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S H I F T S  O F  ' A T T E N T I O N '  I N  C H I C K S  D U R I N G  F E E D I N G  

BY MARIAN DAWKINS 
Department of Zoology, University of Oxford 

Abstract. Feeding in 'runs' of cryptic and conspicuous grains suggested the possibility that chicks 
may switch attention during the course of a few minutes. Choice tests designed to reveal the cues the 
chicks were utilizing were presented once while the chicks were feeding on conspicuous grains and 
again while they were feeding on cryptic grains. The chicks appear to 'shift attention' depending on 
what they are eating at the time. 

Certain studies on 'selective attention' suggest 
that animals may selectively perceive different 
aspects of their environment at different times 
(Egeth 1966; Dawkins 1969) or that they may 
show fluctuations in their likelihood of perceiv- 
ing target stimuli (Treisman & Geffen 1967; 
Broadbent & Gregory 1963). The following 
experiments show that chicks may also be 
described as 'shifting attention' during feeding, 
since they show evidence of rapid and reversible 
changes in their responsiveness to grains of rice 
dyed the same colour as the background in the 
course of a few minutes. This paper extends 
and substantiates previously reported results on 
perceptual changes in chicks (Dawkins 1971) 
and illustrates an easy method for investigating 
the nature of such changes with minimal dis- 
turbance to the animal. 

Experiment 1 
One possible method of demonstrating that an 
animal is switching attention was developed by 
R. Dawkins (personal communication) who gave 
chicks a choice between two coloured spots and 
then analysed the sequence of their pecks 
throughout hour long experiments. The chicks 
seemed to spend part of their time pecking at 
the spot of their preferred colour (whatever 
position it was in) and part of the time appar- 
ently ignoring colour and pecking continuously 
at either the left spot or the right spot (whatever 
colour it was), possibly switching attention be- 
tween 'colour' and 'position'. For the present 
experiment, i t  was thought that it might be 
possible to demonstrate a similar effect by offer- 
ing the chicks mixtures o f  two sorts of food. If 
the chicks were switching attention, this might 
result i n  the two foods being taken in non- 
random order, perhaps with runs at one food 
followed by runs at the other. This could be 
tested against the null hypothesis that the chicks' 
behaviour remained constant throughout the 
experiment and that they would take the two 

sorts of grain in random order, although not 
necessarily in equal numbers. 

Methods 
The two foods used were grains of rice 

coloured either green or orange with food 
colouring. For each of five pairs of  chicks, 1000 
green grains and 1000 orange grains were thor- 
oughly mixed together and spread as evenly as 
possible over the floor of a wooden cage 60 cm 2 
(see Dawkins 1971, for a fuller account). 
One pair of chicks at a time was released into 
this test cage from a starting box and allowed to 
feed for 10 min. The order in which one of the 
chicks (previously designated) took the two sorts 
of grain was recorded on magnetic tape via a 
Data Acquisition system kindly loaned by G. W. 
Barlow. 

The background on which the 2000 grains 
were spread consisted of small stones glued onto 
hardboard and then painted with thick 
orange paint so that to the human eye it closely 
matched the colour of the orange grains. Previous 
experiments (Dawkins 1971) had shown that 
chicks found difficulty in detecting orange grains 
on this background at first (so they could be called 
'cryptic'), but no difficulty in finding green grains 
from the same orange background. In this 
experiment, therefore, the chicks were faced 
with "conspicuous' green grains and 'cryptic' 
orange grains (Fig. 1). 

All the chicks had previously eaten both 
green and orange rice on both green and orange 
stone backgrounds. They were about 5 weeks 
old at the time of the test. 

Results 
Only the first 100 grains eaten were con- 

sidered, in an attempt to avoid artifacts due to 
depletion. 

All the chicks took their first 100 grains in 
runs: long sequences of eating one eolour grain 
followed by long sequences of eating another 
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Fig. 1. Green and orange rice grains on a background of 
orange stones. 

colour. The results for one chick are repro- 
duced in full to illustrate this point (Fig. 2), 
but all five departed from a random order of  
feeding at significance levels ranging from 
P=0.0014 (two chicks) to P<0.0003 (two 
chicks) using a One Sample Runs Test (Siegel 
1956). It was noticeable that the chicks did not 
merely take one colour and then another but 
actually switched back again to the first colour, 
often several times (Fig. 2). 
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Fig. 2. The first 100 grains taken by one chick in experi- 
ment 1. The probability of obtaining this result by chance 
is less than 0.00003, One sample runs test, one-tailed. 

