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%% Abstract By definition, ethology is primarily the scientific study of animal behaviar, especially as it
4 occurs in 4 natural envirenment; applied ethology being the study of animal behavior in the human
%E domain. The terms equine ethology and ethological training are becoming commenplace in the
¥ equestrian domain, yet they seem to be used with a conspicuous lack of clarity and with no mention of
2 learning theory, Most of what we do to train horses runs counter to their innate preferences. This article
£ summarizes the ethological challenges encountered by working horses and considers the merits and
% limitations of ethological solutions. It also questions the use of terms such as “alpha” and “leader” and
: examines aspects of learning theory, equine cognition, and ethology as applied to horse training and
1 clinical behavior medification. We propose 7 training principles that optimally account for the horse’s
ethological and learning abilities and maintain maximal responsivity in the trained horse. These
principles can be summarized as: (1) use learning theory appropriately; (2) train easy-to-discriminate
signals; (3) train and subsequently elicit responses singularly; (4) train only one response per signal; (5)
train 21l responses to be initiated and subsequently completed within a consistent structure; (6) train
persistence of current operantly conditioned responses; and (7) avoid and disassociate flight responses.
Adherence to these principles and incorporating them into all horse training methodologies should
accelerate training success, reduce behavioral wastage of horses, and improve safety for both humans

© 2007 Blsevier Inc. All rights reserved.

Introduction

Although humans have been interacting with horses for
many millennia through hunting, it is only relatively re-
cently that horses have become beasts of burden and been
used for transport, war, agriculture, and more recently, sport
and leisure. Direct evidence suggests that horses were do-
mesticated at around the end of the second millennium BC
(Levine, 2005). Since the beginnings of domestication, var-
ious techniques for training them have been developed and
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handed to subsequent generations through word of mouth or
literature.

It is likely that since domestication, selective breeding
has reduced the hyper-reactive tendencies of the horse. That
said, it has not eradicated the tendency for some horses to
buck as a result of the girth pressure during foundation
training. Thus, even though the percentage of horses that
buck when first saddled is low, this response is still gener-
ally expected in some horses. Although it is probable that
during the process of selective breeding over 4 millennia of
domestication the associative learning abilities of the horse
have not changed, the same may not be true for habituation.
Therefore, it is proposed here that the major cognitive
change that occurred during selective breeding over the
millennia was the capacity for habituation. The domestic
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horse habituates readily to a wide array of environmental
and social stimuli. Such an extreme ability to habituate may
have been maladaptive for the wild horse.

The terms equine ethology and ethological training are
becoming increasingly common in the equestrian domain
and yet they seem to be used with a conspicuous lack of
clarity. Among the more outrageous examples are recent
attempts to establish Equine Ethology as a brand of training
system. This is rather like a paracetamol (acetaminophen)
manufacturer calling itself ‘Pharmacology’ or a religious
sect dubbing itself ‘Theology.’ The term ethologically
sound training has appeared in the scientific literature but
without an adequate definition or an explanation of what
constitutes ethologically flawed training. Effective and hu-
mane training always takes account of the animal’s ethol-
ogy, so there seems little need for the development of a
distinct subclass of training,

It is time to set out the correct meaning of these terms
and also to identify human-horse interactions that are es-
peciaily reflective of ethological principles. This article ex-
plores the ethological challenges encountered by working
horses and considers the merits and limitations of solutions
that bypass associative and non-associative learning.

Discussions of horse~human interactions acknowledge
the use of ethological techniques to some extent but have
focused largely on cognitive and learning abilities. This is
becaunse purely ethological solutions are limited (McGreevy
and McLean, 2006) because they are confined to the innate
predispositions of the animal that humans can capitalize on
to modify behavior (allelomimetic behavior, social facilita-
tion, stimulus enhancement, and so on). By way of contrast,
learning theory provides far greater possibilities to alter
behavior through the non-associative processes of habitua-
tion and sensitization and associative modalities such as
operant and Pavlovian conditioning. With a focus on dres-
sage (from the French: dresser, to train), this article explains
how equitation science may allow us to re-appraise the way
all horses are trained.

Successful horse training over the millennia reflects the

effective use of learning theory, Importantly, it is also likely
that various training methodologies over the millennia more
or less approximated optimal learning conditions but prob-
ably achieved viable outcomes chiefly because of the
horse’s abilities in stimulus generalization. This variation in
efficiency is an important consideration that would explain
the current high rates of wastage among domestic horses
attributed to behavior problems (Odberg and Bouisson,
1999; Von Butler and Armbruster, 1984). Therefore it
makes sense to explore the horse’s ethology, cognition, and
learning abilities to inform the development of a set of
principles of correct training. From this vantage point it
should then be possible to identify behavioral disozders in
any equestrian discipline that result from the abrogation of
at least one of these principles.

Learning theory emerged from psychology to explain
changes in behavior, beyond hard-wired physiologic and

non-associative learning modalities, that are a product of
reinforcement (McGreevy and Boakes, 2007). Reinforce-
ment can be defined as that process in which a reinforcer
follows a particular behavior so that the frequency (or prob-
ability) of that behavior increases (McGreevy, 2004;
McGreevy et al., 2005).

Learning theory maintains that stimuli that meet the
behavioral needs of animals (such as food, water, com-
fort, sex, and companionship) are primary reinforcers. In
equitation, the horse strives to meet his behavioral need
for comfort, learning all of his basic locomotory re-
sponses (including go forward, turn, go sideways, and
stop/slow/go backward) through negative reinforcement
(NR) (McGreevy and McLean, 2005), The same holds
true for the horse’s basic locomotory responses in-hand
with the action of the lead rein (lead line) on his head-
collar or halter.

