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Abstract Most horses have a side on which they are eas-
ier to handle and a direction they favour when working on a
circle, and recent studies have suggested a correlation
between emotion and visual laterality when horses observe
inanimate objects. As such lateralisation could provide
important clues regarding the horse’s cognitive processes,
we investigated whether horses also show laterality in asso-
ciation with people. We gave horses the choice of entering
a chute to left or right, with and without the passive, non-
interactive presence of a person unknown to them. The left
eye was preferred for scanning under both conditions, but
signiWcantly more so when a person was present. Tradition-
ally, riders handle horses only from the left, so we repeated
the experiment with horses speciWcally trained on both
sides. Again, there was a consistent preference for left eye
scanning in the presence of a person, whether known to the
horses or not. We also examined horses interacting with a
person, using both traditionally and bilaterally trained
horses. Both groups showed left eye preference for viewing
the person, regardless of training and test procedure. For
those horses tested under both passive and interactive con-
ditions, the left eye was preferred signiWcantly more during
interaction. We suggest that most horses prefer to use their
left eye for assessment and evaluation, and that there is an
emotional aspect to the choice which may be positive or
negative, depending on the circumstances. We believe

these results have important practical implications and that
emotional laterality should be taken into account in training
methods.

Keywords Horse · Laterality · Eye preference · Emotion · 
Vision

Introduction

Laterality was, for many years, considered to be a uniquely
human attribute (for review, see Vallortigara and Rogers
2005) but studies over the last 30 years have provided
increasing evidence for lateralisation in other vertebrates,
including non-human primates (e.g. Ward and Hopkins
1993; Marchant and McGrew 1991; Lonsdorf and Hopkins
2005; Humle and Matsuzawa 2009), chicks (Vallortigara
and Andrew 1991; Deng and Rogers 1997), and Wsh,
amphibians and reptiles (Bisazza et al. 1998).

In classical horse training, it has been observed that most
horses lunge more willingly to the left than to the right, and
many horses are reluctant, especially at Wrst, to lunge to the
right at all (Podhajsky 1967). Traditionally, these lateral
biases have been treated by riders and trainers as existing
purely on a motor level, roughly equivalent to handedness
in people, and motor laterality has been conWrmed in formal
studies (Murphy et al. 2004; McGreevy and Rogers 2004;
Williams and Norris 2007; Murphy and Arkins 2008).

The tradition of leading and mounting the horse from the
left has usually been attributed to former military uses. A
soldier would carry his sword on his left leg, making mount-
ing from the left safer. Until recently, it has been assumed
that this tradition has simply been carried on by modern
equestrians, who continue to mount, lead and handle the
horse predominantly from the left because it is deemed
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“correct” (Steinbrecht 1886, Podhajsky 1967). However,
Larose et al. (2006) suggest that this may in fact be a matter
of mutual convenience, and that horses are lateralised in
such a way as to make the left also their preferred side. For
this reason, we decided to investigate lateralised behaviour
speciWcally in interaction with humans.

Larose et al. (2006) found that a horse’s tendency to look
at a novel object with its left eye increased with its level of
emotionality. Other Wndings support this observation.
Austin and Rogers (2007) found that when a frightening
stimulus, an opening umbrella, was presented to the horse
in the left monocular Weld, the Xight distance was greater
than if the same stimulus was presented on the right, and
De Boyer Des Roches et al. (2008) found that the left eye
was preferred for objects with positive or negative associa-
tions, but the right eye for neutral objects. Asymmetric
responses to unfamiliar, inanimate objects have also been
widely observed: typically, a horse learns to accept an
object on one side, and then behaves as if it had never seen
it before when it is presented on the other side. This used to
be attributed to a lack of communication between the two
hemispheres of the brain, but it is now known that interocu-
lar transfer does occur in horses and that an object learned
and recognised monocularly is also recognised by the other
eye (Hanggi 1999). Alternatively, asymmetric responses
may reXect lateral preferences for how objects are exam-
ined. Basile et al. (2009) found lateralised responses to
auditory signals, with left hemisphere preference for whin-
nies from familiar neighbour horses, and no preference for
members of the same group or completely strange horses.

