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Pigeons were trained consecutively on two simultaneous
visual discriminations. For half the Ss, the dimension relevant
in the first problem remained relevant in the second
(intradimensional shift); for the remainder, the dimension
irrelevant in the first problem became relevant in the second
(extradimensional shift). As is predicted by two-stage theories
of discrimination learning, the intradimensional shift was
learned more rapidly than the extradimensional shift.

Several recently proposed theories of discrimination
learning have assumed that in order to solve a discrimination
problem, Ss must not only learn which value of the relevant
dimension is associated with reinforcement, but must also
learn to identify, observe, or attend to the relevant dimension
itself (Lovejoy, 1968; Sutherland, 1964; Zeaman & House,
1963). One prediction that follows from such a theory is that
training on one problem with a given dimension relevant may
selectively facilitate the learning of a new discrimination
problem involving the same relevant dimension even though no
direct transfer based on the response requirements of the two
tasks could be expected. Lawrence’s experiments on the
acquired distinctiveness of cues, in which transfer between
successive and simultaneous discriminations was assessed,
provided the earliest support for this prediction (Lawrence,
1949); but the procedure has since been criticized by Siegel
(1967) on the grounds that some direct transfer might have
occurred.

A second appropriate experimental design, used in studies
of human concept learning, involves comparing intradimen-
sional shift (IDS) and extradimensional shift (EDS) learning.
Ss are trained on a discrimination problem with Dimensjon A
relevant and Dimension B irrelevant; in the second stage of the
experiment new values of the two dimensions are chosen, and
Ss learning the IDS problem are again trained with A relevant
and B irrelevant, while Ss learning the EDS problem are
trained with B relevant and A irrelevant. If Ss during Stage 1
learn to attend to A and ignore B, and if these attentional
changes transfer to the new values of A and B used in Stage 2,
then the IDS problem should be learned more rapidly than the
EDS problem.

Although there is ample evidence that human Ss, from
4-year-old children (Trabasso, Deutsch, & Gelman, 1966) to
college students (Isaacs & Duncan, 1962) learn IDS problems
more rapidly than EDS problems, only one study with animals
(rats) has shown such an effect (Shepp & Eimas, 1964). The
present experiment was designed to see whether pigeons would
show any difference in rate of learning the two kinds of
problems.

SUBJECTS

The Ss were 16 White Carneaux pigeons, six months old.

They were maintained at 80% of their ad lib weights.
APPARATUS

The apparatus was a three-key pigeon chamber, with the
center key blacked out except during initial shaping. The
stimuli were projected onto the rear of the two side keys by
means of in-line projectors, and consisted of three colored
lines on a white background. The colors were red, yellow,
green, or blue; and the orientation of the lines was 0, 90, 45,
or 135 deg.
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PROCEDURE

After being shaped to peck at a white center key, Ss were
given 50 noncorrection trials each day for the remainder of the
experiment. At the beginning of each trial, the house light was
turned off and the two side keys were illuminated. A correct
response led to S-sec access to grain; an error led to 8-sec
time-out in darkness. At the end of each trial, the house light
was turned on and a 25-sec intertrial interval followed. All
events were controlled by external programming equipment,
and responses were recorded on counters.

EXPERIMENTAL DESIGN

All Ss learned two simultaneous discriminations. In Stage 1,
the stimuli were red and yellow, O-deg and 90-deg lines. For
eight Ss, color was the relevant dimension (half being trained
with red positive, half with yellow positive), and orientation
irrelevant. For the remaining Ss, orientation was relevant
(O-deg positive for half, 90-deg positive for the other half) and
color was irrelevant. The position of the positive and negative
stimuli, and the values of the irrelevant dimension, were
determined by selected Gellermann orders. All Ss received 250
trials.

In Stage 2, the stimuli were blue and green, 45-deg and
135-deg lines. Half of each of the above groups was trained on
a color problem (blue positive) with orientation irrelevant, and
half was trained on an orientation problem (45-deg positive)
with color irrelevant. All Ss were trained to a criterion of 40
correct responses in a day.

There were, therefore, four main experimental groups
distinguished by the dimensions relevant in Stages 1 and 2:
Color-color, and orientation-orientation (these groups learned
an IDS problem in Stage 2); color-orientation, and
orientation-color (these groups learned an EDS problem in
Stage 2). Within these four groups, equal numbers of Ss had
been trained in opposite directions in Stage 1.