Equitation presents a number of stimulus discrimination
problems for the horse. Aside from conditioning, there are
several training principles that help to enhance discrimina-
tion. These include using specific loci on the horse’s body
for achieving stimulus control. This goal demands correct
and consistent riding posture and technique. The training
principles also include the importance of conditioning or
eliciting one response at a time, as well as training consis-
tent attrtbutes for all learned responses including the time-
frame and structure of transitions. In equitation, transitions
can be either inter-gait (changes from one gait, such as
walk, to another, such as trot) or intra-gait (changes in speed
and stride length within a gait). Both inter-gait and intra-gait
transitions can be either upward or downward (e.g., from
walk-to-trot or trot-to-walk), from shorter-to-longer strides
or longer-to-shorter strides, or from faster-to-slower steps or
slower-to-faster steps. To maintain optimum responding it
is also important to train persistence of trained responses.
The change is maintained until the horse is cued to offer
another response. For example, in the case of a horse that
has been prompted to make a transition from slower-to-
faster steps, the faster steps should persist until the rider
signals for the next transition. This applies to the qualities of
the horse’s locomotory responses such as rhythm, tempo,
line, direction, straightness, and head/neck posture. In dres-
sage, the persistence of these features is known as self-
carriage: the self-maintenance of thythm, tempo, direction,
straightness, and outline (McGreevy et al., 2005). A final
principle focuses on the avoidance of fearful behaviors
because of their interference with learning and their ten-
dency to show spontaneous recovery (McGreevy and
McLean, 2006).

This article sets out to identify and establish a set of
training principles essential for optimal learning in horses
during training. It follows that these principles should di-
minish negative welfare outcomes associated with some
current horse training practices (including inappropriate
punishment, simultaneous bit and flank pressure, failure to
reward appropriate responses) (McGreevy' and Mclean,
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social challenges include leaving the social group, taking
the lead in the company of established leaders, being close
to aggressive conspecifics, walking abreast rather than trek-
king in a live, and ignoring displays by other horses. En-
Even when riding alone we may demand responses that
naturally arise only in social contexts, contexts far removed
Examples of environmental challenges include leaving
the home range, deviating from an obvious track and tra-
Riding brings both social and environmental challenges
Responses to physical discomfort under saddle generally
have more to do with physiology than ethology. The most

forced proximity to conspecifics can cause one horse to
ranging state. It can also be hazardous because it limits

vision, such as when horses are clustered during steeple

chasing. Furthermore, as jockeys well know, when gallop-
ing horses are too closely spaced, they may be prompted by

their conspecifics to jump when they are not close enough to

the obstacle to clear it safely,
the ways in which equitation provides environmental chal-

tread on another in ways that seldom occur in the free-
from the manége. The collection and elevation required in
higher levels of dressage, for instance, may be appropriate
when horses greet one another but are ethologically discor-
dant in isolation.

versing, rather than avoiding, obstacles. Other examples of
lenges to horses that ran counter to their ethology appear in
Table 1.

and is a useful example of the way we overcome horses

innate responses and thus ignore their preferences. For ex-
ample, free-ranging horses rarely maintain a fixed postural
outline while changing gait, The current debate surrounding
hyperflexion (Rollkiir) has helped to highlight the extent to
which riders can enforce a sustained, abnormal manipula-
tion of a horse’s posture and sometimes gain a competitive
advantage ag a result (van Breda, 2006).

obvious sources of physical discomfort are the bit, the
rider’s leg/spur, the whip, the ‘carrot-stick,” and the girth.
This is important because there seems to be an implied
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systems, and motivation. It helps us to predict some of the

ways horses out of their natural environment (i.e
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Equine ethology describes not only communication but
Ethological challenges include interventions that cause
horses both social and environmental distress. Examples of

2005) and allow horses to learn as efficiently as possible.
Furthermore, these principles should assist in explaining the
ontogeny of training difficulties and disorders, ranging from
contlict behavior (responses characterized by hyper-reactiv-
ity that arise largely through confusion) to learned helpless-
ness, especially those attributable to deficits in one or more
of these principles.
Ethology is primarily the study of animal behavior in a
natural environment. It can help us understand how animals
respond to environments in which they have not evolved
(e.g., the human domain), More accurately, it is the study of
animal behavior in the environment in which natural selec-
tion acted to shape that behavior. Given that all aspects of
behavior are subject to natural selection, ethology is not
merely the study of innate behaviors but also the study of
how selection, both natural and artificial, has influenced
learning strategies and capabilities. Natural selection will,
for example, have influenced whether or not an animal
learns well individually, or learns by observing conspecif-
ics, or both. It will have influenced such variables as relative
attention devoted to learning new food finding techniques
versus scanning for predators.
domestic context) might react and cope with various chal-
tenges and how behaviorally flexible they may be. As such
- it underpins enlightened and effective training but is not a

equine behavioral needs and preferences,
training system or philosophy per se.
Ethological challenges

Ethology
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assumption that the relationship a human has with a horse
on the ground is identical to the relationship when he is
mounted. It is by no means certain that horses connect
pressure in the mouth with the rider. They have not evolved
to expect that another animal can apply pressure to the
inside of the buccal cavity via a piece of metal. This cog-
nitive aspect may account for the apparent tolerance horses
show when allowing heavy-handed riders to mount them
time after time. It is therefore unnecessary and inappropriate
to complicate a rider’s interventions by giving them anthro-
pomorphic labels such as asking (e.g., asking the horse to
lower his head), encounraging (e.g., using the inside leg to
encourage forward movement), and supporting (e.g., out-
side rein to support the impulsion). It may be the intention
to use words that are common in every day usage and
convey an attitude of cooperation rather than supremacy but
the abiding problem with the use of an anthropomorphic
framework to explain rider—horse interactions is that it can
disguise and justify abuse of horses that offer undesirable
responses. Most horses benefit when science provides
mechanistic explanations of equitation, even though some
horse-lovers argue that this is undermining the bond they
share with their horses (McGreevy, 2007).