At present, it is not clear whether the lateralisation
observed with inanimate objects also applies in connection
with humans, or whether it is restricted to emotional situa-
tions. In order to investigate human related eVects on later-
ality in the domestic horse, we posed four questions:

1. Is the left-eye preference triggered by the presence of a
human, or is it already present in neutral situations?

2. If there is a left-eye preference particularly in relation
to humans, is this a function of training habits?

3. Are any such laterality eVects also present in practical,
interactive situations; and if so, are they aVected by the
previous experience and training of the horse?

4. Is laterality inXuenced by the nature of the social con-
tact, passive or interactive?

Methods

Subjects

A total of 55 domestic riding horses were tested. All were
riding horses and ponies, of mixed European breeds,

between 2 and 23 years of age, and all were reported by
their owners to be in good health and with normal vision at
the time of the tests. One horse, tested in group 2, was
found several weeks later to have a neurological condition
that eventually aVected his eyesight. However, there was no
indication of any visual problem at the time of testing, and
he gave close to average responses during the tests. All
were stabled overnight and regularly turned out in social
groups during daylight hours onto grass or dirt paddocks.
We tested four groups, as follows, with ten individuals tak-
ing part in both groups 2 and 4:

Group 1: N = 14. All had been traditionally trained, that
is, usually led from the left and saddled and mounted from
the left, and were resident at a single riding stable in Scot-
land.

Group 2: N = 12 (5 geldings and 7 mares, including one
pony). All had been trained using techniques designed to
build conWdence and acceptance of the human on both sides
of the horse: led and saddled from both sides, and desensi-
tised to human activity and unfamiliar objects on both
sides. These were all resident at a single stabling complex
in Austria.

Group 3: N = 26 (11 geldings and 15 mares, including
four ponies). All had been trained using traditional tech-
niques and were resident at a single riding school in Ger-
many.

Group 4: N = 13 (4 geldings and 9 mares). All had been
trained using techniques designed to build acceptance of
the human on both sides of the horse, and resided at the
same stables as those in Group 2, with ten horses in com-
mon to both groups.

Experimental testing areas

Test area 1

Two chutes were set up at either side of the test area, using
jump stands and poles all of identical size, colour and shape
(Fig. 1). For group 1, the area was square, approximately
20 m £ 20 m, for group 2, it was circular, approximately
15 m diameter. At the end of each chute was a trough or
bucket in which pieces of carrot were placed as an incentive
for the horse to enter the chute. The chutes were positioned
such that the horse would only see the person in one mon-
ocular Weld while eating the carrot; the wall of the arena
obscured the vision of the other eye for group 1, the fence
of the round pen and surrounding foliage obscured it for
group 2. As this set-up was unfamiliar to the horses, train-
ing trials were conducted for both groups tested with no
person present between the chutes. In the training phase,
the horses were led to each bucket alternately and allowed
to eat the carrot. This was repeated until the horse could be
turned loose at the entrance to the test area and it would
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spontaneously approach and enter one or other chute and
eat the carrot.

Test area 2

This was the same as test area 1, but without the chutes or
any test apparatus. The square and circular versions of test
area 2 were used for groups 3 and 4, respectively, and the
horses were individually turned loose in the test areas to
interact with the trainer. All horses tested under this set up
were already familiar with the test area, so no training trials
were used.

Statistical analysis

We applied Generalised Estimating Equations (GEEs) to
binomial data, in order to detect possible inXuences of the
test situations, the trials, the horses’ sex, and (in experiment
3) the direction in which the horse was going immediately
before approaching the trainer.

