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Abstract
In two experiments, rats observed expert foragers in a laboratory foraging task. In both experiments, 12 towers with a food 
cup on top of each tower were placed in a circle. Six towers, marked with black and white stripes, had cups baited with 
cheese, and were located in randomly selected positions on successive trials. The other six towers were white with food cups 
that were sham baited with inaccessible food. In both experiments, during Phase 1, demonstrator rats eventually learned to 
find the baited towers, making approximately 90% correct choices in their first six choices. In Phase 2, observer rats each 
had an opportunity to observe, from a cage located inside the circle of towers, a now-expert demonstrator forage. Half of the 
observers were able to observe a cage mate, whereas the other half of the observers were able to observe a non-cage mate. 
After a delay of about 2 min (Experiment 1) or about 24 h (Experiment 2), the observers were allowed to forage among the 
rebaited towers. In both experiments, the observers performed better during their 20 Phase 2 trials than the demonstrators had 
performed during their first 20 Phase 1 trials. But, in both experiments, there was no clearly significant difference between the 
performance of observers able to watch cage mates as opposed to non-cage mates. Because the observational effect seen in 
both experiments survived a 24-h delay between observation and performance, it was deemed to have been based on learning.
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Introduction

For more than a century, there has been interest in what 
Galef and Laland (2005) termed social learning. The focus 
of the present research was observational learning in ani-
mals, which is one type of social learning. Zentall (1988) 
proposed that imitation occurs when a naive observer is 
able to perform a novel behavior after witnessing a dem-
onstrator perform that behavior. Very early writers seemed 
to take it for granted that animals can imitate the behavior 
of other animals, but the accounts tended to be anecdotal 
(e.g., Romanes, 1884). Later, better controlled observational 
research showed numerous examples of imitative behavior 
by orangutans studied in a wildlife preserve (Russon & 
Galdikas, 1995). Experimental research, which was even 
better controlled, has provided mixed results with respect 

to imitative behavior by primates. Thorndike (1901) per-
mitted an observer monkey to watch an expert demonstra-
tor monkey solve a puzzle box task but reported that there 
seemed to him little evidence of imitation. However, Kin-
naman (1913) reported that a female monkey did imitate 
a male demonstrator in solving a similar puzzle box task. 
It should be noted that whereas the focus in the research 
caried out by Thorndike (1901) and by Kinnaman (1913) 
had been on demonstrating imitation of a novel response, 
other researchers have been interested in examining whether 
primates can use information gleaned from observation to 
perform an already-learned response, albeit one that had to 
be brought under stimulus control. Jouventin et al. (1977) 
trained baboons to discriminate between banana slices dyed 
one color and injected with a bitter-tasting substance, and 
unadulterated banana slices dyed another color. After the 
baboons had learned to choose banana slices based on color, 
some observer baboons were allowed to observe them per-
forming this task before engaging in the task themselves. 
These observer baboons learned to pick the unadulterated 
slices faster than did control baboons that had not had the 
opportunity to observe the demonstrators. The broader con-
cept of social learning (Galef & Laland, 2005) covers all 
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of these examples, and much more besides, including the 
observational learning reported by Jouventin et al. (1977).

Before long, researchers began to turn their attention to other 
non-primate species to find out if they were also capable of 
observational learning. Successful observational learning was 
demonstrated in a number of species including pigeons (Bie-
derman et al., 1986), rats (Heyes et al., 1992; Heyes & Dawson, 
1990; Petrosini et al., 2003; Saggerson & Honey, 2006), canaries 
(Cadieu & Cadieu, 2004), and domestic cats (Chesler, 1969).

In some of this research, attention was directed toward 
the question of how the relationship between the demon-
strator and the observer affects observational learning. 
Chesler (1969) showed that kittens acquired a lever-pressing 
response after watching their mothers lever-press for food, 
but not after watching other adult female cats perform this 
behavior. Russon and Galdikas (1995) reported that orangu-
tans observed in a wildlife preserve engaged in a wide range 
of imitative behaviors and tended to imitate their mothers 
more than other apes or humans. Cadieu and Cadieu (2004) 
found that juvenile canaries foraged more efficiently than 
controls after being exposed to skilled adult foragers, but did 
not appear to have learned more from their fathers than from 
other adult canaries, both of which were skilled foragers. 
There is evidence that offspring direct more attention to their 
mothers than to other adults (Broad et al., 2006; Mogi et al., 
2011), which might explain the special influence mothers 
have as demonstrators in observational learning.