Communicating ethologically

There is an appealing notion that we can apply equine
social strategies to human—horse interactions, althorgh data
and scientific rigor are lacking in this domain. In the midst
of social confiict among horses, it is often appeasement
signals that switch off aggression (McGreevy, 2004) and
thus determine the outcome. These signals may be very
subtle: indeed so subtle that they are the subject of consid-
erable debate among equine ethologists (Goodwin, 1999).
Horses have rod-dominant dichromatic photoreceptors ar-
ranged in a visual streak, giving tremendous peripheral
vision that contrasts with the cone-dominant trichromatic
area centralis of humans (Bvans and McGreevy, 2006).
They are able to detect minute cues from animals (and not
just horses) around them. It seems likely that most human
signals are not necessarily interpreted as homologues of
equine signals (Roberts and Browning, 1998). How crude
are the signals from a human (o an equine observer? With
no tail, fixed ears, a short, inflexible neck and only 2 legs we
can hardly expect horses to regard us as equine. The chance
that we can mimic equine signaling with any subtlety seems
remote. Perhaps this is partly why humans rarely claim an
ability to issue appeasement signals to horses and why
agonistic advances (that may facilitate putative domination)
prevail. Humans who fall into the trap of assuming that they
can speak the language of horses with eloquence may fail to
recognize the averseness of some of their behavior and so
put horses under inappropriate pressure. Ultimately, how-
ever, any search for equine analogues of human inferactions
with a horse becomes virtually irrelevant when a human
gets on the horse’s back. This point is based simply on the

observation that horses mount conspecifics far more occa-
sionally and far more briefly, in play and sexunal congress.

Relating ethologically

H, when handling horses on the ground, we are to cor-
rectly exploit the social organization of Equidae in training
and handling them, the distinction between so-called dom-
inance characteristics and leadership is critical. It is impor-
tant to recognize that in the equestrian context, the imposi-
tion of so-called dominance manifests as the application and
withdrawal of aversive stimuli and therefore cannot be con-
sidered outside the framework of learning theory
(McGreevy, 2007). There is growing distaste for the term
‘alpha’ because this implies domination and permanency.
This trend is also found in dog-training circles, and has led
io a preference for the notion of leadership. This concept of
humans as leaders of horses has subsequently gained cur-
rency in equestrian contexts but brings its own set of prob-
lems. It implies that all horses that ‘respect’ a human as
leader and have subsequently bonded to him or her will
follow that human even when conspecifics are present.
Leadership implies also that such bonded horses will follow
humans to aversive places away from the sanctuary of
conspecifics. There is no evidence in the scientific literature
of these phenomena occurring. Furthermore, those who sub-
sciibe to the notion of leadership do not explain how lead-
ership qualities can be developed. Rather, they describe
operant techniques that condition some useful responses.
Perhaps this area of debate would move forward if there was
more intraspecific evidence of the role of learning in the
acquisition of equine leadership and following styles.

Unless they have been hand-reared or subjected to ex-
cessive early handling, horses will always find conspecifics
more salient than humans as leaders. Analogues drawn
between human—horse interactions and elements of the
equine ethogram can be tenuous. For example, it is sug-
gested that simply being behind a horse and driving it
forward (as in long-reining) is directly analogous to the
herding behavior of stallions (Zeitler-Feicht, 2004). This
assumption is very difficult to test but convincing evidence
would include behavioral analogues in horses driven by
humans of the responses herd members typically make
when driven by a familiar stallion. Perhaps we should sim-
ply accept that we are, at best, caregivers and companions,
and when we are not giving care and companionship, we are
trainers. Conspecifics, including dams, can condition mem-
bers of their social group and this activity may facilitate
some later function but whether training is their intention is
debatable. Although there is clearly some overlap between
care-giving, companionship, and training, there seems sense
in compartmentalizing them. To do so helps us approach
each set of activities with clear expectations,

It has been suggested that humans can enter the social
‘hierarchy’ of groups of horses by mimicking their behav-
ior, most notably through their signals (Roberts, 1997; Sigh-
ieri et al., 2003). Based on the debatable premise that a herd
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is organized according to a social status established by
means of ritualized conflict, this approach has grown in
popularity but embodies some muddy thinking.

Consider round-pen training as an example. The merits
of this type of hands-off training are purported to be that it
is humane and carries with it little risk of learned helpless-
ness. The chief appeal of this approach lies in the notion that
it is possible to manage unhandled horses without coercion
by mimicking behaviors from the equid social ethogram.
But round-pen training does involve coercion. For un-
handled horses, being approached and touched seem to lie
on the same continuum of aversive interactions as being
whipped, they are all interactions worth avoiding
(McGreevy, 2004). Round-pen training can be ineffective
insofar as achieving anything useful in human-horse inter-
actions. Indeed, it has been proposed that horses might
simply learn how to aveid being chased (Krueger, 2007}, in
other words, negative reinforcement. In some circumstances
(with fearful horses, for example), round-pen training can
be inhumane. It can precipitate chronic stress if used to
condition horses into constant states of hyper-reactivity and
therefore may increase behavioral wastage in the form of
loss of wsefulness and commercial value, a trend that can
lead to euthanasia. Furthermore, rewards in round-pens of-
ten take the form of rubbing, typically on the forehead.
Although this intervention may indeed be effective, it lacks
ethological salience, given that allogrooming of the fore-
head by conspecifics is unlikely to occur compared with
wither-scratching, which has been shown to lower the heart-
rate (Feh and de Maziéres, 1993; McBride et al., 2004).
Interestingly, a recent report of responses to round-pen
training states that grooming seemed to have no significant
effect on the horses’ tendency to follow trainers in the
round-pen itself (Krueger, 2007).