As none of these factors were signiWcant (GEE:
N = 1048, test situation: z = ¡0.614, P = 0.539, trial no:
z = ¡1.224, P = 0.221, sex: z = ¡1.576, P = 0.115; GEE:
N = 316, rein: z = 1.836, P = 0.07), we proceeded by calcu-
lating a laterality index for each horse under each condition
by dividing the number of left eye responses by the total
number of trials. Thus, a laterality index of 0 indicates only

right eye responses from that horse, a laterality index of 1
indicates only left eye responses, and 0.5 represents no
observed lateral bias. The laterality indices were used to
generate frequency tables for the number of horses showing
diVerent levels of laterality. The statistical reliability of lat-
eralization for each horse individually, where suYcient data
were available, and for the groups used in each experiment,
were assessed by comparing the horses’ eye preferences
with the Binomial Test. Because three of the six data sets
proved not to be normally distributed (Kolmogorov–Smir-
nov Test, P < 0.05), we applied the non-parametric Wilco-
xon matched-pairs, signed-ranks tests for the comparisons
of lateralisation in the respective test situations in experi-
ments 1, 2 and 4, where we were comparing the same
horses under two diVerent conditions. We used a Mann
Whitney U Test for experiment 3, where we were compar-
ing two independent samples. All the data collected were
analysed with two tailed tests by using the R statistical
environment (2008) or the statistical software SPSS 15.

Experiment 1: is left-eye preference triggered 
by the presence of a human or already present 
in neutral situations?

We tested the hypothesis that there is no signiWcant prefer-
ence for either the left or the right eye, in either a human-
present or a neutral condition. Horses of group 1 took part
in this experiment and test area 1 was used, set up in a 20 m
square section of an enclosed, indoor arena.

The horses were tested under a “neutral condition”, with
nothing between the chutes and no people in the test area;
and a “stranger condition”, with a person unknown to the
horses standing passively in the middle of the test area
between the two chutes (Fig. 1).

Procedure

Each horse participated in 15 trials under both the neutral
and the stranger conditions, and was released alternately
from the right and left to make its choice for a feeding
bucket, with stranger and neutral trials randomly inter-
spersed, up to the pre-set criterion of 15 trials of each type.
The experimenter led the test horses to the test area and
released them at the entrance. Thereafter, she recorded the
data manually and with a video camera, and noted whether
the horse entered the chute that would allow it to view the
test area with the left eye or the right eye. Six volunteers
who had not met the horses before were rotated and ran-
domised equally as the “stranger”, so that each horse was
confronted with six diVerent unknown people. No time
limit was set for the horse to approach one or the other
chute, but all approached within 30 s.

Fig. 1 Test area for experiments 1 and 2, showing how the positioning
of the two chutes allowed the horse choice of going to the right or left;
the positioning of the known or unknown person for the “human pres-
ent” conditions; and the release position for the horse, directly opposite
the person Key:  Obstacle made of poles and jump stands,  Horse
released at entrance,  Person (in known and unknown person condi-
tions,  Gate,  Feed bucket
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Results

Under the neutral condition, 13 of the 14 horses preferred
the left eye over the right eye (binomial test, P = 0.002)
with all but one showing a laterality index of 0.70 or more
(see Table 1). The left eye preference was only signiWcant
for four individual horses (binomial test, each P = 0.04),
and the one horse showing a right eye preference had a non-
signiWcant laterality index of 0.27 (P = 0.12).

Under the stranger condition, all the horses showed sig-
niWcant individual preferences. The group distribution
remained the same, with 13 of the 14 horses preferring the

left eye over the right eye and one the reverse; however, lat-
erality indices shifted outwards to the extremes (see Fig. 2).
The diVerence between neutral and stranger conditions was
signiWcant (Wilcoxon matched-pairs signed-ranks test
W+ = 0, W¡ = 36, N = 14, P = 0.008).

Discussion

Left eye preference was stronger in the presence of a per-
son, but was also present in a neutral condition in which no
person was present. The fact that it remained under the neu-
tral condition could suggest that the left eye preference is
not only a question of emotionality, as appeared to be the
case in previous studies, but may also be connected with
evaluation of the environment. We return to this issue in the
general discussion. It is also unclear whether the signiW-
cantly stronger preference observed with the person present
was due to the horses’ previous training, in that these
horses were used to have the person on their left, or due to
an emotional reaction to a strange human. Experiment 2
was designed to clarify this issue by comparing the
responses to a stranger with responses to a person well
known to the horses.

