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Commentary

Learning about horses: What is equine learning all about?
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Murphy and Arkins (2007) provide an extensive and com-

prehensive review of the research that has been conducted on

equine learning processes and cognition and its application in

horse training and management. The authors discuss the prob-

lems that researchers have faced when applying and interpreting

results of experimental tests to measure learning ability, intelli-

gence and memory in the horse. Their review provides detailed

description of the studies conducted on equine learning pro-

cesses and proximate mechanisms of learning and suggests

promising avenues for future research. As Murphy and Arkins

(2007) emphasize, it is surprising that research on equine learn-

ing is scant when compared to studies on other species, despite

the historical relationship between humans and horses, and the

potential application of such research to improve horse training,

management practices and welfare.

Nevertheless, Murphy and Arkins (2007) paper covers mainly

the psychological dimension of learning, which has been the

most studied dimension of equine learning. Biological aspects

such as function and adaptive value were briefly addressed and

it seems the lack of research in this area is even more strik-

ing. Relevant questions which could have been discussed are,

for example: ‘What is equine learning about?’, ‘What kind of

information about the environment do horses perceive and use?’,

‘What is the adaptive value of learning?’, ‘What are the bene-

fits and costs of learning?’, and ‘Which environmental contexts

facilitate learning?’ Our commentary will expand on these ques-

tions and suggest avenues for future research on equine learning

that stem from field studies of horse social behaviour and from

studies about learning in other species.

1. Learning in the natural environment: placing

learning into context

Extensive research has been conducted during the past

decades on the behaviour of feral and domestic horses under
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different ecological, demographic and management conditions.

Nevertheless, there has been limited interplay between these

studies and equine learning studies.

Most equine learning studies have been conducted under arti-

ficial experimental conditions to measure specific abilities or to

test the relationship between learning abilities, manageability

and performance during training. The underlying expectations

were that individual learning abilities would remain stable across

time and situations. Nevertheless, as Murphy and Arkins (2007)

noted in their review, several studies reported high variability in

both intra- and inter-individual learning performance and poor

correlations between ability to learn different tasks and between

learning abilities and trainability (see also Nicol, 2002).

These results from experimental studies seem to support

Bekoff’s (1995) view that one should be careful in making gen-

eralizations about the cognitive skills of a species based on data

from a small number of individuals, who have been exposed to a

limited array of behavioural challenges. Moreover, these results

suggest that learning performance is very context-specific. As

Lefebvre and Helder (1997) pointed out, learning should not

only be seen as a capacity that an animal may or may not

have, but also as an option that an animal may or may not use.

Therefore, learning performance should be distinguished from

learning ability. If one is to maximize equine learning perfor-

mance, it is also necessary to investigate which contexts facilitate

development and expression of learning abilities.

Although the complex social relationships of horse groups are

suggestive that social learning could play an important part in

equine learning, experimental studies have failed to demonstrate

this. Nicol (2002) and Murphy and Arkins (2007) argued that

experimental sets might have failed to replicate the contexts in

which social learning would be most likely to occur because the

subjects were somewhat unfamiliar to each other. These authors

suggested that the ‘observer’ horse could be more attentive and

motivated to learn a novel task demonstrated by a familiar dom-

inant horse than from an unfamiliar one. We agree with this

argument and also believe it would be interesting to investigate

the influence of affiliative relationships, kinship, social motiva-

tion, emotional state of the demonstrator (Veissier et al., 1998)
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and number of demonstrators (Lefebvre and Helder, 1997). Iden-

tifying the factors that promote social learning would allow us

to know which animals could be better demonstrators, and train

them to serve as models to improve learning of novel tasks by

others (Veissier et al., 1998).

Learning is a process by which animals can adapt their

behaviours to suit the environment through experience. Studies

of equine learning and perception have reflected mainly human

perception, rather than that of the horses. Most research has used

visual stimuli, despite the fact that olfactory, auditory and tac-

tile stimuli also play an important part in horse perception of

the environment (Saslow, 2002). Moreover, visual stimuli often

consisted of objects and figures not commonly found in their

environment. The sensory, perceptive and cognitive capacities

of a species are adapted to the complexity of their environment

and social behaviour (Piggins and Phillips, 1998). Therefore,

horse’s performance may be better at tasks that require them to

learn associations, discriminations or concepts similar to those

which increase reproductive success in their natural environ-

ment. For example, learning the category ‘water’ may be easier

than learning the category ‘triangle’ (Sappington and Goldman,

1994). This may partly explain why horses were reported to

perform some tasks and not other tasks that seemed to require

similar learning abilities.

We believe that equine learning abilities would be most suc-

cessfully investigated under the conditions that most resemble

those of the environment where natural selection ‘shaped’ them

(Bekoff, 1995). Field studies including observation, descrip-

tion and experimentation could be carefully designed to assess

what horses perceive and learn about their ecological and social

environment and how they use that information. Perceptual

and learning abilities of feral and free-ranging horses can be

examined by observing their use during daily activities, such as

feeding, communication, developing bonds, establishing domi-

nance relationships, or movements through the home range.

