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Simple Summary: Horses were confronted with a spatial problem-solving task in which they had to
detour an obstacle. Individuals that observed a human demonstrating how to solve the task did not
solve the task more often or faster compared with a control group without demonstration. However,
horses of both the treatment and control group detoured the obstacle faster over trials. Together with
previous research, our results illustrate that horses do not seem to rely on social information when
solving a spatial problem-solving task.

Abstract: Horses’ ability to adapt to new environments and to acquire new information plays an
important role in handling and training. Social learning in particular would be very adaptive for
horses as it enables them to flexibly adjust to new environments. In the context of horse handling,
social learning from humans has been rarely investigated but could help to facilitate management
practices. We assessed the impact of human demonstration on the spatial problem-solving abilities
of horses during a detour task. In this task, a bucket with a food reward was placed behind a
double-detour barrier and 16 horses were allocated to two test groups of 8 horses each. One group
received a human demonstration of how to solve the spatial task while the other group received no
demonstration. We found that horses did not solve the detour task more often or faster with
human demonstration. However, both test groups improved rapidly over trials. Our results
suggest that horses prefer to use individual rather than social information when solving a spatial
problem-solving task.
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1. Introduction

The management of horses is key to providing them with adequate welfare [1,2]. An important
role in these management practices, such as handling and training, is the horses’ ability to adapt to
new environments and to acquire new information, either individually or from others [3,4]. In the
context of horse handling, social learning from humans could help to facilitate management practices
but research on this topic is limited (but see [5]). As horses often experience frequent interactions with
humans, either due to training or general husbandry practices, potential heterospecific information
transfer from handlers to horses might thus help to improve their welfare [6].
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Animals are able to obtain solutions to novel problems by trial-and-error learning or via social
learning, i.e., by observing or interacting with other individuals [7,8]. However, research on social
learning in horses found contradictory results on their ability to solve novel problems by the
observation of conspecific demonstrators. Horses that observed a conspecific manipulating a test
apparatus to receive a food reward spent more time close to the test apparatus but did not learn to
operate it more quickly compared with horses that did not receive a demonstration [9]. In addition,
horses that observed a demonstrator horse solving a spatial task were not faster in solving this task than
horses that did not receive a social demonstration [10,11]. Age and dominance rank of the demonstrator
and observer can affect the transmission of social information. For instance, younger, lower-ranking,
and more explorative horses showed an improved performance in an instrumental manipulation task
when observing a conspecific solving this task [12]. Horses also copied specific following behaviours
towards humans when a familiar and dominant conspecific demonstrator followed the path of a
human handler, but not when the demonstrator was a subordinate or unknown conspecific [13].
However, older and dominant demonstrators did not enhance the performance of observer horses
in a spatial problem-solving task in comparison to observer horses with age-matched demonstrators
or control horses without a demonstration [10]. In conclusion, horses’ performance in instrumental
but not spatial tasks is affected by a previous demonstration of a conspecific. Given these ambiguous
results, researchers have stressed that tasks must be ecologically relevant and, further, that dominance
and age effects should be taken into account in social learning [14].

Social learning is not restricted to conspecifics but can also take place with heterospecifics
(e.g., [15]). Domestic animals, especially dogs, have a high inclination to interact and communicate
with humans [16–18]. This adaptation might also facilitate their ability to learn from humans through
observation. When horses were given the opportunity to frequently observe a human solving an
instrumental task, more individuals learned the task and also learned it faster than horses that did not
receive a human demonstration [5]. However, there is currently no research on the impact of human
demonstration on horses in spatial tasks.

Spatial problem-solving tasks are often used to investigate social learning from conspecifics
and heterospecifics [19–21]. For example, the ability of dogs to solve tasks in which they have
to walk around obstacles to reach a food reward has been widely investigated in the context
of social learning [19]. Dogs detoured a V-shaped barrier faster after they observed a human
demonstrator carrying a food container before solving the task themselves compared to receiving no
demonstration [19]. However, it appears that, at least for dogs, stimulus enhancement effects could
explain their improved performance; dogs appear to simply follow the movement of the food container
even when no human is present [22]. Although horses can solve these detour tasks on an individual
level [23–25], a first study on the use of social information in this specific task indicates that horses do
not benefit from a demonstration by a conspecific [10]. However, whether observing a demonstration
by a human affects the performance of horses in this task has not been investigated yet.

In the present study, we investigated the effect of a human demonstrator on the performance
of horses in a spatial problem-solving task. We presented horses with a series of 10 trials with
either the presence or absence of a human demonstrator. We expected horses which observed
a human demonstration to perform better in the detour task than horses that did not observe a
demonstration [19,20]. We further expected horses to improve over trials [19,23,25], independently of
the presence or absence of a human demonstrator.