Experiment 2: is left-eye preference a function of prior 
training?

We repeated the procedures of experiment 1 but using a
group of 12 horses that had been bilaterally trained to
accept and to expect people on both sides (group 2). Test
area 1 was used, set up in an outdoor, 15 m diameter circu-
lar arena, with which all the horses were familiar. These
horses were tested under two conditions, one with a
stranger present, and one with a person known to the horses
present (Fig. 3).

Procedure

The procedure was similar to experiment 1, with each horse
participating in 13 trials under each condition. As in experi-
ment 1, these trials were also randomised for which condi-
tion the horse experienced Wrst, with half the horses being
confronted with the known person Wrst, and half the
stranger.

The experimenter’s role was the same as in experiment
1, with a person standing passively between the chutes
(Fig. 1) in every case. Under the “known person” condition,
this was an assistant who regularly fed and handled the
horses, whereas for the “stranger” condition, it was a volun-
teer who had never met the horses before. Both the known
person and the stranger were positioned with their backs to
the horses to minimise the chance of them unintentionally

Table 1 Comparing traditionally and bilaterally trained horses in a
passive situation

SigniWcance of individual laterality, binomial test: * P < 0.05;
** P < 0.01; *** P < 0.001

Horse Laterality index 
neutral condition

Laterality index 
stranger condition

Group 1—traditionally trained

1 0.80* 1.00***

2 0.80* 1.00***

3 0.73 0.87**

4 0.73 1.00***

5 0.27 0.07**

6 0.67 1.00***

7 0.80* 1.00***

8 0.73 0.93**

9 0.73 0.93**

10 0.80* 1.00***

11 0.73 0.93**

12 0.76 1.00***

13 0.67 0.87**

14 0.67 1.00***

Left preferent/total horses 13/14 13/14

Binomial test P = 0.002 P = 0.002

Group 2—bilaterally trained

Kari 0.23 0.69

OVe 0.62 0.69

Bigsy 0.62 0.85*

Ringo 0.62 0.77

Ronja 0.77 0.54

Melissa 0.85* 0.62

Milka 0.77 1.00***

Ciddley 0.00*** 0.08**

Emily 0.77 0.69

Baron 0.69 0.62

Keira 0.31 0.00***

Nurek 0.77 1.00***

Left preferent/total horses 9/12 10/12

Binomial test P = 0.15 P = 0.04
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inXuencing the horses’ decisions; we are aware of how eas-
ily a person’s unintentional body language can inXuence a
horse (Pfungst 1911). Again, no time limit was set for the
horse to approach one or the other chute, but all approached
within 30 s.

Results

Under the known person condition, there was a non-signiW-
cant tendency for the left eye to be preferred, with 9 of the
12 horses choosing the left eye more often (binomial test,
P = 0.146). Only two horses were signiWcantly lateralized,
one to the left and one to the right (see Table 1). Under the
stranger condition, there was a signiWcant preference for the
left eye, with 10 horses of 12 choosing it (binomial test,

P = 0.038); of these, 5 horses were signiWcantly lateralised,
3 to the left and 2 to the right. However, in this experiment,
there was no signiWcant diVerence between the known and
unknown person conditions (Wilcoxon matched-pairs
signed-ranks test: W+ = 32, W¡ = 46, N = 12, P = 0.622).

One horse switched from a right eye preference under
the known person condition to a left eye preference under
the stranger condition. This was the only instance in our
experiments in which a horse changed preference under
diVerent conditions.