RESULTS

Table 1 shows the average number of errors made during the
250 trials of Stage!. The color discrimination was
substantially easier than the orientation discrimination
(F=42.71, df = 1/12, p < .001), but Ss subsequently learning
EDS and IDS problems were closely matched for Stage-l
scores (F < 1). All Ss achieved a criterion of 40 correct
responses in a day.

Table 1 also shows the number of errors to criterion in
Stage 2. Again, the color discrimination was casier than the
orientation discrimination (F =49.67, df=1/12, p < .001).
The IDS problem was learned faster than the EDS problem
(F=5.67, df=1/12, p< .05); and there was no interaction
between dimensions and type of shift (F < 1). Finally there
was little sign of any direct (response-based) transfer between
the two problems. Of the eight Ss that learmed color in
Stage 1, those trained with red positive selected blue on 64.5%
of trials on the first day of Stage 2, while those trained with
yellow positive selected blue on 54% of trials. Similarly, of the

Table 1
Groups Stage 1 Stage 2
Errors in 250 Trials Errors to Criterion
Color - Color 25.25 13.50
Orientation - Color 77.50 30.50
Orientation - Orientation 74.75 54.00
Color - Orientation 24.50 67.00




Ss trained on orientation in Stage 1, those trained with O deg
positive selected the 45-deg lines on 58.5% of trials, while
those trained with 90 deg positive selected the 45-deg lines on
50% of trials. Neither of these differences approached
significance (in both cases, p > .20).

In conclusion, therefore, pigeons, like rats and humans,
learn IDS problems faster than EDS problems. Although the
effect was a relatively small one, the results suggest that
transfer between problems may occur which cannot be
explained simply in terms of differential response tendencies.
It appears that learning to attend to the relevant dimension is
part of what is involved in learning a discrimination problem.
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reported limited success with unconditioned locomotory
responses to light (Loeb, 1893; Cole, 1922; Northrup & Loeb,
1923; Wolf & Zerrahn-Wolf, 1937; Waterman, 1953; von
Campenhausen, 1966), but these responses appear to vary
uncontrollably with a myriad of variables, including the
emotional state of the animal (Cole, 1923). In order to achieve
some consistent control over the animal, avoidance condi-
tioning was attempted.

Method

A modified shuttlebox was made out of a plastic tray 12 x
14 in. with just enough sea water in it to permit juveniles to
swim. A sufficient dc potential could be applied between two
carbon rods spanning opposite ends of the tray to cause S to
swim in the direction away from .the anode. S was given 10 sec
after onset of one of two light sources at opposite ends of the
tray, in order to approach (or avoid, in some cases) the light.
If, at the end of that time S was not in the correct end of the
tray, a potential was applied across the tank that was of
sufficient voltage and in the direction necessary to drive S into
the correct end of the tray. This was kept on until S actually
had moved to the correct location. Light sources and hence
correct ends of the tray varied randomly, independently of the
location of S so that mere light-contingent activity did not
serve to avoid the shock.

Because this response conflicted with a phototaxis, it was
necessary to move the lights to the sides of the tray at right
angles to the direction of movement required of S, after 200
trials. The training with the direct approach or avoidance of
the light seemed necessary for S to “learn” the complicated
response of determining the correct end of the tray on the
basis of which side of the tray the source was on.

Results

A response was defined as a crossing from one end of the
tray to the other, in either direction. Passive avoidances, or
passive failures to avoid were not counted as responses.
Responses occurred on 20% of the trials. Of these, 60% were
in the correct direction, when 50% was expected by chance
alone. More active Ss did no better than inactive ones.

Although ‘“‘conditioned™ responses thus occurred on only
about 1%2 to 2% of the trials, any level of significance could be
obtained by running enough trials; t-scores greater than 12
were obtained for individuals, and it was possible to generalize,
on the basis of the five Ss used in the last experiment, to the
population of Ss at the 0.05 level.

Two Ss showed, in addition to the instrumental responses,
statistically significant phototaxic behavior during the
conditioned stimulus, one positive in sign, the other negative.
Four of the five Ss showed very strong phototaxic behavior
during shock (up to 90% in the same direction), but again two
were positive and two negative in sign.

DISCUSSION

The significance and utility of any of the behaviors studied
here is at best marginal. They are not, however, out of line
with previous results from other invertebrates (Warren, 1965).
The most promising line of investigation probably is to
instrument general activity in the “shuttle-tray,” for
observation of S during avoidance training gave a distinct
impression that S anticipated the shock although being unable
to respond appropriately to it very often.
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