2. Materials and Methods

2.1. Subjects and Housing

The study was conducted with 16 horses at a riding stable in Switzerland during August and
September 2012. The 9 mares and 7 geldings were between 4 and 19 years (x ± SD: 9.9 ± 4.9) old and
of various common riding horse breeds. All horses were owned by private owners and used to being
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handled and exercised on a daily basis. They were housed in individual box stalls (3.5 × 3.5 m) with
straw bedding, had access to a paddock or pasture several times per week, and feeding of hay and
concentrate took place 2 and 3 times a day, respectively. Routine care remained unchanged during the
period of experiments and was provided by stable employees and their owners.

2.2. Ethical Note

Animal care and experimental procedures were in accordance with the guidelines for the
treatment of animals in behavioural research and teaching by the Association for the Study of Animal
Behaviour [26] and the Swiss animal welfare legislation [27,28]. Daily experimental procedures took
place in a familiar environment and lasted no more than 20 min per horse. The experiments would
have been terminated if a horse had shown signs of stress (e.g., increased alertness, locomotion,
or vocalization) but all individuals adapted well and participated voluntarily.

2.3. Experimental Setup

The experiments were conducted at the stable’s indoor riding arena (20 × 40 m), which was
familiar to all horses. A double-detour task was set up by two nested U-shapes (Figure 1). Equestrian
jump stands, wooden rails, and barrier tape were used as barriers for the labyrinth (Figure 2).
The starting point was marked with two cavaletti jumps, which were positioned in an intermittent
V-shape (Figure 1). A bucket with a reward (a handful of concentrate) was placed in the middle of the
labyrinth (Figures 1 and 2).
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2.4. Training Phase

Horses were habituated to the barriers of the labyrinth by leading them each through an L-shaped
labyrinth 10 times on 5 days; no food reward was present during the habituation. The operant
conditioning to the neon-green bucket (Ø 28 cm) was carried out during a period of 4 weeks by feeding
each horse a handful of concentrate from the bucket once a day in their individual box stalls.

2.5. Experimental Procedure

Horses were tested individually in the same order every day. Experiments always took place
between 2 h after the last and 1 h before the next feeding time. During testing, subjects were visually
isolated from other conspecifics but remained in auditory and olfactory contact. Each horse was tested
on two consecutive test days. Each test day consisted of 5 consecutive trials, resulting in 10 trials per
horse. For each trial, the horse was led with a lead rope to the starting point by the experimenter and
an assistant (re)filled the food reward in the bucket visibly to the horse and then positioned himself
at the wall sideways from the starting point. After waiting for another 5 s, the horse was released by
removing the lead rope from the headcollar.

The 16 horses were randomly allocated to two test groups of 8 horses each, which experienced
one of two different treatments:

• No demonstrator: After releasing the horse at the starting point, the experimenter stepped back
sideways behind the cavaletti jumps.

• Human demonstrator: After releasing the horse at the starting point, the experimenter
immediately started walking towards the rewarded bucket without further interacting with
the horse. As soon as the human demonstrator started moving, the horse was free to solve the
detour in its own pace and to choose its own direction, i.e., left or right side of the detour task.
The human demonstrator always chose the direction to the right of the barriers and reached the
rewarded bucket within an approximate latency of 30 s.

2.6. Data Recording and Analysis

All data were recorded directly by one observer; all trials were video recorded for controls. Latency
between the release of the horse at the starting point and the horse touching the rewarded bucket served
as outcome variable. If a horse did not obtain the food reward within 180 s, i.e., was unsuccessful to
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detour the obstacle within 180 s, the trial was terminated by leading the horse back to the starting
point. In this case, a latency of 180 s was recorded and the trial was classified as unsuccessful.

Statistical analysis was conducted in R (version 3.4.3; [29]). The outcome variables ‘occurrence
of unsuccessful trial’ (dichotomised: yes, no) and ‘latency’ were analysed by using generalised
linear mixed-effects models (glmer) and linear mixed-effects models (lmer), respectively (package
lme4; [30]). The explanatory variables included treatment (factor with 2 levels: no demonstrator, human
demonstrator), test day (factor with 2 levels: 1, 2), trial (factor with 5 levels: 1, 2, 3, 4, 5), and their
interactions (3-way and all possible 2-way) as fixed effects and, to account for dependencies in the data
structure, test day nested in the horse nested in the test group as random effect. Model assumptions
were checked by graphical analysis of residuals (normal distribution, homoscedasticity); the outcome
variable ‘latency’ was log transformed. The final model was accomplished by a stepwise backwards
reduction (the smallest model included the main effects only) with a p-value of 0.05 as criterion of
exclusion and model estimates and 95% confidence intervals of the fixed effects were calculated.