Discussion

Comparing these results to those of experiment 1, the
horses trained on both sides showed a weaker left eye
response than those trained conventionally. With a stranger,
the bilaterally trained horses showed a similar left eye pref-
erence to that of the traditionally trained horses under the
neutral condition; with a known person, they showed even
less preference. The diVerence between the known person
and stranger conditions was not signiWcant. This might
have been because the same “unknown person” was used
throughout, and could thus have become familiar to the
horses. However, the GEE analysis did not show a signiW-
cant eVect of the number of the trial, and had familiarisa-
tion been the reason we would have expected the earlier
trials to show a stronger left eye preference than the later
trials.

Intriguingly, the “right eyed” horses in both groups,
although only a very small sample (N = 3), showed the
same trends with regard to the right eye, that is to say they
showed stronger lateralisation under the stranger condition.
As these horses had similar training to the others in their
groups, this is further evidence that training is not a factor
in the choice of preferred eye.

The weaker left eye preference among the bilaterally
trained horses could have been a direct consequence of
their training, simply a greater acceptance of a human on
the right side; or it could reXect a general lower level of
emotionality among these horses, as a result of this train-
ing. The latter would be consistent with other studies
which have connected left eye preference with emotional-
ity. If the weaker left eye preference in bilaterally trained
horses was a direct function of their training, we should
expect this preference to be consistently weaker than in
traditionally trained horses under all circumstances where
a person is present, regardless of the activity or relation-
ship to the person. Conversely, if the weaker preference
was a result of forming a closer emotional bond to the
trainer, we might expect the eVect to vary with the social
situation.

To resolve this ambiguity directly, we needed to com-
pare the performance of bilaterally trained horses under

Fig. 2 Frequency distribution of laterality indices (number of left
responses divided by total responses) for traditionally trained horses,
under neutral conditions and when a stranger is present. A laterality
index of 0 indicates only right eye responses from that horse, a laterality
index of 1 indicates only left eye responses, and 0.5 represents no
observed lateral bias
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passive conditions (experiment 2), with their performance
under interactive testing. In addition, we were interested to
know whether, under interactive testing, training still
makes a diVerence. To answer the latter, we tested both
conventionally trained and bilaterally trained horses in an
interactive situation: if training is indeed the key factor, we
should expect the bilaterally trained horses to show a
weaker left eye preference than the conventionally trained
ones as they did in the passive test. We report the latter
investigation Wrst (as experiment 3), then use the data for
those bilaterally trained horses also tested in experiment 2
to investigate the eVect of the social situation at testing.

Experiment 3: does training aVect eye preference also in 
an interactive testing situation?

We tested the null hypothesis that the type of training (con-
ventional or bilateral) does not make any diVerence to the
preferred eye in an interactive situation. A comparison was
made between group 3, 26 conventionally trained horses,
and group 4, 13 bilaterally trained horses. Both groups were
tested at liberty, in interaction with a trainer who was
known to them.

Procedure

Group 3 was tested using the “join-up” technique popular-
ised by Roberts (2002). The horses were tested in test area 2,
in a 20 m £ 20 m square arena. They were chased by a
trainer until they gave speciWc signals, including turning an
ear to the trainer, making the circle smaller, licking and
chewing, and lowering the head. The trainer then stopped
chasing, turned their back to the horse, and allowed the horse
to approach and stand next to them. We noted the direction
the horse was travelling prior to approach, and the side of the
horse it turned to the trainer as it approached and stood next
to the trainer. As the data were taken from another experi-
mental design which had been constructed to examine the
behaviour prior to approaching the trainer, there were diVer-
ent numbers of approaches from each horse, ranging from 4
to 6, with a total of 85 approaches. These horses were not
previously familiar with the Roberts technique.

Group 4 was tested using a “hook on” method. The
horses were tested in test area 2, in a 15 m diameter round
pen. There they were encouraged to move away from the
trainer by the trainer swinging a rope, and then invited to
return by the trainer turning his or her back. The trainer
alternated the direction (to the left or right) that the horse
was sent away, and we recorded the side of the horse it
turned to the trainer as it returned and stopped next to the
trainer. 8 of these horses were tested on 2 separate occa-
sions with 6 trials to the left, and 6 to the right on each

occasion, making a total of 24 approaches per horse. Five
horses were tested on only one occasion, with six
approaches from the left and six from the right. DiVerent
trainers were used, but all the trainers were known to the
horses already. All the horses were familiar with the “hook
on” method already.

