
P
ercep

tu
allearn

in
g

w
ine

tasters,
tea

tasters,
art

connoisseurs
have

learnt
to

m
ake

very
fine

perceptualdiscrim
inations

the
properties

of
visualneurons

develop
over

tim
e

through
experience.

T
he

“critical
period”

concept
im

plies
that

the
neural

properties
“freeze”

after
an

initialperiod
ofplasticity

the
phenom

ena
ofperceptuallearning

suggestthatsom
e

plasticity
m

ustexist
even

in
the

adultvisualsystem

som
e

phenom
ena

suggestthatthe
plasticity

happens
as

low
as

V
1

1

V
isu

altasks
th

at
sh

o
w

p
ercep

tu
allearn

in
g

�

stereopsis
(O

’Toole
&

K
ersten,

1992),
vernier

acuity
(alignm

ent)
(P

oggio,
Fahle,

&
E

delm
an,

1992),
m

otion
discrim

ination
(B

all
&

S
ekuler,

1987),
texture

discrim
ination

(K
arni

&
S

agi,
1991),

pattern
discrim

ination
(N

azir
&

O
’R

egan,1990).

�

above
cited

studies
allfound

thatthe
learning

w
as

specific
fortrained

location

�

other
studies

find
that

learning
is

specific
for

stim
ulus

spatial
frequency,

orientation,
and

direction
of

m
otion.

E
.g.

P
oggio

et
al

(1992)
found

that
training

on
horiz

vernier
acuity

did
nottransfer

to
verticalversion

oftask

�

this
degree

of
specificity

suggests
that

the
training

affects
the

tuning
properties

of
neurons

at
a

low
level

(V
1;

or
M

T
for

m
oving

stim
uli).

S
uch

neurons
are

highly
specific

2

P
ercep

tu
allearn

in
g

is
d

ifferen
t

unlike
“norm

al”learning,perceptuallearning
can

occurw
ithoutfeedback

(B
all

&
S

ekuler).
Fahle

&
E

delm
an

(1993)found
thatlearning

w
ith

feedback
is

only
slightly

faster
than

w
ithout

perform
ance

im
proves

w
ithout

reinforcem
ent

and
does

not
seem

to
involve

conscious
effort

often
norm

al
learning

decays
rapidly;

perceptual
learning

can
persist

for
w

eeks
w

ith
no

further
practice

(B
all&

S
ekuler,1987)

3

Fast
an

d
slow

p
ro

cesses

�

there
appear

to
be

tw
o

distinctprocesses

�

strong
im

provem
ents

in
perform

ance
have

been
found

in
just

1-2
short

sessions.
T

hen
itplateaus

�

fast
process

show
s

interocular
transfer

(F
iorentini&

B
erardi,

1982;
K

arni&
S

agi,1993)

�

slow
process:

furtherim
provem

entis
possible

ifsessions
spread

across
days

�

w
hy?

B
ecause

sleep
is

necessary
for

consolidation.

�

slow
process

does
notshow

interocular
transfer

(B
all&

S
ekuler,1987)
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N
eu

ralsu
b

strates
o

f
p

ercep
tu

allearn
in

g

despite
earlier

ideas,
it

has
been

found
that

som
e

neuralplasticity
exists

in
adults.

P
ercep

learning
changes

neurons

Z
ohary

et
al

(1994):
trained

m
onkeys

to
discrim

inate
m

otion
direction.

D
irectionaltuning

ofM
T

cells
changed

m
onkeys

trained
to

discrim
inate

slightly
different

sound
frequencies

develop
larger

cortical
representations

for
the

presented
freqs

than
do

control
m

onkeys
(R

ecanzone
et

al,
1993).

R
ecanzone

also
observed

that
the

neuronalfrequency
tuning

w
as

narrow
er

m
onkeys

learning
to

m
ake

a
tactile

discrim
ination

w
ith

one
hand

develop
a

larger
corticalrep

for
thathand

(R
ecanzone

etal1992)
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.
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