This experiment suggested that chicks might 
be switching attention during feeding. For  
example, a chick eating cryptic grains might be 
utilizing a different set of  cues (Sutherland 
1959) from a chick eating conspicuous grains. 
This possibility was investigated by giving the 
chicks a choice between two objects, the choice 
being designed to throw light on the cues the 
chicks were using at the time. A chick was 
given this choice once when it had just been 
feeding on cryptic grains and then given exactly 
the same choice when it had been feeding on 
conspicuous grains. I f  feeding on cryptic and 
conspicuous grains involved attention to differ- 
ent cues, then the results of the choice test might 
be expected to be different depending on what 
the chicks had just been eating. Furthermore, 
since the two test objects were placed very close 
together, a bird pecking at one object would be 
looking at a point very close to the other. Hence 
any alterations in the result of the choice test 
would seem to be due to a change in the use the 
chick made of  the information reaching its eyes 
rather than to a more overt change in behaviour. 

General Method for Experiments 2 to 7 
Batches of twenty-four male White Leghorn 
chicks were obtained as day-olds from com- 
mercial hatcheries. Where chicks were used 
for more than one experiment, this will be in- 
dicated. Before being tested, chicks were 
accustomed to the test cage and fed cryptic 
and conspicuous rice there for 10 min every day 
for a week (the colour of  the rice will be in- 
dicated). The choice situation always consisted 
of two sorts of  objects presented on small 
squares of cardboard 7.5 cm 2, which were 
placed in the centre of  the test cage. Since the 
chicks were free to approach the test card from 
any angle, an attempt was made to lessen error 
due to the relative position of  the two test 
objects by always presenting two of each sort 
in the arrangement shown in Fig. 3. Except 
where indicated, all test objects were glued onto 
the cards. 

For  each test, about 250 grains of rice (eolour 
will be indicated) were spread over one of the 
backgrounds and the chicks released into the 
test cage in pairs. After both chicks had eaten 
at least ten of these grains, the test card was 
quietly laid on the centre of the cage. It  was 
thus surrounded with 'sample' grains on which 
the chicks were feeding. 

When one of the chicks (thereby designated 
the experimental chick) had pecked at one of the 
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Fig. 3. Diagram of the method used for the choice tests 
(experiments 2 to 7). In a choice between two objects, 
A and B, the test card bearing them would be placed, 
for example, on the green background and surrounded 
with conspicuous orange grains (left). The chicks would 
thus approach the test card whilst feeding on con- 
spicuous orange 'sample' grains. The same card would 
then be placed on the orange background and sur- 
rounded with cryptic grains (right). This time the chicks 
would approach the test card having just sampled 
cryptic grains. 

objects on the test card, the choice was recorded 
and both birds were replaced in the starting box. 
The process was then repeated with a different 
sort of sample grain. It was therefore possible 
to compare the choice made by the experi- 
mental chick after two different samples in the 
same choice test. 

There was no control over the exact time at 
which the chick approached the card and made 
its choice, or precisely how many sample grains 
it had eaten before making the choice. However, 
since the choice was made during the course of 
undisturbed feeding, this method gives an idea of 
what the chick was seeing while it was actually 
feeding. 

All experiments were designed so that error 
due to the order in which the two samples were 
given could be eliminated. Half the chicks 
received the choice test after a cryptic sample 
and then after a sample of  conspicuous grains, 
and the other half had the conspicuous sample 
first, followed by the cryptic. A test was ter- 
minated if no choice was made within 5 rain. 

Experiment 2 
Chicks eating cryptic grains were tentatively 
referred to as using 'non-colour cues' because 
they were finding grains which had no very 
obvious colour difference from the background. 
Chicks eating conspicuous grains were tenta- 
tively referred to as using 'colour cues'. This 
terminology is for convenience only and does 
not imply that the chicks were necessarily 
using the wavelength difference between grain 
and background, as opposed to 'brightness' or 
some other difference. 

I f  it were true that chicks feeding on con- 
spicuous grains were more responsive to colour 
cues, they should be more likely to respond to 
other grains also distinguishable by colour 
cues than to grains distinguishable by non- 
colour cues. This might be true even if the grains 
had the reverse colour contrast to what the 
chick was normally accustomed to. For example, 
chicks which had been feeding on conspicuous 
orange grains should be more likely to peck at a 
conspicuous green grain than at a cryptic 
orange grain (Fig, 4). 