Some research has been designed to examine familiarity 
between demonstrator and observer based on factors other 
than kinship. Saggerson and Honey (2006) found that Dark 
Agouti rats and hooded Lister rats learned to make one 
operant response to one auditory stimulus and a different 
operant response to another auditory stimulus after having 
observed a correct response by the demonstrator being rein-
forced. Moreover, they appeared to have learned less from a 
demonstrator belonging to their own strain than from a dem-
onstrator belonging to the other strain. Galef and Whiskin 
(2008) exposed rats to a familiar demonstrator (cage mate) 
or a non-familiar demonstrator (non-cage mate), each of 
which had recently eaten food laced with either cinnamon 
or cocoa. Subsequently, they showed a marginally significant 
preference for the food eaten by the unfamiliar demonstrator 
as opposed to the food eaten by the cage mate.

The purpose of the present research was to extend these 
findings into a laboratory-based foraging task using rats and 
in which the location of food had to be learned based on a 
visual cue. Rats are opportunistic foragers, as opposed to 
natural lever pressers, and so studying observational learning 
in a foraging situation, even an artificial laboratory-based 
one, seemed a worthy pursuit. Moreover, we were interested 
in providing additional evidence that rats learn more from a 
non-familiar demonstrator than from a familiar one.

Experiment 1

The results reported by Galef and Whiskin (2008) and by 
Saggerson and Honey (2006) were very interesting, espe-
cially in view of the findings by Chesler (1969) and by 
Russon and Galdikas (1995) that young animals learned 
more from their mothers than from other adults.

Saggerson and Honey (2006) suggested that attention 
might have been a factor with reference to the familiarity 
effect they reported. Specifically, they argued that just as 
cage mates might learn to ignore the sensory input pro-
vided by each other, the same might be true of members 
of one’s own strain, as opposed to members of another 
strain. To the extent that observers have to pay attention to 
the cues offered by demonstrators to learn from observing 
them, we predicted that non-cage mates would be better 
models than cage mates. Ray et al. (2000) varied famili-
arity of demonstrator and observer rats in two different 
experiments. Observers had to learn to press a lever in the 
same direction as the demonstrator for food reinforcement. 
In one experiment, familiar pairs were housed together 
for 5 days before the experiment, whereas in the other 
experiment, non-familiar pairs were never housed together. 
They found no evidence that familiarity with the dem-
onstrator affected imitation by the observers. However, 5 
days together in a cage might not have been sufficient to 
produce the sort of benign neglect suggested by Saggerson 
and Honey (2006).

The purpose of Experiment 1 in the present research was to 
replicate the experiment by Saggerson and Honey (2006) but 
using a foraging situation rather than operant responding in a 
Skinner box, and by varying demonstrator-observer familiarity by 
giving observers an opportunity to watch their cage mate or a rat 
from a different cage. Unlike in the case of the Ray et al. (2000) 
experiment, our rats had been housed together, or separately, 
from the day of their arrival in the laboratory, and thus had  been 
together or apart for about 5 months at the start of the experiment.

Method

Subjects Twelve male hooded rats of the Long-Evans strain, 
obtained from Charles River in Montreal, were used. Five of 
the rats had not taken part in any previous research proce-
dures. The remaining seven rats had all had prior experimen-
tal experience as part of an undergraduate laboratory course. 
First, they learned to press a lever in a Skinner box for food 
and then were exposed to continuous reinforcement, extinc-
tion, multiple (variable interval-extinction), fixed-time, vari-
able interval, and variable ratio schedules. In addition, these 
rats had searched for cheese on a radial-arm maze. All the 
rats were reduced to 85% of free-feeding body weight and 
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were housed in pairs in breeding cages. The cage room was 
maintained at 23 °C with a 12-h light on-light off cycle. 
Testing was carried out during the light-off phase to ensure 
that the rats, being nocturnal animals, would be active.

