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Abstract

Recent studies of the effects of exposure to unusual or atypical environments have revealed
a surprising lability in the sensorimotor coordinations of humans and higher mammals.
The surprise is occasioned by the contrast of this lability with the high order of stability
normally shown by the coordinations of these higher animals. Evidence has come from
three principal sources: rearrangement experiments, studies of neonatal development, and
observation of the effects of sensory deprivation. Despite the challenge of the new findings,
little progress has been made toward an understanding of the underlying processes. Our
work has been directed toward the development of a theory of these plastic systems of

coordination.
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wore wedge-prisms which were oriented to displace their visual field laterally
either actively walked about while Viewing the environment, thus receiving re-
afferent stimulation, or viewed the same environment as they were moved pas-
sively in a wheelchair (Held and Bossom, 1961). The measuring procedure
RSOt aukiece o orhist  Himaell o, & St ol lighe

Moasurements taken before and after 1 b of wearing the p demon-
strated that the initial errors of localization Induced by the prism were sub-
stantially reduced during wmmg In contrast, the wi
achieved a significant s obtained
In an exporiment involving hand-eye coordination (Held and Hein, 1958), Com-
pensatory changes of coordination occurred only when prism wearers recefved

m self-produced motions of their hands. When hand mo

merts were passively produced by fixing the subject's relaxed arm to an oscil-

celchatr subjects never

961] have con
adjustment to re;

vestigation was suggarted by the undaitan ard by ressarch graat M-3657 fram
L Faiein ot Mot Hodtt, Usied sms Pois: oo Sarvica.

n

72 Alan Hein and Richard Held

THE DEVELOPMENT OF V

SUALLY GUIDED BEHAVIOR

The relevance of these findings to the development of 5 ordination
in the neonate Is strongly suggested by the work of Ricsen 1558 .mu Riesen and
Aarons (1959). In these experiments 4 newborn chimpanzee Was exposed ta pat
terned light for 50 min per day, and kittens, reared in tocal darkness for eight
weeks, were similarly exposed during several subsequent weeks for 1 be per
day in a normally lighted laboratory. During this daily exposure period the
animals were kept in bolders that prevented gross movements, The visual deficits
found in their behavior—u 0 meke form or motion discriminations—
suggested that patterned visual strimulation alone is not sufficient for the de-

the animsl sppears to be essential, The experin
research permited neither active nor passi
consequently did not provide a stringent tese of our re-afference lypothesis.
The essential factor unavailable to the holder-animals might have been either
the variation In stimulation that occurs with motion, jrrespective of the source
of the mation, or the correlation of stimulus varsation with sclf-produced move-
ment found necessary for adaptarion to rearrangement, We are performing an
experiment to decide barween these two alternatives.

Duplicating Riesen's procedure, kistens raised in the dark are given thelr
first experience in light at § to 12 weeks of age, This experience consists of a
sbort dally period of controlled visus] stimulation in & patterned environment
The remainder of the day is speet In the dark. The kittens are exposed to light
in the apparatus shown in Fig. 1. The apparatus permits motion arourd three

Fig. 1. Apparans fer equsting morion wed coos sl skl an acivly mevig
e = Passbvey moved il (Phevogregh by T. Pebure

axes 10 be transferred from the actively moving to the passively moved kitten
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