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Dependence on REM Sleep of Overnight
Improvement of a Perceptual Skill

Avi Karni,* David Tanne, Barton S. Rubenstein,
Jean J. M. Askenasy,; Dov Sagi

Several paradigms of perceptual learning suggest that practice can trigger long-term, expe-
rience-dependent changes in the adult visual system of humans. As shown here, performance
of a basic visual discrimination task improved after a normal night's sleep. Selective disruption
of rapid eye movement (REM) sleep resulted in no performance gain during a comparable sleep
interval, although non-REM slow-wave sleep disruption did not affect improvement. On the
other hand, deprivation of REM sleep had no detrimental effects on the performance of a similar,
but previously learned, task. These results indicate that a process of human memory consol-
idation, active during sleep, is strongly dependent on REM sleep.

Perceptual learning—the improvement of
perceptual skills through practice—is a type
of human learning that may serve as a
paradigm for the acquisition and retention
of procedural knowledge, “habits,” or “how
to” memories (1). Recent results suggest
that when observers practice a simple tex-
ture discrimination task the large and con-
sistent improvements that occur over the
course of several consecutive daily sessions
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are subserved by discrete changes depen-
dent on retinal input and within an early
stage in the stream of visual processing (2).
Psychophysical data implicate neuronal
mechanisms of figure-ground segmentation
at a stage in the processing pathway as early
as the primary visual cortex in mediating
(by becoming more efficient and faster) the
learning of this basic visual skill (2, 3).
These results, as well as results from several
other perceptual learning paradigms (4),
suggest that different levels of visual pro-
cessing may, under specific retinal input
and task-defined conditions, undergo long-
term, experience-dependent changes (func-
tional plasticity) (5).

Recently, we and others have found that
an improvement in perceptual performance
occurs neither during nor immediately after
practice but rather 8 to 10 hours after a
training session has ended, suggesting a slow,
latent process of learning (6). As the im-
proved visual skills were not forgotten even
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