Apparatus The apparatus consisted of 12 food towers set 
in a circle with adjacent towers set 30.5 cm apart, centre-
to-centre, with one face towards the centre of the circle. A 
circular wall 40.6 cm high and constructed of Masonite® 
painted white on the inside surrounded the circle of tow-
ers. This circular arena was 1.7 m in diameter. Each food 
tower consisted of a block of cedar 10 cm × 10 cm × 20 cm 
high and coated with clear varnish. Each tower was further 
enclosed in a sleeve made of Bristol Board® covered with 
clear packing tape. These sleeves were either completely 
white or white with horizontal black friction tape stripes, 
each stripe being 3.0 cm wide and separated from the next 
stripe by 3.0 cm. A plastic food cup, 2.5 cm in diameter, 
1.9 cm deep, and created from the lower part of a 35-mm 
film canister, was attached by means of a small screw to the 
centre of the top of each tower. The six striped towers were 
baited and the six white towers were sham baited. Cubes 
of Black Diamond Medium Cheddar Cheese® measuring 1 
 cm3 were used to bait or sham bait the towers. There were 
six disks, each 2.6 mm in diameter, and each perforated with 
ten 3-mm diameter holes, and which were fashioned from 
the lids of 35-mm film canisters. These were used to cover 
a small piece of cheese placed in the food cups of the six 
sham-baited towers to control odor cues. These disks fitted 
into the food cups tightly and were never removed by any 
rat during testing. The disks were not used in the food cups 
of the six baited towers so that the cheese in those food cups 
was easily accessible. The arena was located in the centre of 
a windowless room measuring 3.0 m × 3.0 m × 2.5 m high. 
In the middle of the arena there was also a circular obser-
vation cage constructed from welded hardware mesh. The 
diameter of this cage was 49.0 cm and it was 35.0 cm high. 
A 50.0-cm diameter lid from a Rubbermaid® garbage can 
was used to cover the circular cage. A 2-kg barbell disk was 
placed on top of the lid. This arrangement made it impos-
sible for a rat inside the observation cage to escape from the 
cage, or even to move it. The walls of the room were painted 
yellow and there was a single grey-painted door set into the 
front wall and which provided access to the test room. The 
room was well illuminated by a light fixture mounted on the 
ceiling, and which contained four 120-cm long fluorescent 
tubes located behind a translucent plastic lens. Each tube 
provided 2,400 lumens of light,

Procedure

Preliminary training One randomly selected rat from 
each cage was deemed a demonstrator and the other rat an 

observer. Of the six demonstrators, three were rats with prior, 
mostly unrelated, experimental experience, and three were 
experimentally naive. Of the six observers, four were rats 
with prior, mostly unrelated experimental experience, and 
two were experimentally naïve. All rats were given two cubes 
of the cheese in their home cage for 2 days prior to the begin-
ning of the experiment. Following that, the rats were initially 
trained to eat from the food towers by placing three baited 
training towers that were 10, 15, and 20 cm high, respec-
tively, in the test arena. The rats were placed one at a time 
into the arena and left there until they had visited all three 
towers. After five such trials, all rats went to all three towers, 
reared up, and removed and ate the cheese in the food cups.

Phase 1: Demonstrator training There were six randomly 
chosen arrangements of striped-and-baited towers, and white 
and un-baited towers, as shown in Fig. 1. A different ran-
domly chosen arrangement of the towers was used on each 
trial, for each rat, with the proviso that the same arrangement 
could not be used on consecutive trials. Each demonstrator 
rat was then placed in the observation cage in the middle of 
the arena for 2 min. The purpose of this was to ensure that 
the experience of these rats, that would later serve as dem-
onstrators during Phase 2 trials, would as closely as possible 
match that of the observers which were destined to begin 
each Phase 2 trial inside the observation cage. Based on 
past experience with this paradigm, we estimated that the 
demonstrators in Phase 2 would take about 2 min to find 
all six baited towers. After 2 min the observation cage was 
removed, and the rat was placed back in its home cage while 
the striped towers were baited. Following this, the rat was 
placed back in the arena and were free to forage among the 
12 towers. Each rat remained in the arena until all six baits 
had been discovered and consumed. Rats were each given 
two trials per day, the first around 11:00 a.m. and the second 
around 5:00 p.m., 7 days a week. During the session, the 
experimenter observed and recorded the order in which the 
rat visited the towers. After being removed from the maze 
following the afternoon session, each rat was weighed and 
given a ration of lab chow sufficient to maintain its body 
weight at 85% of its original free-feeding weight. All rats 
were trained for 40 trials to ensure that they would be good 
demonstrators during Phase 2.