A raft of questions is launched by the philosophy of
human-as-leader. What if, despite embracing the notion
wholeheartedly, handlers cannot persuade their horses to
comply? Does it mean that the horse has better and more
consistent leadership characteristics? If the horse fails to
follow the handler into a trailer, does that simply mean the
human was perceived as a poor leader? What particular
aspect of the human’s leadership was lacking? How can this
be studied scientifically? Are there negative welfare impli-
cations for the horse that doesn’t recognize any human as
leader? If a third party leads the horse using negative rein-
forcement is he/she showing subliminal leadership?

One would expect horses that have bonded in this way
and genuinely regard certain humans as leaders to seek
out the company of the human leaders and forsake their
conspecific affiliates. However, there is currently insuf-
ficient evidence that horses in a paddock approach hu-
mans for reasons other than mere curiosity or because
they have been conditioned to do so. Indeed, it is worth
noting that after ‘successful’ round-pen training, horses
show no increase in their tendency to follow trainers

(Krueger, 2007), leading us to question the use of such a
potentially detrimental technigque.

Ethological solutions

It has been suggested that a trainer’s interactions with
horses should be based on 3 elements fundamental to the
equilibrium of the herd; flight, herd instinct, and “hierarchy’
(Sighieri et al., 2003). However, this approach overlooks the
importance of foraging, coalitions, kinship and affiliation as
well as the reality of the effects of conditioning on all innate
responses. Ethologically sound solutions should not depend
on a notion of the horse’s benevolence—that the horse is
‘wanting to be with’ or*wanting to please’ the trainer. This
is an ideologically unsound mindset owing to its anthropo-
centricity.

The importance of habituation, sensitization, operant and
Pavlovian conditioning should never be underestimated be-
cause they facilitate efficient learning and underpin training
techniques. They are informed by learning theory, and sup-
ported by ethology. Although most training systems use a
blend of all 4 of these processes, there are fundamental gaps
in the understanding and acceptance of their place in eques-
trian coaching (Warren-Smith and McGreevy, 2006).
Studying equine ethology demands consideration of how
natural selection shaped horse behavior and horse learning
capacity. Training philosophies that embrace learning the-
ory can be ethological in the sense that they might take into
account the types of stimuli horses are most likely to re-
spond to and the types of reinforcer that are most rewarding
(from knowledge of ethology).

Instinctive responses predicted by ethology can facil-
itate horse handling without the need for deliberate train-
ing, For example, allelomimetic behavior, mimicry, stim-
ulus enhancement, and social facilitation (McGreevy et
al,, 2005) are all mechanisms for changing behavior
without associative conditioning. However, these are
adaptive mechanisms that evolved for group cohesion
and they can and do act on behaviors that may have been
subject to conditioning themselves.

Ethologically-based training solutions can capitalize on
‘leadership’ by conspecifics and possibly even the effects of
psychopharmaceuticals (including pheromones) (Falewee et
al,, 2006). Dressing up training systems as being forms of
ethology denies the importance of learning theory and im-
plies that we must speak the language of horse. This may be
beguiling but it is an illusion ultimately.

The illusions of horse owners are generally harmless as
long as they do not create unrealistic expectations. Learning
theory can and should be used to explain all training technigques
no matter how elaborately they are camouflaged. For example,
advance-and-retreat (Blackshaw et al., 1983) is as much based
on negative reinforcement as the physical pressure-release sys-
terns used in the riddeén horse (McLean and McGreevy, 2004).
Equitation science uses learning theory to demystify and sim-
plify training and, although still in its infancy, it is already



McGreevy and Mclean Equine ethology and learning theory 113
NS 0 ¥ EEORE W4 &R 5 EET ¥ i GEIREHERY e A B L T L i
wTabli Elnie et ERE ” it : . iR LERiratEEaspasranaRTiETRT
kY e e FERGE DR ki # 3 T s 5% Y Givsenens RERILE R Er HE
CETRE SHET EHE & G b e MG ) % Y ET kR R R : A BnaE T FEUEI B DR E B EEw e U
gL 2 FELS Ral v h g bE bR ¥ b ¥ deh . ; e i A w2ue ARG LR
35‘?‘? 12 B HT % 1R citii il ?é%%%@%‘%’@%-. Respohge bEH; FRUEFTIRARANE
N e G mom o G g A B T BLEE 4 ; ; BRieapd t&E P A R R e A BEREE R
TR SR e S T D e T o o e o
- A i I 3 < (33 1 BEN Y i ¥ ) 2 < e 3 Pl
1) Tifeifis ia the hiflosst bribller s T 22t ie CE LB uaten s v L RD LI X Hait and Anfrazgait downward transitiarise
{ SRuE R RSO 5
£ {35 gagiidsia el R i Loy PREIE AR CEIEC T LS IR g bR Pupad RpAT R on 2 B AT TP LR S0
H s SR ae e BB h e BT p g L R e Bt e g a3 B R AL ELR RET LR &
; BI04 A ERG b ER bR G F T e et SRR e L bt ada s e g e p R h e Ena R B PRUET L
4 dlefiersiategs o180 R IRELE L AR 0 Led 1t Ea R s et autand Iniga onit UpWant tranditions | {4
{ b3 sisrkad il ittt IR E I H LR E gekertperepaad att BiitiRa iiaeg
K ; songle ey SR o s p et BEL RS RA L hhans pe g L RE T NIy B LR AT YRR sananesu s ;
. ’;[%? i B rue iy rBrEEISEL BB SR LR R e by 58 4@’%*3“ SN R b 2 w@ﬁﬁg Btk BT EE R 8 B
eepen siis s R R e el TR =
AP i, o 3 3 9 ] - S ) - B i oy A Hod REE - 3 : i e
lecsmlespltad i iEadsdibariiatiuiinitals benr e s st LT LERASIddNaST ot TR0 004 [astaneiny t
5 3 - 3 i iy Dl i d . - e 88 B B TR B i 5 B @ BROE . i H
le/In-hand Whib, caitot-stiek s is 08 01 si et et iR it a0 BR S e S Interdgaiband intra: gait WpWard earts
1) T by g b 2 P G O n Y : ATy Gty B e B LA E
nteriordiredtion pressire of the [ealireln 1123 110 434 115014 R0 o Interagait anduinfto:dait dbiard tansitionss s
Lt i B % [ Sedipe Boes Ghgd oy BB Eatdgal Hontrasg47 A re et
pasterior irection pressdibianthbabadiani oot is st e aRanrian s 1200 L Iniehignlt dpdaibiradait bbbt Hansitions: 4
R REEIENIRT A e R VRS EAR R IR LN 3 AR AR H N RET N TR A bR Rl b Emd o nad e b e A R ERA R R AT R T i