For both groups, experimenter 1 led the horse into the
test area, released it and withdrew. The trainer, experi-
menter 2, then interacted with the horse, while the experi-
menter 1 recorded the data manually and on video tape.

Results

For group 3, there were insuYcient data to analyse the sig-
niWcance of laterality in individual horses, but 23 out of 26
horses positioned themselves more often with the trainer in
their left eye (binomial test, P = 0.001; see Table 2). In
group 4, 12 out of 13 (binomial test, P = 0.003) showed a
preference to put the person in the left eye, and 11 of these
were signiWcant on an individual level (binomial test, all
P · 0.05; Table 2). One showed a non-signiWcant prefer-
ence to put the person on the right.

There was no signiWcant diVerence between the left eye
response levels of the two groups (Fig. 4, Mann Whitney U
Test, N1 = 26, N2 = 13; U = 222.5, P = 0.112).

Discussion

In the interactive situation, we found no signiWcant diVer-
ence in lateral eye preference between the conventionally
trained horses and those trained on both sides. Both
groups showed strong preferences for the left eye, regard-
less of training, test technique or previous experience
(Fig. 4). For both groups, the trainers involved were well
known to the horses and cared for them and fed them, as
well as working with them; there is, therefore, no reason
to suppose that there would be any negative emotion asso-
ciated with them. This would be consistent with the Wnd-
ings of De Boyer Des Roches et al. (2008) that the left eye
preference seems to be connected with both positive and
negative emotions, and not necessarily only anxiety and
negative emotions.

Experiment 4: does the social situation of testing, 
passive or interactive, inXuence eye-preference?

To answer this question, we compared the results of the ten
horses that had taken part in both experiments 2 and 3. We
tested the null hypothesis that there was no diVerence
between the passive and active conditions, so we compared
the responses to a known person in the passive condition
(experiment 2) and to a known person in the interactive
123
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condition (experiment 3). Under both conditions, the horses
had been tested in the same round arena, with which they
were already familiar, and by trainers already well known
to the horses, who regularly fed and cared for them as well
as working with them.

Results

Comparing the laterality indices of each horse under the
two conditions (shown in Fig. 5) with paired tests, there
was a signiWcantly higher left eye response under the inter-
active condition (Wilcoxon matched-pairs signed-ranks
test : W+ = 45, W¡ = 0, N = 10, P = 0.004).

Discussion

Left eye preference is evidently not simply a function of a
person being present, but also of the relationship to that
person at that time. Fureix et al. (2009) also found a diVer-
ence in the responses of horses according to the nature of
the interaction with a human experimenter, with a passive
relationship sometimes eliciting completely diVerent reac-
tions from an active interaction. As the trainers in our
experiment were well known to the horses, there is no rea-
son to suppose that the horses would feel any greater emo-
tion or fear connected with that individual under one
condition than the other; it seems more likely that the
increased left eye preference under the interactive condition
is connected to the nature of the interaction. It is also

Table 2 Comparing traditionally and bilaterally trained horses in an
interactive situation

SigniWcance under binomial test: * P < 0.05; ** P < 0.01;
*** P < 0.001

Group 3 horses 
(traditionally 
trained)

Laterality 
index

Group 4 
horses 
(bilaterally 
trained)