Phase 2: Demonstrator‑observer training During Phase 2, 
the six observer rats, not tested up to this point, were allowed 
to forage, one at a time, in the arena, but only after having 
first had an opportunity to observe one of the rats that had 
become an expert forager during Phase 1. Three of these 
observers, including one of the two experimentally naïve 
observer rats, otherwise randomly assigned, were given 
an opportunity to observe their own cage mate, and the 
remaining three observer rats had an opportunity to observe 
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a demonstrator from a randomly chosen different cage. At 
the start of each trial the observer rat was placed inside the 
observation cage and the demonstrator rat was allowed to 
forage until it had discovered and consumed all six baits. 
Following this, both rats were removed to separate hold-
ing cages. A different one of the six baiting patterns was 
then randomly chosen, the towers were rearranged, and the 
striped towers rebaited. Following that, the observer rat was 
placed inside the arena and allowed to forage freely. Thus, 
the delay between observation and the opportunity to per-
form was about 2 min. As in Phase 1, rats were each given 
two trials per day, the first around 11:00 a.m. and the second 
around 5:00 p.m., 7 days a week. During the session, the 
experimenter observed and recorded the order in which the 
rat visited the towers. After being removed from the maze 
following the afternoon session, all rats were weighed and 
given rations of lab chow sufficient to maintain their body 
weights at 85% of their original free-feeding weights. There 
were 20 demonstrator-observer trials during Phase 2.

Data analysis

The dependent variable in both experiments was the per-
centage of correct choices during the first six choices. 

Because there were six baited towers, six correct choices 
were all that were required to find all six baits. Data 
were combined into block means of five trials each. This 
seemed to us to be a good choice for the 40 trials of Phase 
1 (Experiment 1) and 35 trials of Phase 1 (Experiment 
2), and the 20 trials of Phase 2 in both experiments. In 
both experiments, immediate revisits (visits that were not 
separated by a visit to another tower) were not counted 
as incorrect choices, but revisits that were not immediate 
were recorded as incorrect choices. An immediate revisit 
was defined as having occurred when a just-abandoned 
tower was re-visited without a visit to any other tower 
intervening. All inferential data analyses were carried out 
using SPSS Statistics 27 (alpha = 0.5) in split-plot designs 
with data from different groups of rats as the between-
subjects predictor variable and blocks of five trials as the 
within-subjects predictor variable. Hartley’s F Max test 
(Hartley, 1950) revealed no violations of the assumption 
of homogeneity of variance in any of these analyses.

Results

The dependent variable was the percentage of correct 
choices during the first six choices. Data for all eight blocks 

Fig. 1  Six arrangements of striped and baited, and white and non-baited towers used in Experiments 1 and 2
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of five trials during Phase 1 are shown in Fig. 2. These 
data were subjected to a 2 (familiarity of demonstrator) 
× 8 (blocks of five trials) split-plot ANOVA. This analy-
sis revealed a significant main effect of blocks of five trials 
[F(7, 28) = 52.7, p < .001, η2

p = 0.93, 1-β = 1.0]. The 
analysis also produced a marginally significant main effect 
of familiarity of demonstrator [F(1, 4) = 10.6, p = .03, η2

p = 
0.73, 1-β = 0.69], with rats destined to be unfamiliar demon-
strators in Phase 2 appearing to outperform rats destined to 
become familiar demonstrators in Phase 2, but no significant 
Familiarity of Demonstrator × Blocks of five Trials interac-
tion [F(7, 28) = 1.3, p = .29, η2