beginning to show how behavioral wastage can be reduced and
welfare enhanced (McGreevy, 2007).

Use learning theory appropriately

Successful equitation implicitly relies on non-associa-
tive and associative learning modalities. Habituation is an
important learning modality in equitafion, In the young
horse, habituation defines the process whereby the horse
learns to tolerate its habitat and surroundings including
the people and animals within it, along with various
paraphernalia used in equitation including saddlery,
horse boots, blankets, and covers. The horse also habit-
uates to the presence of a human on its back. For exam-
ple, in some methodologies of foundation training, the
rider might first lay on the horse’s back (providing the
horse remains calm}, then move one leg over, then grad-
ually sit upright (McLean, 2006).

All forms of horsemanship involve the use of the rider’s
legs and the reins for control of acceleration and decelera-
tion, changing direction, and moving sideways (McLean
and McGreevy, 2004). In-hand, the lead rein {lead line) and,
by classical conditioning, the veice control the horse’s lo-
comotory responses. In early foundation training, control is
established via NR, commonly known as ‘pressure-release.’
In NR, the increasing pressure (including increases in fre-
quency of whip taps) motivates the animal to trial various
responses and the removal of the pressure reinforces the
desired response. The timing of the release of pressure is
critical to reinforcing the correct response. Poor timing of
release accounts for many behavioral problerns in the ridden
and led horse (McGreevy and McLean, 2005) that can
manifest as conflict behaviors and may escalate into learned
helplessness (McLean and McGreevy, 2004). The use of
NR provides an efficient mechanism for rapidly achieving
control of the horse’s locomotory responses because it mo-
tivates the animal to trial a response. The use of NR can
therefore be termed Phase I in the training process in-hand
and under-saddle.

Despite its significance and ubiquity in horse training,
the meaning and use of NR is mostly misunderstood by
qualified Australian riding coaches (Warren-Smith and

MecGreevy, 2006). There is no reason to expect that the
situation would be different in other countries. The Parelli
system of horse training, Horse-Man-Ship, is perhaps the
most extensively marketed horse training system in the
world today, and also incorvectly defines NR (Parelli, 1995).
Furthermore, the full importance of NR has been over-
looked in dressage texts throughout the centuries. For ex-
ample, even though the expected effect of the reins on the
horse is deceleration, a response that is undoubtedly trained
by NR, the rein effect is described without mention of
pressure or release as ‘contact,” a response that is said to
evolve during training. Contact in this context is defined
currently as the connection of the rider’s hands to the
horse’s mouth, of the legs to the horse’s sides, and of the
seat to the horse’s back via the saddle (McGreevy et al.,
2005). The topic of contact with both hand and leg generates
considerable confusion related to the pressure that the horse
should endure if the contact is deemed to be correct. That
said, pressure-release effects specific to the rider’s legs are
more appropriately acknowledged by the contemporary and
classical texts of equitation. Owing to the sensitivity of the
horse’s mouth, it is likely that inappropriate training of the
decelerating effects of the reins can lead to conflict behav-
iors, stress, and wastage. Examples of conflict behaviors
include bucking, shying, rearing, swerving, leaping, and
bolting (Table 2),

In correct equitation, the pressures provided by the reins
and rider's legs begin with the lightest pressures and
siroothly but rapidly increase to a threshold that prompts a
response. The initial light pressure acts as a discriminative
stimulus heralding the onset of stronger pressures that ap-
proach this threshold. The subsequent release of pressure
reinforces the correct response and then, through classical
conditioning, the discriminative stimulus (the light aid) be-
comes the trigger that alters the horse’s locomotion. We
propose this transformation be termed Phase 2 of training,
Ultimately, stimolus control of all locomotory responses,
both in-hand and under-saddle, should be achieved via these
Light aids: the diminutive version of the original rein or leg
pressures (Table 3). :

Further discriminative stimuli, such as the seat, posture,
and voice, can achieve stimulus control. Again, these are
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Train easy-to-discriminate signals

Numerous signals from the rider are used to elicit the
responses of go, stop, turn, and sideways and their subsets
of quickening or slowing the steps, lengthening and short-
ening the steps, and changing the gait (walk, trot, canter,
and gallop). In the competition dressage horse, the number
of responses is further increased when other movements and
postures are taken into account such as: rein-back, lateral
bend, lateral flexion, altering the head and neck posture,
collection, straightening the horse, lowering the hind quar-
ters, as well as the movements of turn on the forehand
(walk), pirouette (walk and canter), shoulder-in (trot),
travers (trot), half-pass (trot and canter), piaffe, and passage.
We do not include High School movements (Haute Ecole)
as these are practiced rarely outside historic riding acade-
mies such as the Spanish Riding School in Vienna.