Laterality 
Index

Candyman 1.00 Bigsy 0.67

Francis 1.00 Kari 1.00***

Mary 1.00 Ronja 0.96***

Traum 1.00 Wita 0.92**

Frieda 1.00 Emily 0.96***

Gero 0.75 Triona 0.79**

Verena 0.75 Riska 0.75*

Coleen 1.00 Ringo 0.88**

Tres Chic 0.60 OVe 0.79**

La Belle 1.00 Milka 0.92**

La Luna 1.00 Baron 0.92**

Heaven 0.00 Keira 0.42

Wanda 1.00 Melissa 0.83**

Momo 1.00

Elan 1.00

Indra 0.33

Sylvester 1.00

Demi 1.00

Rhodos 1.00

Amigo 0.67

Pan Tau 1.00

Wiebke 0.33

Tantieme 1.00

Amadeus 1.00

Massimo 0.50

Komet 0.67

Left preferent/
total horses

23/26 11/13

Binomial Test P = 0.0001 P = 0.0225

Fig. 4 Frequency distribution of laterality indices—interactive test,
group 3, traditionally trained horses) and group 4, bilaterally trained
horses (laterality indices as in Fig. 2)
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interesting to note that the horse that showed an increased
right eye preference in the presence of a passive stranger
(Keira), showed an increase in left eye usage in the interac-
tive situation.

Furthermore, when horses “hook on” to a human in this
type of interactive situation, they consistently display a
series of behaviours and body postures connected with
relaxation (McDonnell 2003), for example head lowering,
licking and chewing, and slowing down (Krueger 2007),
and it is widely asserted that hooking on develops the
horse’s trust, comfort and conWdence in the human (Roberts
2002; Brannaman 1997). As the left eye also appears to be
the “rapid reaction” eye (Austin and Rogers 2007), we
would suggest that the left eye may be preferred for the
object or animal to which the horse wants to be able to react
quickly: which might be a potential threat or predator, but
could also be a herd mate. This idea will be developed fur-
ther in the general discussion.

General discussion

In all these experiments, there was a robust tendency for
most horses to prefer consistently to use the left eye for
viewing the person or the environment. In a very few
horses, that preference was the reverse in direction, but
equally consistent. 48 of the 55 horses showed a left eye
preference, 5 showed a right eye preference, 1 showed no
preference and 1 changed preference under diVerent condi-
tions. The population preference to use the left eye to
observe a person, or in the absence of a person to observe
the wider environment, was statistically signiWcant for all
groups in every experimental condition, bar a single condi-
tion of one experiment where the same trend was non-sig-
niWcant.

These Wndings are consistent with some results of past
studies, including studies of other vertebrate species.
Cantalupo et al. (1995) have shown a preference in Wsh, and
Rogers et al. (1994) in small-eared bushbabies, to view a
potential predator with the left eye; a similar tendency has
been found in toads (Lippolis et al. 2002) and primates
(Nedellec-Bienvenue and Blois-Heulin 2005; Chapelain
and Blois-Heulin 2009). De Boyer Des Roches et al. (2008)
found that horses prefer the left eye for viewing objects
with both positive and negative association but the right eye
for neutral objects. Larose et al. (2006) found a correlation
between the emotionality of the horse and its tendency to
use the left eye to view a novel object, with the right eye
being used more often by horses with a lower emotionality
index. They suggest that the use of the respective eye is
bound to the individual’s perception of speciWc situations,
and that the choice of eye is governed by that horse’s char-
acter and its assessment of the environment. Consistent

with this interpretation, Austin and Rogers (2007) found
that horses were more reactive to a frightening stimulus
when it was presented on the left. The Xight distance was
greater when the stimulus was presented Wrst on the left
than when it was presented Wrst on the right. Additionally,
Rogers (2000) found that chicks, and Lippolis et al. (2002)
found that toads are also more reactive to predators per-
ceived with the left eye.