p = 0.24, 1-β = 0.45].
The possibility that the unfamiliar demonstrators might 

have slightly outperformed the familiar demonstrators dur-
ing Phase 1 presented a concern in spite of the low power 
demonstrated in the analysis (1-β = 0.69. The intention 
was to have cage-sharing arrangements the only difference 
between these two groups when they served as demonstra-
tors during Phase 2. It does appear from Fig. 2 that any 
possible superiority of the unfamiliar demonstrators was 
confined to the early trial blocks but one question worth 
asking was: How did these two groups of demonstrators 
compare during Phase 2 when they were actually demon-
strating? To answer this question, we compared the actual 
performance of the two groups of demonstrators during 
Phase 2.

These results are shown in Fig. 3. The data were sub-
jected to a 2 (familiarity of demonstrator) × 5 (blocks of tri-
als) split plot analysis of variance which revealed that neither 

the main effect of blocks of five trials [F(1, 3) = 0.9, p = .44, 
η2

p = 0.19, 1-β = 0.20 ] nor the main effect of familiarity of 
demonstrator [F(1, 4) = 0.5, p = .05, η2

p = 0.12, 1-β = 0.09] 
was significant. The Familiarity of Demonstrator × Blocks 
of Five Trials interaction also failed to reach significance 
[F(1, 3) = 0.2, p = .90, η2

p = 0.05, 1-β = 0.08].
The percentage of correct choices during the first six 

tower choices for the first four blocks of five trials of Phase 
1 for the demonstrators, collapsed over familiarity, and dur-
ing all four blocks of five trials of Phase 2 for the observers, 
again collapsed over familiarity, are shown in Fig. 4.

These data were subjected to a 2 (demonstrator vs. 
observer) × 4 (blocks of five trials) split-plot ANOVA, 
which produced a significant main effect of blocks of five 
trials [F(3, 30) = 77.7, p < .001, η2

p = 0.89, 1-β = 1.0] and a 
significant main effect of demonstrator versus observer, with 
observers outperforming demonstrators [F(1, 10) = 85.4, p 
< .001, η2

p = 0.90, 1-β = 1.0]. However, the Demonstrator 
versus Observer × Blocks of Five Trials interaction [F(3, 
30) = 1.3, p = .28, η2

p = 0.12, β=0.45, 1-β = 0.32] failed to 
reach statistical significance.

Finally, the data from the observers exposed to familiar 
and unfamiliar demonstrators in Phase 2 are shown in Fig. 5.

These data were subjected to a 2 (familiarity of demon-
strator) × 4 (blocks of five trials) ANOVA. This analysis 
produced a main effect of blocks of five trials [F(1, 12) = 
26.3, p < .001, η2

p = 0.96, 1-β = 1.0] and a marginally 
main effect of familiarity of demonstrator [F(1, 4) = 9.1, p = 
.04, η2

p = 0.69, 1-β = .62] with observers tied to unfamiliar 
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Fig. 2  Percentage of novel choices in the first six choices over eight 
blocks of five trials in Phase 1 of Experiment 1 by rats destined in 
Phase 2 to become demonstrators for a cage mate (demonstrator 

familiar) or for a non-cage mate (demonstrator unfamiliar). Error bars 
show standard errors of the mean
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demonstrators appearing to outperform observers matched 
with familiar demonstrators. Due to the barely significant p 
value and low post hoc estimate of power, we thought it wise 
to deem this familiarity effect as not statistically significant. 
The Familiarity of Demonstrator × Blocks of Five Trials 
interaction fell well short of significance [F(1, 12) = 2.27, p 
= .13, η2

p = 0.36, 1-β = .44].

Discussion

The present data demonstrate that social learning can occur in 
a laboratory-based foraging situation. None of this was pure 
imitation in the sense that Zentall (1988) defined it, in that 
the response being examined was not novel and, moreover, 
involved a mixture of vicarious learning and experience. In 
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Fig. 3  Percentage of correct choices in the first six choices by familiar and unfamiliar demonstrator rats during the four blocks of trials during 
Phase 2 of Experiment 1. Error bars show standard errors of the mean
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this latter sense the present research resembles the observa-
tional learning carried out using pigeons (Biederman et al., 
1986), cats (Chesler, 1969) and rats (Heyes & Dawson;1990; 
Heyes et al., 1992).