Despite the increased number of responses, the limita-
tions of the rider’s position on the horse’s body mean that
there cannot be a concomitant increase in the loci on the
horse’s body in which to apply pressure and thus condition
these responses. For example, the rider sits on the saddle at
approximately the centre of the thoracic segment of the
vertebral column. The rider’s legs can exert pressure in an
arc stretching perhaps 20 cm, whereas the reins can exert
pressure on the mouth equilaterally or bilaterally, and the
reins can also exert lateral pressure on the horse’s neck
(neck-reining). Finally, the seat can exert pressure on the
horse’s dorsal musculature equilaterally or bilaterally and
the rider can also alter the range of seat movement within a
stride or accentuate pressure at either end of the seat arc
(traditionally to cue deceleration and acceleration). The
rider 1s also able to use spurs in isolation or in combination
with the stimuli above to stimulate a particular locus on the
horse’s side. These considerations emphasize the impor-
tance of rider position in effectively achieving consistent
responses in the horse. In addition, although the use of the
voice is forbidden in the sport of dressage (Federation
Equestre Internationale, 2003), verbal cues and auditory
secondary reinforcers (e.g., clickers) are sometimes used in
equitation.

It follows that the discrepancy between the number of
responses required of a trained dressage horse and the lim-
ited number of signal loci means that some signals must
elicit more than one response, or that some responses must
be elicited by more than one signal, or that some responses
must be elicited by a cascading series of particular signals.
It is clear that the potential for confusion is high. When a
single signal gives rise to multiple tesponses, it can induce
conflict behavior (McLean and McGreevy, 2004),

The problem of there being too few signal loci for the
number of responses required are typically solved in 3 ways
in training:

1. Directional line and straightness of the body ‘as well as
the maintenance of the horse’s head carriage are qualities
that are usually trained using the legs and reins. For this

reason, instead of training them as if they were separate
from the basic locomotory responses that are trained
using the same signals, they should be shaped during the
training of the basic locomotory responses of go, stop,
turn and sideways; the basic responses under the stimu-
lus control of the reins and legs.

2. Combining discrete characteristics of rider posture and
weight in association with basic locomotory signals for
responses such as bend and collection.

3. Beyond stop, go, tun and sideways, more complex
movements (ie., in the sport of dressage: shoulder-in,
travers, half-pass, pirouette, piaffe and passage) can be
seen as combinations of these basic responses. For ex-
ample, in dressage the.movement of shoulder-in is a
consecutive combination of turn (one step of the fore-
legs) followed by the go signal of the rider’s inside leg
that also serves to ‘bend’ the horse. The important cri-
terion for all equitation disciplines is that any combina-
tion of maneuvers must be elicited consecutively (De-
carpentry, 1949) although as close together as possible,

Train and subsequently elicit responses singularly

When the separate functions of the reins and rider’s legs
are considered in the light of their fundamental decelerating
and accelerating actions, it must be confusing to the horse if
both are tratned or elicited simultaneously. Hull (1943)
defined the simultaneous eliciting of 2 or more responses as
‘overshadowing’ or ‘blocking,” depending on the strength
of the different stimuli. He noted that the outcome was a

" reduction in responding. In the ridden horse this manifests

as increasing heaviness in the reins and duollness to the
rider’s legs during locomotion and transitions. These days it
is common for this important principle to be disregarded, for
example the German National Equestrian Federation (1997)
proposes that “Rein aids should only be given in conjunc-
tion with leg and weight aids.” Yet Decarpentry (1949), one
of the great masters of French equitation maintained the
importance of separating rein and leg aids with the famous
French maxim “hands without legs, legs without hands.”
Again, because of the anthropomorphic mindset in equita-
tion, horses that become confused as a result of simulta-
neous application of reins and legs tend to be seen as
uncooperative and heaviness to the aids and lowered re-
sponding is frequently expected during training by less
knowledgeabie trainers. It is therefore tempting for some
riders to make the transition to the double bridle inappro-
priately in the quest for lightness. The result is a loss of
self-carriage.

Train only one response per signal

A horse cannot be expected to know the intentions of its
rider. It makes sense to recognize that confusion can also
occur when one signal has more than one response attached
to it. For example, during equitation the stimulus of the
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single rein is the most basic (NR, Phase 1) signal for the
turn response. When riders atterpt to bend the horse’s neck
laterally using the single rein, the horse can easily become

confused between the dual response of either turning-

(changing direction) or bending the neck: 2 responses from
one signal. In addition the unthinking rider can become
frustrated when the horse does not respond as expected.
McLean (2003) suggested that such confusions account for
a significant number of conflict behaviors in the ridden
horse and possibly adding to wastage statistics.

Train all responses to be initiated and
subsequently completed within a consistent
structure

It is recognized in traditional horsemanship that the horse
should initiate his response to the rider’s aid immediately.
However, the entire transition should not be completed
abruptly. Contemporary dressage texts do not define the
exact sequence of events surrounding transitions except to
say that transitions should be within the rhythm of the
strides (Herbermann, 1980; German National Equestrian
Federation, 1997; Decarpentry, 1949). The use of such loose
defining characteristics when describing the correct comple-
tion of transitions adds to the subjectivity of judging and
coaching and moreover leads io losses of consistency and
may confuse the horse. It is likely also to hinder the process
of habit formation that Hebb (1949) described as a process
of neural maturation, This suggests that the transitions
should be consistently trained so that they become fixed. It
follows that there are temporal/structural constraints in
achieving consistent habits. Therefore, the training of the
fundamental responses of stop, go, turn, and sideways in-
clude the training of the transitions that involve negative
reinforcement of the correct response and the acquisition of
the discriminative stimulus: the light aid. It is proposed that
the sequence of events surrounding this process should also
be consistent. This process involves 3 components: (1) a
light aid followed by; (2) increasing pressure to motivate the
response followed by; (3) immediate removal of the pres-
sure when the desired (or improved} response emerges
{(McLean, 2003).