Fig. 4. Choice between cryptic orange grains (top left and bottom right of 
test square) and two conspicuous green grains, amidst conspicuous orange 
'sample' grains (right) and amidst cryptic orange sample grains (left). 
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Chicks which had been feeding on cryptic 
orange grains, on the other hand were expected 
to be more responsive to non-colour cues and 
to peek at the cryptic grain. 

This was felt to be a strong prediction since 
it was postulated that what the chicks learnt 
about when feeding on conspicuous orange 
grains was not so much to peck at orange grains, 
but to attend to colour cues and that they should 
peck at a conspicuous green grain even though 
they had never seen or eaten green rice before. 
Methods  

Prior to this experiment, the chicks had eaten 
both cryptic and conspicuous orange rice. They 
were given the choice test illustrated in Fig. 4, 
once after a sample of cryptic orange rice and 
once after a Sample of conspicuous orange rice. 
Resul ts  

The prediction was fulfilled. As can be seen 
from Table I, chicks which had been feeding on 
conspicuous orange rice delivered their first 
pecks almost entirely to a conspicuous green 
grain, even though they had never seen green 
rice before, while when the same chicks had been 
feeding on cryptic orange rice, they tended to 
peck at a cryptic orange grain. 

Table I. The Effect of Having Just Eaten Cryptic or 
Conspieneas Sample Grains on the Chicks' Behavioor in a 
Choice Between a Cryptic Orange Grain and a Conspicuous 

(Green) Grain 

After sa mpling ~ 
conspicuous 

orange grams 
After sampling 0[ 

cryptic ~= 
orange grains 0] 

No. o f chicks 
pecking 

conspicuous 
green grain 

No, of chicks 
pecking 
cryptic t 

orange groin 
# 0 

The effect of the different samples is significant (P<0.005, 
Fisher Exact Probability Test, one-tailed). 

Exper iment  3 

The previous experiment showed that chicks 
sampling conspicuous orange grains would peck 
at grains with the reverse colour contrast with 
their background. It was felt that it was import- 
ant to establish whether these chicks pecked only 
at grains with the same orange-green contrast 
(common to both conspicuous green and 
conspicuous orange grains) or whether a grain 
with a different colour contrast altogether, say 
yellow on an orange background, would also 
be pecked, further confirming the use of the cue 

of colour. It  was expected that chicks which had 
been sampling conspicuous orange grains would 
peck at a conspicuous yellow grain rather than 
at a cryptic orange grain and that chicks which 
had been sampling cryptic orange grains would 
tend to peck more at a cryptic orange grain. 
This experiment was similar to the previous 
one except that the unfamiliar conspicuous 
grain was yellow. 

Methods  

The same chicks which had been used for 
experiment 2 were given a choice between a 
cryptic orange grain and a conspicuous yellow 
grain (yellow on an orange background) after 
sampling cryptic orange grains and again after 
sampling conspicuous orange grains (orange 
on a green background). 

Resul t s  

Once again, the expectation is fulfilled (Table 
II). Most of  the chicks which had been feeding 
on conspicuous orange grains pecked at a 
conspicuous yellow grain, while when they had 
been feeding on cryptic orange grains, they 
tended to peck at the cryptic orange test grain. 

Table IL The Results of a Choice Between a Cryptic 
Orange Grain and a Yellow Grain on an Orange Back- 

ground 

After sampling 
conspicuous 

orange grains 

Af'~er sampling j ~  
cryptic 

orange grains :~  

No. of chicks No, of chicks 
pecking pecking 

conspi c u ous cryptic 
yel low grain orange grain 

# 0 

IO I 

3 9 

The effect of sample on choice is significant (P=0.005, 
Fisher exact probability, one-tailed). 

Exper iment  4 

This experiment was done in the expectation 
that a similar effect to that obtained in the two 
previous experiments could be obtained when 
the chicks had been sampling cryptic or con- 
spicuous green grains as well as when they had 
been sampling orange grains. This experiment 
is therefore a repeat of  experiment 2 with the 
extra control of having chicks feeding on con- 
spicuous or cryptic green sample grains. It was 
predicted that after sampling conspicuous 
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green grains, chicks should peck at a conspicuous 
orange grain rather than at a cryptic green one, 
and that after sampling cryptic green grains 
they should be more likely to peck at the cryptic 
green grain. 

Methods 

Twenty-four chicks which had had no ex- 
perience of  eating any rice at all were divided 
into two groups. One group, 'orange grain' 
chicks, were fed cryptic and conspicuous orange 
grains in the usual way. They were then given 
exactly the same test as the chicks in experiment 
2, i.e. a choice between a cryptic orange grain 
and a conspicuous green grain after samples 
of  either cryptic orange or conspicuous orange 
grains (Fig. 4). 