Gregarious species with complex intra-specific communica-

tion patterns are likely to have the ability to discriminate or

categorize conspecifics (Veissier et al., 1998). Therefore, we

believe the interesting question is not ‘whether’ horses have

these abilities, but ‘which’ categories they form and use. The

influence of age, dominance rank, kinship and familiarity on

horse social behaviour suggests that horses may be able to

discriminate and categorize other horses on the basis of these

factors. Dominance hierarchies in horse groups are based pri-

marily on age (Wells and von Goldschmidt-Rothschild, 1979;

Sigurjónsdóttir et al., 2003; Heitor et al., 2006a). Group stability

is maintained by long-term affiliative bonds, and new members

of a group receive increased aggression (Linklater et al., 1999;

Heitor et al., 2006a). Affiliative relationships were observed to

be stronger among horses with similar age, close dominance

rank, close relatives and genetically related individuals out-

side the family unit (Wells and von Goldschmidt-Rothschild,

1979; Sigurjónsdóttir et al., 2003; Heitor et al., 2006b). There-

fore, it would be interesting to test whether horses are able to

categorize conspecifics as familiar/unfamiliar, older/younger,

dominant/subordinate, kin/non-kin or to discriminate between

close/distant ranking horses and close/distant relatives.

The ontogeny and mechanisms of conspecific individual

recognition have been extensively studied in other domestic

species, such as sheep (Veissier et al., 1998), cattle (Hagen

and Broom, 2003), pigs (Kristensen et al., 2001) and hens

(Hauser and Huber-Eicher, 2004). In contrast, little is known

about the relative role of the senses in individual recognition

among horses. The few existing studies were focused mainly

on mare-foal recognition (Wolski et al., 1980). Furthermore, it

has been reported that cattle and pigs can discriminate between

people (Rybarczyk et al., 2001; Koba and Tanida, 2001) and it

would be interesting to examine this ability in horses as well.

One could test horse’s ability to discriminate familiar from unfa-

miliar people or discriminate between human emotional states

(e.g. anxiety) on the basis of visual, olfactory and acoustic cues.

We believe the results of such studies could be of great use in

‘real life’ situations such as horse training.

2. Adaptive value, benefits and costs of learning

The adaptive value of learning may be greater in envi-

ronments where important resources can be associated with

simple cues than in environments where access to resources

is unpredictable (Dukas and Duan, 2000; Shettleworth, 2001)

or unrelated to learning performance. Comparative studies of

learning abilities in horses living under different levels of human

intervention, as well as experimental manipulation of resources

and environmental stimuli, could shed further light into the adap-

tive value of equine learning abilities.

In feral and free-ranging horse populations, learning the sig-

nificance of behavioural signs (e.g. postures and vocalizations)

ensures efficient communication among group members and

promotes group cohesion. For example, horses learn early in

life to respond to threats from dominants through avoidance,

after threats have been repeatedly paired with aggression. Learn-

ing to discriminate dominants from subordinates allows horses

to adjust behaviour accordingly, thereby reducing aggression.

Mother–offspring recognition is essential for maternal care and

foal survival, and discrimination of kin could also be used to

avoid mating with relatives and prevent inbreeding. Discrim-

ination of group members from non-group members ensures

coordination of movements and group cohesion, which affords

protection against predators. Some prey species learn to adjust

antipredator responses according to the risk posed by the preda-

tor, through association with its odour (Ferrari et al., 2006). The

role of learning in predator avoidance could also be explored in

the horse.

Horse domestication involved genetic and environmental

changes that may have affected equine learning abilities. Genetic

changes induced by artificial selection and natural selection

in captivity (Price, 1999) may have led to reduced awareness

(Piggins and Phillips, 1998) and decreased learning abilities,

compared to feral horses. Moreover, relaxed selection under

domestic conditions may be responsible for increased variability

in equine learning abilities, because these are no longer essential

for life-sustaining activities, such as finding food and avoiding

predators (Price, 1999). Management conditions in which most

domestic horses are kept offer limited opportunities for contact
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with conspecifics and reduced exposure to stimuli, which may

have negative impact on their learning abilities. Husbandry

systems where horses are allowed social contact with con-

specifics, such as pasture or group housing, could improve social

and individual learning skills and trainability (Søndergaard and

Ladewig, 2004). It would also be important to identify sensitive

periods and key stimuli for development of learning abilities and

to use that information to provide domestic horses with a social

environment that maximizes learning performance.

Learning is metabolically costly and subject to a trade-off

with other components of life history (Barnard and Luo, 2002).

Benefits and costs of learning may depend on factors such as

horse’s age, dominance, body condition and reproductive state,

as well as on the environment. Older horses have lower residual

reproductive value (Cameron et al., 2000) and may have less to

gain by learning new behaviours than younger horses. Barnard

and Luo (2002) reported that dominance affected learning per-

formance of laboratory mice in a maze-learning task. Pairs of

mice that did not initially differ in learning performance, showed

significant differences after dominance relationships were estab-

lished, with the dominant of the pair performing better than

the subordinate. In contrast, Mader and Price (1980) found no

correlation between dominance and learning scores in horses.

Mares in poor body condition and lactating mares may have less

energy available for learning. Therefore, it would be interesting

to examine whether there is a decrease in learning performance

coincident with foaling. Barnard et al. (2006) showed that learn-

ing effort could increase susceptibility to infection in laboratory

mice, due to a trade-off between learning and immune function.

Similar trade-offs between learning and other components of life

history could account in part for the reported inconsistencies in

equine learning performance across time, and deserve further

investigation.

3. Final remarks

This commentary intended to stress the importance of

integrating psychological and biological dimensions of cog-

nition (Shettleworth, 2001). We believe that such integrated

research would provide a more complete and contextualized

understanding of equine learning and aid the interpretation

of the apparently contradicting results of experimental studies

reviewed by Murphy and Arkins (2007). Moreover, a contextual-

ized analysis of learning would help us provide domestic horses

with an appropriate environment and opportunities to develop

and fully express their potential learning abilities and also to

improve their welfare.
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