It is interesting that the horses in our experiment 1 pre-
ferred the left eye under the “neutral” condition to view the
wider area, while in the De Boyer Des Roches et al. (2008)
study, the horses preferred the right eye for a “neutral”
object. However, these apparently contradictory results
may, in fact, reXect the same underlying trait. If the left eye
is preferred for evaluation and assessment, we would expect
it to be the preferred eye for observing whichever object or
area is perceived to have the greater need for analysis; those
horses choosing to view a neutral object with the right eye
may rather be choosing to evaluate the broader environment
with the left eye. Taking into account the Wndings of Austin
and Rogers (2007) that most horses react more strongly to a
frightening stimulus on the left, it could be that most horses
prefer to use the left eye for objects or scenarios where they
feel they may have a need to react quickly. The strong popu-
lation laterality we and others have found could have a sur-
vival advantage for a prey animal, in that this could help in
synchronising the herd and to improve Xight reaction, as has
been discussed for diVerent Wsh species (Sovrano et al.
1999). Ghirlanda and Vallortigara (2004) propose that brain
and behavioural lateralization may have evolved under
“social” selection pressures and evidence for lateralisation
in response to social stimuli has been found in chicks
(Vallortigara and Andrews 1991) and quails (Zucca and
Sovrano 2008). While our work has so far been restricted to
eye preference, it would be interesting in a further study to
compare the level of emotionality under diVerent conditions
in interaction with people, and see whether emotionality
correlates with degree of lateral preference.

We found a clear diVerence when a stranger was present
but passive, between the traditionally trained horses and
those trained on both sides, with the traditionally trained
horses showing a stronger left eye preference. This diVer-
ence disappeared in the interactive situation, when both tra-
ditionally and bilaterally trained horses showed a similar
ratio of left eye to right eye preferences and the same aver-
age laterality index. Moreover, for horses tested under both
conditions, there was a signiWcantly higher left eye prefer-
ence in the interactive condition. While it could be argued
that the training might have aVected the lateralization of
fear reactions or responses to novelty, in that case we
would expect the eVect to be consistent for horses trained in
a particular style. Thus, the bilaterally trained horses would
be expected to show a consistently weaker preference than
123
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the traditionally trained groups. In fact, the diVerence
between the groups disappeared in the interactive condi-
tion. We, therefore, suspect that under passive conditions,
especially with a conventionally trained horse, the human
elicits responses comparable to those shown in other stud-
ies towards inanimate novel objects. In contrast, when
interacting with the horse, the human is perceived socially
regardless of the horse’s training history, eliciting consis-
tent reactions.

We suggest that the explanation for the population-level
laterality eVects may be linked to the speed of response that
is required in diVerent situations. At present, it is unknown
how the members of a group of horses communicate with
each other when in Xight, that is to say how the group can
maintain a close formation and gallop at full speed appar-
ently as almost one unit. One proposal is that the actions of
a herd leader are passed very quickly through the herd in a
sort of “ripple eVect” which the herd members instinctively
follow, as has already been proposed in birds (Eftimie et al.
2007). If the left visual Weld is indeed more reactive, as sug-
gested by Austin and Rogers (2007), left-side vision may
be preferred in such situations. We would, therefore, sug-
gest that the left eye may be preferred for whatever object,
scenario, person or animal, to which the horse needs to
respond quickly or give its greater attention at that moment.
That need may be derived from a perception of the object or
situation as a potential threat, or out of a perception of it
being an individual the horse would wish to cooperate with
or respond to quickly. Further research on horse to horse
interactions will be needed to investigate this suggestion.

The evidence from these experiments suggests that the
horse’s general preference to have people on the left is not
simply a function of habit and training, but rather it is con-
nected with the horse’s emotions and perceptions. This has
important implications for the practical situation, and the full
context of the left preference needs to be considered in the
training situation. In future research, it would be interesting
to investigate how the left eye preference develops by testing
young horses at diVerent ages, and to discover whether there
is any correlation between strength of laterality and the rank
of a horse in the herd hierarchy. These would give further
clues as to the signiWcance of lateralisation and how it might
relate to the horse’s cognitive functions.

In summary, we can draw three broad conclusions. First,
horses appear to prefer to keep “high priority” stimuli in
one visual Weld (the left, for most horses); second, when
interacting with a human tester, the tester appears generally
to be the highest priority for the horse, and this is not
aVected by the horse’s training; and Wnally, when a human
is present but passive, the human is a priority for conven-
tionally trained horses who regard them as a risk, but less
for the bilaterally trained horses, apparently because they
are more comfortable in the presence of humans.
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