The second group, 'green grain' chicks were 
fed cryptic and conspicuous green rice and then 
given the test shown in Fig. 5, a choice between 
a conspicuous orange grain and a cryptic green 
grain, after feeding on cryptic and conspicuous 
sample green rice. Each test for both groups 
was thus between a cryptic grain of  a familiar 
colour and a conspicuous grain of  an unfamiliar 
colour. 

,4_<:<;5 
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grain. Since half the chicks sampled green grains 
and half orange grains, this result suggests that 
the effect of  sample on choice is not confined to 
one colour of cryptic or conspicuous grain. 
Rather, it tends to confirm the conclusion from 
the two previous experiments that feeding on 
conspicuous grains makes chicks more likely 
to attend to colour cues than to non-colour cues, 
and that feeding on cryptic grains makes them 
more likely to attend to non-colour cues. 

Table HI. The Effect of Cryptic and Conspicuous Samples 
on Choice Between a Cryptic Grain of a Familiar Colour 

and a Conspicuous Grain of Unfamiliar Colour 

No. of chicks No. of chicks 
pecking pecking 

unfamiliar familiar 
conspicuous cryptic 

grain grain 

After sampling 
conspicuous grains 11 1 

After sampling 
cryptic grains 3 7 

The effect is significant: P=0.0047, Fisher Exact 
Probability Test, one-tailed. 

Experiment  5 
This hypothesis was next tested by offering the 
chicks a choice between a cryptic orange grain 
and a conspicuous orange stone (Fig. 6). Since 

Fig. 5. Choice between two cryptic green grains (top left 
and bottom right) and two conspicuous orange grains. 

Results 

Once again, there was a significant change 
in what the chicks pecked as a result of  whether 
they had been sampling cryptic or conspicuous 
grains (Table III). After sampling conspicuous 
grains, the chicks tended to peck at a conspicu- 
ous grain, even though of  a completely unfam- 
iliar colour; after sampling cryptic grains, they 
showed a greater tendency to peck at a cryptic 

Fig. 6. Choice between two cryptic orange grains (bottom 
left and top righ0 and two conspicuous orange stones. 

the conspicuous orange stone was distinguish- 
able from the green background by many of  
the same eolour cues as conspicuous orange 
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grains, it was predicted that chicks which had 
been feeding on conspicuous orange grains 
would tend to peck at the orange stone rather 
than at a cryptic orange grain, but that chicks 
which had been sampling cryptic orange grains 
would be attending to non-colour cues and would 
be more likely to peck at the cryptic orange grain. 

Methods 
The same chicks as those used for experiment 

3 were given a choice between a cryptic orange 
grain and a conspicuous orange stone as shown 
in Fig. 6. They were given this test both after 
feeding on conspicuous orange grains and also 
after feeding on cryptic orange grains. 

Results 
There was a significant effect of sample on 

what the chicks chose (Table IV). Chicks which 

had been feeding on conspicuous orange grains 
were more likely to peck at a conspicuous 
orange stone than at a cryptic orange grain, 
while chicks which had been sampling cryptic 
orange grains showed a different pattern of 
choice. Half  still pecked at the conspicuous 
stone, but the other half pecked at the cryptic 
grain. 

These four experiments show that what chicks 
choose in a choice test can be strongly influenced 
by whether they have just been eating cryptic 
or conspicuous grains. The experiments are, 
however, open to a number of different inter- 
pretations. For example, it is not clear whether 
chicks feeding on conspicuous grains are more 
responsive to what have been called colour cues 
than chicks feeding on cryptic grains, less 
responsive to non-colour cues or both. The next 
two experiments attempt to elucidate this. 

All the following choice tests involve choices 
between the same two grains presented on two 
different backgrounds. The choice is therefore 
between the backgrounds, and the results of the 
choice tests show against which background 
the chicks pecked the grain after the two sorts 
of sample. 

Fig. 7. Choice between two cryptic orange grains (bottom 
left and top righ0 and two conspicuous orange grams. 

Table IV. The Effect of Different Samples on Choice 
Between a Cryptic Orange Grain and a Conspicuous 

Orange Stone 

I 

After sampling 
conspicuous 

bronge grains 
Affer sampling ;(2 

crypf~c 
~rang e grains 

No.ofchicks 
pecking 

conspicuous 
orange stone 

No. o f chicks 
pecking 
cryptic 

prange gra|n 
O 

II 

6 

The effect is significant (P -~ 0-035, Fisher exact probabil- 
ity test, one-tailed). 

