). At the same time,
they provide evidence that the perceptual quality of irrelevant information can be processed in at least some high-load sit-
uations. This result qualifies the Perceptual Load framework proposed by Lavie (Lavie & Tsal, 1994), and merits further
investigations.

The evidence in support of the Perceptual Load theory is overwhelming (see Lavie, 2005). It has been repeatedly shown
that, compared to low-load situations, high perceptual load eliminates the behavioral interference effects exerted by
distracters irrelevant to the task. The bulk of this evidence stems from the use of several variations to the response compe-
tition paradigm (Eriksen & Eriksen, 1974). In addition, studies employing neuroimaging methods have shown that the activ-
ity in brain areas related to distracter processing is reduced when the load of the relevant task is increased (although see Ruz,
Wolmetz, Tudela, & McCandliss, 2005; Ruz, Worden, Tudela, & McCandliss, 2005, for counter-evidence). These and other re-
sults have been taken to indicate that high perceptual load excludes distracters from early perceptual processing (Lavie,
2005), as claimed by classic early-selection theories (Broadbent, 1958).

In comparison with previous studies, the advantage of the design chosen by Butler and Klein is the use of implicit memory
tasks to evaluate distracter processing. This type of behavioral tests has been mostly absent from the studies that have gath-
ered null evidence to support the lack of distracter processing in high-load situations. Yet, as suggested by Butler and Klein’s
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research, although explicit indices of performance are strongly affected by perceptual load, it could be the case that some
implicit approaches are able to unveil traces of distracter processing in these contexts.

The published studies that so far have explored the relation between perceptual load and implicit processing have offered
mixed results. Whereas some authors have reported that task difficulty has strong effects on implicit learning (e.g. Rowland
& Shanks, 2006), others have claimed that implicit indexes such as repetition priming are not affected by task load, in con-
trast to explicit tests (Jenkins, Burton, & Ellis, 2002). In their paper, Butler and Klein show that the presentation of words as
distracters in a high-load inattentional blindness task benefited their subsequent identification. They labelled this test ‘Per-
ceptual Identification task’, as the task of the participants was to try to name out loud briefly presented and then masked
stimuli. They also included another implicit task labelled ‘Category Association task’, which aimed at testing whether the
semantic representation of the distracter words had been accessed. Unfortunately, the latter did not show evidence of
semantic processing, either for the ignored or the attended words.

The results by Butler and Klein show that the perceptual representation of words is accessed even when they are pre-
sented as distracters in a high-load situation. In addition, although their ‘Perceptual Identification’ task relies heavily on per-
ceptual processes, performance may have even been boosted by higher-level representations of the words, such as their
semantics. The absence of comparison stimuli that lack these representations, such as pseudo-words or non-words, prevents
from evaluating this possibility. Importantly, this study opens a host of new questions, which could serve as a springboard to
launch future research in this area. In the first place, the category association task that they used to probe conceptual pro-
cessing may not be sensitive enough, as suggested by some aspects of the data. On average, participants only reported 20% of
the words in this task, which is a quite low percentage compared to the 80% reported in the ‘perceptual’ task.1 Moreover, the
conceptual task did not offer any proof that even the attended words activated their semantic representation. This result is at
odds with the good explicit recognition memory for attended words, and also with the neuroimaging reports showing that at-
tended words in this task activate brain areas related to semantic processing (Rees et al., 1999; Ruz, Wolmetz, et al., 2005; Ruz,
Worden, et al., 2005). Thus, as Butler and Klein themselves acknowledge, other conceptual implicit tasks should be tried to probe
the extent to which distracter words may be able to activate their semantic representations in high-load situations. Potential
candidates could be masked or unmasked semantic priming in lexical decision or similar tasks, or false alarm indices to lures
semantically related to ignored and attended words (see Bentin, Kutas, & Hillyard, 1995).

Some hints that implicit conceptual processing of words might occur under high-load and inattentional blindness condi-
tions can be found in a study published by Fuentes, Carmona, Agis, and Catena (1994), although their procedures deviate
from the ones usually employed in the load literature. In a lexical decision task, both foveal and parafoveally-presented dis-
tracter words produced significant semantic priming effects, although the size of the priming was larger for the former than
for the latter. When the task was performed simultaneously with an auditory shadowing task, priming from the attended
words decreased significantly, but it was still significant. Priming from distracter words, on the other hand, was not affected
by the secondary task. This procedure resembles a high-load situation. Experiment 2 used a masking procedure that resem-
bled an inattentional blindness situation. In this case, the authors observed that when the prime words were masked, seman-
tic priming was reliable for both foveal and parafoveal words but there were no differences between them. In addition, the
size of priming was similar to that obtained from parafoveal words in Experiment 1. Taken together, these results suggest
that conceptual processing occurs when words are presented at fixation but attention is allocated to a difficult competing
task (e.g., shadowing), or when masking prevents their conscious identification.