It is noted that in the execution of correct dressage at all
levels, transitions occur within 3 beats of the rhythm of the
strides (McLean, 2006). This 3-beat construction concurs
with the sequence of negative reinforcement listed above. It
is therefore proposed that dressage trainers should be mind-
ful to train inter-gait and intra-gait transitions to occur
within the framework of 3 beats of the forelegs of the horse
for walk and trot transitions and 3 beats of the completed
stride for canter and gallop (as these occur more rapidly).
The 3 beats coincide with each of the 3 components as listed
above and allows for the acquisition of the initiation and
subsequent completion of responses within'a defined time-
frame. As the horse progresses in training over the years the

_ transitions become more demanding in that they can occur

to span greater ranges of speed. The second component is
the period of stronger motivating pressure with the reins or
the rider’s legs that results in the transformation of the
response occurring within 3 beats. For example if a canter-
ing horse is stimulated to reduce his gait to the trot and it
normally takes 5 beats of the canter stride to do so, then the
rider will increase the rein pressure immediately after the
light aid is applied and release this pressure when the horse
trots. If the correct ‘dose’ of motivating pressure is used,
this transforms the transition into the required 3 beats. This
structure allows for a rhythmic flow, and is a feature of
transitions when they are deemed to be in the correct timing
in the sport of dressage. It avoids abruptness, allowing for
the close temporal association between the discriminative
stimulus (the light aid) and the release of pressure (rein-
forcement). Adherence to such a structure should hasten the
acquisition of the transitions as learned responses.

Train persistence of current operantly conditioned
responses

Becaunse working and performance horses must respond
to the rider’s aids and sometimes continue responding for
extended periods of time, it is important that they continue
responding until signaled to switch to the next response.
This principle is ubiquitous in horse training literature and is
described as ‘self-carriage’ meaning that the horse must
maintain his thythm and tempo, line and straightness and
head and neck outline without help from the reins and
rider’s legs. The ‘great French master’ Baucher described
persistence of responding as a fundamental component of
his training scale (Faverot de Kerbrech, 1891). In equitation,
it is considered that this persistence is partially maintained
by the action of the rider’s seat that moves slightly differ-
ently in accordance with each gait’s defining characteristics.
The seat is also able to indicate to the horse that a shorter or
longer stride is to be maintained because of the concomitant
shorter or longer movements of the seat during those strides.
In the absence of such classically conditioned signals, riders
have to rely on continuously negatively reinforcing the
correct response (as in Phase I of training). If riders con-
tinually elicit a response by ‘nagging’ with their legs, ha-
bituation, and even learned helplessness may follow if con-
tinuous pain from spurs or bit is maintained. It is proposed
that trainers and riders continuously iest for self-carriage by
completely releasing the reins or taking the legs away form
the horse’s sides for 2 steps in the walk and trot and 2 strides
in the canter and gallop. In this short time-frame the horse
should not lose gait, rthythm, tempo, line, straightness, or
head carriage. We recommend the use of this technique
(known as Uberstreichen) as the test of self-carriage in all
movements and gaits where possible both in training and in
the execution of dressage tests. This would serve to lower
wastage in those horses that are held in forced frames
{where the rider maintains relentless and intolerable rein
pressure) rather than exhibiting correct learned responses.
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Avoid and disassociate flight responses

Le Doux (1994) showed that fear responses are less
prone to extinction than other behaviors. This renders be-
haviors ranging from hyper-reactivity to anti-predator be-
haviors such as bolting, bucking, rearing, and shying as
more persistent if given expression. Therefore, it is impor-
tant for reasons of safety for both horse and rider that such
behaviors are neither provoked nor maintained. It is likely
that practicing such behaviors has negative welfare impli-
cations leading to chronic stress, learned helplessness, and
wastage. Horses that are unclear in their acceleration and
deceleration responses both in-hand and under-saddle show
a positive correlation with hyper-reactive and conflict be-
haviors (McLean, 2005), suggesting that re-training of basic
responses must form part of the rehabilitation process of
such ‘problem’ horses. In retraining and prevention, riders
should use downward transitions that slow the horse’s legs
to diminish fear responses during the expression of the
hyper-reactivity, rather than simply ignore them or acceler-
ate. Current practices such as roundpen techniques, lunging,
driving or chasing horses for any reason whatsoever are
deirimental if they induce fear and elicit a flight response.
We recommend that they be dropped from the tool-box of
enlightened trainers until there is statistic evidence that the
potential benefits claimed for them outweigh the shown
costs in behavioral wastage.

Conclusions

More rigor is needed in using the terms ethology and etho-
logical in the equestrian domain. An understanding of
equine ethology enhances effective horse handling but can-
not explain the majority of the responses made by working
horses. There is danger in confusing dominance and lead-
ership with conditioning. Acknowledging the role of learn-
ing theory in human-horse interactions is the preferred
means of avoiding over-interpretation of equine responses
to humans.

If trainers across all disciplines of equitation adopt the
principles described above, horses would maximize their
abilities as work, sport, or leisure horses and learning rates
could be accelerated. Furthermore if equestrian teaching
manuals and institutions emphasized these as ‘first princi-
ples,” lower behavioral wastage rates and increased safety
for both riders and horses will follow.

Acknowledgments

We gratefully acknowledge 2 anonymous referees and
several colleagues in the International Society for Equita-
tion Science for their helpful comments on earlier drafts of
this article.

References

Blackshaw, J.K., Kirk, D., Creiger, S.E., 1983, A different approach to
horse handling, based on the Jeffrey method. Int. J. Study Anim. Probl.
4, 117-123.