Experiment 6 

Chicks were given a choice between a cryptic 
orange grain and a conspicuous orange grain 
(Fig. 7). This was different from earlier experi- 
ments in that the choice was between two 
identical grains on different backgrounds rather 
than two different objects. By the same reason- 
ing as in earlier experiments, it was expected that 
after sampling conspicuous orange grains, the 
chicks would be attending to colour cues and 
would therefore peck at the conspicuous rather 
than at the cryptic test grain. After sampling 
cryptic grains, however, they should attend 
more to non-colour cues and be somewhat more 
likely to peck at the cryptic grain. 

Methods 

The same chicks which had been used for 
experiment 3 were given the choice test in Fig. 7 
after sampling cryptic orange grains and after 
sampling conspicuous orange grains. 

Results 
This time the prediction was not fulfilled 

(Table V). The chicks always pecked at the 
conspicuous grain whatever they had been 
sampling beforehand. 
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Table V. Results of a Choice Between a Cryptic Orange 
Grain and a Conspicuous Orange Grain 

No.of chicks No.of chicks 
pecking pecking 

conspicuous cryptic 
orange grain !orange grain 

0 
After sampling ~ 
conspicuous 12 0 

orange groins 
After sampling 0 

cryptic ~ 12 0 
orange grains 01 

The conspicuous grain was pecked whether the chicks 
had been sampling cryptic or conspicuous grains. 

A possible reason why the chicks pecked at 
the conspicuous grain whatever they had been 
sampling was that the conspicuous grain possess- 
ed a lot of non-colour cues (such as 'shape', 
etc.) to distinguish it from the background as 
well as the colour cue. Chicks which had been 
sampling cryptic grains could therefore attend 
to non-colour cues but peck at the conspicuous 
grain by virtue of its non-colour cues. The 
following experiment attempted to test this. 

Experiment 7 
Chicks were given a choice between a cryptic 
orange grain and an orange grain on a back- 
ground of green grains glued down (Fig. 8). 
The orange grain was inserted between the green 
grain~ so that there were no depth cues. It was 
hoped that this grain would possess very few 
non-colour cues. The choice was therefore be- 
tween a grain distinguishable by non-colour 

r 

Fig. 8. Choice between cryptic orange grains (top left 
and bottom right) and orange grains on a background 
of green grains. 

cues and one distinguishable by colour cues. 
If  a switch of attention between colour and 
non-colour cues were really occurring, the chicks 
should peck at the grain distinguishable by 
colour cues when they had been feeding on con- 
spicuous grains and at the grain distinguishable 
by non-colour cues after sampling cryptic 
grains, 
Methods 

Twelve chicks were given the choice shown in 
Fig. 8 after they had been sampling conspicu- 
ous orange grains and again after they had been 
sampling cryptic orange grains. 
Results 

There was no effect of sample on choice 
(Table VI). Virtually all the chicks pecked at 
the grain possessing colour cues, whatever they 
had been sampling. 

Discussion 
It is clear that grains of a familiar colour which 
contrast strongly in colour with the background 
are pecked by chicks whether they have just 
been eating cryptic or conspicuous grams. 
Mackintosh (1965) also found that eolour was 
'perpetually dominant' for chicks. However, 
the likelihood that a chick will peck at a cryptic 

Table VI. Results of a Choice Between a Cryptic Orange 
Grain and an Orange Grain as a Background of Glued 

Down Green Grains 

No. of chicks 
pecking at  No. of chicks 

orange grain peck[n~ at 
on background cryphc 
of green graTns orange grain 

#o3" o 
After sampling 
conspicuous 12 0 

orange grams 
After sampling 

cryptic ~ 11 I 
orange groins 0 

There was no effect of sample on choice. 

grain can be strongly influenced by what it 
had just been eating (experiments 2 to 5). It is 
interesting that whether or not the effect of 
sample was apparent depended on the precise 
test given, since no effect of sample was re- 
vealed in experiments 6 and 7 (of. Honig 1970). 

It is possible that the effect of eating cryptic 
grains is to intensify the preference for familiar 
colour grains when offered a choice. However, 
the results are also compatible with the idea that 
chicks become better able to see cryptic grains 
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when t h e y  have just been eating other cryptic 
grains than after eating conspicuous ones. 
They may  temporari ly 'shift at tent ion '  onto 
cues that  enable them to detect such grains. 
When  eating conspicuous grains their attention 
seems to be shifted off such cues and they over- 
look cryptic grains. 
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