For several decades, the level of representation at which irrelevant information is filtered out of the cognitive system has
been the battlefield between early (Broadbent, 1958) and late (Deutsch & Deutsch, 1963) selection theories, a debate that the
Perceptual Load framework claims to have solved (Lavie, 1995). The evidence provided by Butler and Klein showing that im-
plicit measures are able to demonstrate perceptual processing of distracters in high-load situations is clearly a step forward.
However, a much stronger test would come from the use of sensitive implicit tasks for evaluating the conceptual processing
of ignored information in these situations. Results obtained with studies using a variety of implicit approaches would benefit
the research field regardless of their positive or negative findings. They could represent an additional test of the perceptual
load theory by using a type of measures that have not been exploited in this literature. The perceptual load theory would be
considerably strengthen if several sensitive implicit measures were unable to find traces of conceptual activation of ignored
stimuli in high-load situations. On the other hand, positive findings of implicit conceptual traces (like those reported in our
previous studies, Fuentes et al., 1994; Ruz, Wolmetz, et al., 2005; Ruz, Worden, et al., 2005) in these or similar contexts could
serve to qualify the theory, and to advance our understanding of how task demands route the resources and brain systems
engaged by target and distracting stimuli.

Acknowledgments

The Spanish Ministry of Education and Innovation supports M.R. with a Ramon y Cajal research fellowship and a grant
SEJ2007-63247. L.J.F. holds a grant from the same source (PSI2008-00464), and in addition receives support from the
1 This low percentage is, however, within the normal range of sensitivity of similar conceptual memory tasks, as reported in previous studies (e.g. Hunt &
Lamb, 2006; Light & Albertson, 1989; Mulligan, 1997).



822 M. Ruz, L.J. Fuentes / Consciousness and Cognition 18 (2009) 820–822
Fundación Séneca (08828/PHCS/08). Both authors are also supported by the Consolider-Ingenio 2010 program (CSD2008-
00048).

References

Bentin, S., Kutas, M., & Hillyard, S. A. (1995). Semantic processing and memory for attended and unattended words in dichotic listening: Behavioral and
electrophysiological evidence. Journal of Experimental Psychology: Human Perception and Performance, 21, 54–67.

Broadbent, D. (1958). Perception and communication. London: Pergamon Press.
Butler, B.C., & Klein, R. (2009). Inattentional blindness for ignored words: Comparison of explicit and implicit memory tasks. Consciousness and Cognition, 18,

811–819.
Deutsch, J. A., & Deutsch, D. (1963). Attention: Some theoretical considerations. Psychological Review, 70, 80–90.
Eriksen, B. A., & Eriksen, C. W. (1974). Effects of noise letters upon the identification of a target letter in a nonsearch task. Perception and Psychophysics, 16,

143–149.
Fuentes, L. J., Carmona, E., Agis, I., & Catena, A. (1994). The role of the anterior attention system in semantic processing of both foveal and parafoveal words.

Journal of Cognitive Neuroscience, 6, 17–25.
Hunt, R. R., & Lamb, C. A. (2006). What does it take to implicitly prime low-frequency category exemplars? Journal of Experimental Psychology: Learning,

Memory, and Cognition, 32, 249–258.
Jenkins, R., Burton, A. M., & Ellis, A. W. (2002). Long-term effects of covert face recognition. Cognition, 86, 43–52.
Lavie, N. (1995). Perceptual load as a necessary condition for selective attention. Journal of Experimental Psychology: Human Perception and Performance, 21,

451–468.
Lavie, N. (2005). Distracted and confused? Selective attention under load. Trends in Cognitive Sciences, 9, 75–82.
Lavie, N., & Tsal, Y. (1994). Perceptual load as a major determinant of the locus of selection in visual attention. Perception and Psychophysics, 56, 183–197.
Light, L. L., & Albertson, S. A. (1989). Direct and indirect tests of memory for category exemplars in young and older adults. Psychology and Aging, 4, 487–492.
Mulligan, N. W. (1997). Attention and implicit memory tests: The effects of varying attentional load on conceptual priming. Memory & Cognition, 25, 11–17.
Rees, G., Russell, C., Frith, C. D., & Driver, J. (1999). Inattentional blindness versus inattentional amnesia for fixated but ignored words. Science, 286,

2504–2507.
Rowland, L. A., & Shanks, D. R. (2006). Attention modulates the learning of multiple contingencies. Psychonomic Bulletin and Review, 13, 643–648.
Ruz, M., Wolmetz, M. E., Tudela, P., & McCandliss, B. D. (2005). Two brain pathways for attended and ignored words. NeuroImage, 27, 852–861.
Ruz, M., Worden, M. S., Tudela, P., & McCandliss, B. D. (2005). Inattentional amnesia to words in a high attentional load task. Journal of Cognitive Neuroscience,

17, 768–776.

http://dx.doi.org/10.1016/j.concog.2009.02.009
http://dx.doi.org/10.1016/j.concog.2009.02.009

	Beyond perception: Testing for implicit conceptual traces in high-load tasks
	Commentary
	Acknowledgments
	References