The results of Experiment 1 failed to clearly confirm 
the findings of Galef and Whiskin (2008) by showing that 
observer rats profited more from observing non-cage mates 
than from observing cage mates. It should be noted that their 
effect of familiarity was similarly weak, although they deemed 
it to have been marginally significant. Similarly, the results 
failed to replicate those reported by Saggerson and Honey 
(2006) by failing to show that rats learned more from non-cage 
mates than from cage mates. As was pointed out in the Results, 
the rats destined to become demonstrators for non-cage mates 
outperformed the rats destined to become demonstrators for 
cage mates at least during the first four to five blocks of tri-
als of Phase 1. But, during Phase 2, when they were actually 
serving as demonstrators, there was no difference between the 
performance of these two groups of demonstrators. Thus, had 
the main effect of familiarity of demonstrator in Phase 2 been 
significant, it could not have been attributed to the observers 
having watched superior demonstrators.

Experiment 2

The results of Experiment 1 provided additional evi-
dence that rats can profit from observing experienced 
demonstrators in a laboratory-based foraging task 

although they failed to support the findings of Galef 
and Whiskin (2008) and Saggerson and Honey (2006) 
by showing that rats are more influenced by the behav-
ior of a member of a different strain or of a non-cage 
mate.

One question not raised in previous research on obser-
vational learning, or in Experiment 1 in the present 
research, is whether the observational effect is a relatively 
transitory social facilitation phenomenon, that would 
require the presence of, or at least the recent presence 
of, another animal, or whether they are due to learning, 
which is more permanent and would not require the actual 
presence of a demonstrator at, or close to, testing time. 
It might be argued that the paradigm used by Galef and 
Whiskin (2008) involved mere social facilitation in that 
there is no evidence that the rats actually learned anything 
from their demonstrators. They simply preferred the type 
of food eaten by the demonstrator. Willingness to eat the 
same food as a conspecific that is still alive and healthy 
might be an inherited predisposition that exists because of 
its survival value. Using an eight-arm radial maze, Guitar 
and Roberts (2015) showed that whereas working mem-
ory for arms previously visited could not survive even a 
1-h delay, reference memory for arms previously visited 
remained intact even after a 24-h delay.

Experiment 2 was a replication of Experiment 1, but in 
which the interval between the opportunity to observe a 
skilled demonstrator, that was a cage mate or non-cage mate, 
perform the task, and the opportunity to actually perform 
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Fig. 5  Percentage of correct choices in the first six choices by observer rats exposed to familiar and unfamiliar demonstrators during Phase 2 of 
Experiment 1. Error bars show standard errors of the mean
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the task during Phase 2, was approximately 24 h, rather than 
approximately 2 min.

Method

Subjects Twelve male hooded rats of the Long-Evans strain, 
obtained from Charles River in Montreal, were used. These 
were not the same rats which has been used in Experiment 1. 
Four of the rats had not taken part in any previous research 
procedures. The remaining eight rats had all had the same 
experimental history as those used in Experiment 1. Feed-
ing regimens and housing conditions were the same as in 
Experiment 1.

Apparatus The same apparatus used in Experiment 1 was 
used in Experiment 2.

Procedure

Preliminary training As was the case in Experiment 1, one 
randomly selected rat from each cage was deemed a demon-
strator and the other cage mate an observer. Of the six dem-
onstrators and six observers, eight were rats with the same 
prior, and mostly unrelated, experimental experience given 
to the rats in Experiment 1, and four were experimentally 
naive. As in Experiment 1, all rats were given two cubes 
of the cheese in their home cages for 2 days prior to the 
beginning of the experiment and then trained to eat from the 
three training towers. After five such trials, all rats reared up, 
removed, and ate the cheese contained on all three towers.