Decarpentry, G., 1949. Academic Equitation. {Translated 1971 by Bartle,
N.). JLA. Allen, London,

Evans, K.E., McGreevy, P.D., 2006. The distribution of ganglion cells in
the equine retina and its relationship to skull morphelogy. Anat. Histol,
Embryol. 35, 1-6.

Falewee, C., Gaultier, E., Lafont, C., Bougrat, L., Pageat, P., 2006. Effect
of a synthetic equine maternal pheromone during a controlled fear-
eliciting situation. Appl. Anim. Behav, Sci, 101, 144-153.

Faverot de Kerbrech, F., 1891, The methodical training of the saddle horse
after the last method of Baucher, recounted by one of his pupils.
Jean-Michel Place, Paris.

Federation Equestre Internationale, 2003, Rules for Dressage Events (21st
ed.). Lansanne, Switzerland.

Feh, C., de Mazigres, 1., 1993. Grooming at a preferred site reduces heart
rate in horses. Anim. Behav. 46, 1191-1194,

German National Equestrian Federation, 1997. The Principles of Riding—
The Official Instruction Handbock of the German National Equestrian
Federation. Kenilworth, Great Britain,

Goodwin, D., 1999, The importance of ethology in understanding the
behaviour of the horse. Equine Vet. J. Suppl. 28, 15-19.

Hebb, D.O., 1949. The Organization of Behavior, Wiley, New York.

Herbermann, E., 1980. Dressage Formula. J.A Allen and Company Ltd.,
Lendon,

Hull, C.J., 1943. Principles of Behaviour. D. Appleton-Century, New
Haven, CT.

Krueger, K. 2007. Behaviour of horses in the ‘round pen technique.” Appl.
Anim. Behav. Sci. 104, 162-170.

Le Doux, I.E., 1994. Emotior, memory and the brain. Sci. Am. 6,
32-39.

Levine, M.A., 2005, Domestication and early history of the horse. In;
Mills, D., McDonnell, 5.M. (Eds). The Domestic Horse. Cambridge
University Press, Cambridge. p. 5-22.

McBride, 8.D., Hemmings, A., Robinson, K., 2004. A preliminary study on
the effects of massage to reduce stress in the horse. I. Equine Vet, Sci.
24, 76-81. ‘

McGreevy, P.D., 2004. Equine Behaviour—A Guide for Veterinarians and
Equine Scientists, W.B. Saunders, Edinburgh.

McGreevy, P.D., 2007. The advent of equitation science. Vet. . {in press).

McGreevy, B.D., Boakes, R.A., 2007. Carrots and Sticks. Principles of
Animal Training. Cambridge University Press, Cambridge, (in press).

McGreevy, P.D., McLean, A.N., 2005. Behavioural problems with the
ridden horse. In. Milks, D.S., McDonnell, $.M, {Eds.). The Domestic
Horse. The Ortgins, Development, and Management of its Behaviour.
Cambridge University Press, Cambridge. p. 196-211.

MecGreevy, P.D., McLean, A.N., 2006. Ethological chalienges for the
working horse and the limitations of ethological solutions in training.
2nd International Equitation Science Symposiwm, Milan, Italy, Sep-
tember 2006,

McGreevy, P.D., McLean, AN., Warren-Smith, A.K., Waran, N., Good-
win, D., 2005. Defining the terms and processes associated with equi-
tation. Proceedings of the 1st International Equitation Science Sympo-
sium, Angust 2005, Broadford, Victoria, Post-Graduate Foundation in
Veterinary Science, Sydney, 10-43.

McLean, A.N., 2003. The Truth about Horses. Penguin, Melbourne, Aus-
tralia. p. 48-49. “ -

MclLean, A.N., 2006. The positive effects of correct negative reinforce-
ment. Anthrozdos 18, 245-254.

McLear, A.N., McGreevy, P.D., 2004 Equine Behaviour—A Guide for
Veterinarians and Equine‘Scientists. W.B. Saunders, Edinburgh.

(dberg, F.O., Bouissou, M.-F., 1999. The development of equestrianism
from the baroque period to the present day and its consequences for the




118

Journal of Veterinary Behavior, Vol 2, No 4, July/August 2007

welfare of horses. The role of the horse in Europe. Equine Vet. I. Suppl,
28, 26-30.

Parelli, P., 1995, Natural Horsemanship. Western Horseman, Colorado
Springs, CO.

Roberts, J.M., Browning, B.A., 1998, Proximity and threats in highland
ponies. Soc Networks 20, 227-238.

Roberts, M., 1997. The man who listens to horses. Arrow Books, London.

Sighieri, C., Tedeschi, D., De Andreis, C., Petri L., Baragli, P., 2003.
Behaviour patterns of horses can be used to establish a dominant-
sebordinate relationship between man and horse. Proceedings of the
2nd International Workshop on the Assessment of Animal Welfare at
Farm and Group Level, University of Bristol, UK, September 4-6,
2002. Anim, Welf. 12, 705-708.

van Breda, E., 2006. A nonnatural head-neck position (Rollkur) during
training results in less acute stress in elite, trained, dressage horses,
Y. Appl. Anim, Welf. Sci. 9, 59-64.

Von Butler, 1., Armbruster, B., 1984. Struktur und abgangsursachen bei
schlachtpferden. Deutsch Tierarztl Waschrift 91, 330-331.

Warren-Smith, A.K., McGreevy, P.D., 2006. An audit of the application of
the principles of equitation science by qualified equestrian instructors
in Auvstralia. Minero M., Canali E., Wairen-Smith A., McLean A.,
Goodwin D., Zettergvist M., Waran N., McGreevy P. (Eds.). Proceed-
ings of the 2nd International Equitation Science Symposium, Milan,
Italy, September 2006. .

Zeitler-Feicht, M., 2004. Horse Behaviour Explained. Origins, Treatment
and Prevention of Problems. Manson Publishing, London.