Phase 1: Demonstrator training The six rats (two experi-
mentally naïve but otherwise randomly chosen to be dem-
onstrators) were all given exactly the same training dur-
ing Phase 1 as had been given to their counterparts during 
Experiment 1, except that only 35 training trials were given 
because the 90% correct choices seen in Experiment 1 after 
40 trials had already been attained after only 35 trials in 
Experiment 2, and further training was deemed unnecessary. 
Moreover, only one trial was given each day. Because the 
delay between the opportunity to observe a demonstrator and 
the opportunity to forage in Phase 2 of Experiment 2 was 
24 h, running more than one trial per day was not possible 
during Phase 2.

Phase 2: Demonstrator‑observer training Phase 2 proceeded 
exactly as it had in Experiment 1 with each observer being 
allowed to watch a demonstrator that was, or was not, its 
cage mate. The difference was that instead of a 2-min delay 
between the opportunity to observe the demonstrator and 
being allowed to forage, the delay was 24 h. As a result, 
after Trial 1, which only involved observation of demon-
strator rats by observer rats, all Phase 2 trials began with 

an observer being allowed to forage in the arena. Following 
this, the observer was removed to a holding cage while the 
towers were rearranged and rebaited. Immediately following 
that, the observer was given an opportunity to, once again, 
watch its demonstrator forage. After the towers had been 
rearranged and rebaited, this procedure was followed for the 
next pair until all six pairs had been tested. As in Experiment 
1, there were 20 Phase 2 trials during which the observer rats 
had an opportunity to forage.

Results

The percentage of correct choices during the first six choices 
for all seven blocks of five trials during Phase 1 are shown 
in Fig. 6.

These data were subjected to a 2 (familiarity of demon-
strator) × 7 (blocks of five trials) split plot ANOVA. This 
analysis revealed a significant main effect of blocks of five 
trials [F(6, 24) = 37.3, p < .001, η2

p = 0.90, 1-β = 1.0]. 
However, the main effect of familiarity of demonstrator [F(1, 
4) = 0.1, p = 0.77, η2

p = 0.02, 1-β = 0.06] and the Familiar-
ity of Demonstrator × Blocks of Five Trials interaction [F(6, 
24) = 1.1, p = 0.41, η2

p = 0.21, 1-β = 0.34] both failed to 
reach statistical significance.

Although the data from Phase 1 revealed little concern 
that there was any difference between the performance of 
the two groups of rats destined to become demonstrators in 
Phase 2, we thought it prudent to record the performance of 
the two groups of demonstrators during the first two blocks 
of five trials during Phase 2. The results are shown in Fig. 7.

These data were subjected to a 2 (familiarity of dem-
onstrator) × 2 (blocks of five trials in Phase 2) split plot 
ANOVA. This analysis revealed that neither the main effect 
of blocks of five trials [F(1, 4) = 0.3, p = .62, η2

p = 0.07, 
1-β = 0.07] nor the Familiarity of Demonstrator × Blocks 
of Five Trials interaction [F(1, 4) = 0.3, p = .59, η2

p = 0.08, 
1-β = 0.08] was statistically significant. Moreover, and most 
importantly, the main effect of familiarity of demonstrator 
was not statistically significant [F(1, 4) = 0.1, p = .81, η2

p 
= 0.02, 1-β = 0.06].

The percentage of correct choices during the first six 
choices for the first four blocks of five trials of Phase 1 for 
the demonstrators, collapsed over familiarity, and for all four 
blocks of five trials of Phase 2 for the observers, also col-
lapsed over familiarity, are shown in Fig. 8.

A 2 (demonstrator vs. observer) × 4 (blocks of five trials) 
split-plot ANOVA was carried out on these data. A signifi-
cant main effect of blocks of five trials [F(3, 30) = 46.0, p 
< .001, η2

p = 0.82,1-β = 1.0] was accompanied by a signifi-
cant main effect of demonstrator versus observer [F(1, 10) = 
17.0, p =.002, η2

p = 0.63, 1-β = 0.96] with observers again 
outperforming demonstrators. The Demonstrator versus 
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Observer × Blocks of Five Trials interaction was deemed 
not statistically significant [F(3, 30) = 3.2, p =.04, η2

p = 
0.24, 1-β = 0.68] due to the low p value and the low post 
hoc power (1-β = 0.68). The performance of the observers 
with an opportunity to observe familiar and unfamiliar dem-
onstrators during Phase 2 is shown in Fig. 9.

These data were subjected to a 2 (familiarity of demon-
strator) × 4 (blocks of five trials) ANOVA. This analysis 
produced a main effect of blocks of five trials [F(3, 12) = 
126.1, p < .001, η2

p = 0.97, 1-β = 1.0], but the main effect 

of demonstrator familiarity [F(1, 4) = 6.8, p = .06, η2
p = 

0.63, 1-β = 0.57] once again was deemed to have fallen short 
of statistical significance. The Demonstrator Familiarity × 
Blocks of Five Trials interaction also failed to reach statistical 
significance [F(3, 12) = 2.6, p = .10, η2

p = 0.39, 1-β = 0.49].

Discussion

The results of Experiment 2 suggest that because the 
observer versus demonstrator effect survived a delay of 24 
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Fig. 6  Percentage of correct choices in the first six choices over seven 
blocks of five trials in Phase 1 of Experiment 2 by rats destined in 
Phase 2 to become demonstrators for a cage mate (demonstrator 

familiar) or for a non-cage mate (demonstrator unfamiliar). Error bars 
show standard errors of the mean
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Fig. 7  Percentage of correct choices in the first six choices by familiar and unfamiliar demonstrator rats during the first two blocks of trials dur-
ing Phase 2 of Experiment 2. Error bars show standard errors of the mean
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h between the opportunity to observe a demonstrator and 
actually forage, it represents more than transitory social 
motivation. To the extent that these data demonstrate the 
acquisition of a reference memory, which was, at least par-
tially, based on their having had the opportunity to observe 
a skilled demonstrator, they suggest that what was being 

learned here was a rule, specifically: “Pick the striped tow-
ers”. There appears to be more going on here than the type 
of social facilitation seen in the experiment by Galef and 
Whiskin (2008) in which rats only tended to eat the same 
food as the demonstrator rats had eaten. The failure once 
again to find a familiarity effect was disappointing, but 

1 2 3 4
0

10

20

30

40

50

60

70

80

90

100

Demonstrators

Observers

Blocks of 5 Trials

M
ea

n 
Pe

rc
en

t C
or

re
ct

 C
ho

ic
es

 in
 th

e 
Fi

rs
t S

ix
 C

ho
ic

es
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onstrator rats, collapsed over familiarity, during their first four blocks 
of trials in Phase 1, and observer rats, also collapsed over familiarity, 

during all four blocks of trials during Phase 2 of Experiment 2. Error 
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future research with larger samples would increase power 
and might reveal such an effect in a foraging situation such 
as this.

General discussion

Overall, the results of the current experiments have accom-
plished several goals. First, they supported and extended 
the findings of Saggerson and Honey (2006) in showing 
that rats can learn from observing expert demonstrators in a 
laboratory-based foraging situation in which the location of 
food is signalled by visual cues.

Our second experiment was designed to investigate 
whether the observation effect and any similarity of 
demonstrator effect would persist after a lengthy delay 
between the opportunity to observe and actual perfor-
mance of the task. The delay between observation and 
performance was increased from about 2 min to about 
24 h. We found that, whereas the observer rats again 
performed better over the 20 trials of Phase 2 than the 
demonstrator rats had performed over their first 20 trials 
in Phase 1, in spite of the 24-h delay between observing 
and performing, but as in Experiment 1 there was no clear 
effect of familiarity of demonstrator on such learning. 
Our findings that observers performed better than dem-
onstrators is consistent with the results reported by Guitar 
and Roberts (2015) that reference memory could survive 
a delay of 24 h.

Given that the similarity of demonstrator effect came 
close to being statistically significant in Experiment 1, and 
even in Experiment 2, a replication with more rats, and 
hence more power, might be well worth carrying out.

In conclusion, in a pair of laboratory-based forging situa-
tions, rats demonstrated that they could profit from an oppor-
tunity to observe skilled foragers before foraging on their 
own. Future research might be designed to examine social 
learning in foraging situations involving cues other than 
the visual distinctiveness of food locations. For example, 
could place learning in which food was always in a particular 
place also be facilitated by an opportunity to observe skilled 
demonstrators?
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