3. Results

In the test group without demonstration, 14 trials by 4 horses (test day 1: 10 trials by 3 horses;
test day 2: 4 trials by 3 horses) were unsuccessful, whereas only 1 horse was unsuccessful once (in
the first trial on test day 1) in the test group with a human demonstrator. However, the occurrence of
unsuccessful trials was not affected by the treatment (p = 0.13), test day (p = 0.29), or trial (p = 0.4).

Horses did not show shorter latencies in solving the detour task with a human demonstrator
in comparison with no demonstrator (treatment: p = 0.39; Figure 3a). However, in both test groups,
the latency to reach the rewarded bucket decreased from trial 1 to 3 and levelled off from trial 3 to 5
on test day 1, whereas it remained on an equivalent level in trial 1 to 5 on test day 2 (test day × trial:
p < 0.001; Figure 3b).
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4. Discussion

We investigated the ability of horses to socially learn from humans in a spatial problem-solving
task. Contrary to our hypothesis, we did not find that horses which observed a demonstration by
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a human solved a detour task faster than those without a demonstration [10]. However, horses in
both test groups improved over trials, a finding which is in line with previous studies on spatial
problem-solving in horses [19,25]. Our results indicate that horses do not prefer the use of social
information provided by humans when being confronted with a spatial task. The use of social
information in horses thus seems to be context-specific and limited to instrumental tasks [5,9,12].

Horses are very sensitive in interpreting human communicative and attention cues. They use
human pointing gestures to find food [31] and adjust their begging behaviour to the attentive states
of humans [32]. Horses also tend to choose a potentially baited container when it is located next to
a human, independent of the person’s attentive state, indicating that horses can use humans as a
local enhancement cue alone [33]. In the current study, however, observing a human demonstrating
how to detour an obstacle did not affect the horses’ detour performance. This is surprising, given
horses’ inclination to attend to even subtle human cues [34]. However, our findings are in agreement
with the performance of other domestic ungulates in spatial problem-solving tasks using conspecific
demonstrators; e.g., horses in similar detour tasks [10] or goats in maze-learning tasks [35]. Human
demonstration, in turn, led to improved detour performances in goats and dogs [19,20], raising the
question why horses did not improve with demonstration in a similar task.

A possible explanation for our inability to find an effect of human demonstration on the detour
performance in horses might be a potential floor effect of the latency over trials for both test groups.
Dogs and goats only showed moderate or no improvement over trials in similar spatial tasks [19,20].
Horses from both test groups, however, rapidly improved in detouring the obstacle with latencies
levelling off after the third trial of the first test day. Rapid individual improvement in detour tasks
has been previously shown for horses, indicating that only a few trials are necessary for horses to
learn a new spatial task [23,25]. Thus, our negative findings for both treatment groups might appear
because the horses were simply not able to solve the detour any faster, which masked a potential
treatment effect between test groups. This rapid improvement needs to be taken into account for
handling practices, but also for designing future experimental studies. Adding more complexity to a
spatial problem-solving task might improve the detection of potential treatment effects by conspecific
or human demonstration.

5. Conclusions

Our results show that horses do not use information from humans in a spatial problem-solving
task. The use of social information in horses thus seems to be context-specific and limited to
instrumental tasks.

Author Contributions: J.-B.B. and J.S. conceived and designed the study, J.S. performed the experiments,
J.-B.B. analysed the data, J.-B.B. and C.N. wrote the manuscript. All authors read and approved the
final manuscript.

Funding: This research received no external funding. The APC was funded by the Open Access Fund of the
Leibniz Association and the Open Access Fund of the Leibniz Institute for Farm Animal Biology (FBN).

Acknowledgments: The authors are grateful to PD Lorenz Gygax for his valuable advice with the statistical
analysis. We thank all horse owners for allowing the participation of their horses in the study and, especially,
Gian-Luca Tanner and Melissa Wohler for their support with the handling of the horses during data collection.

Conflicts of Interest: The authors declare that they do not have any competing interest.

References

1. Mills, D.; McDonnell, S.M. The Domestic Horse: The Evolution, Development and Management of Its Behaviour;
Cambridge University Press: Cambridge, UK, 2005.

2. McGreevy, P. Equine Behavior: A Guide for Veterinarians and Equine Scientists; Saunders Limited: London,
UK, 2004.

3. Nicol, C. Equine learning: Progress and suggestions for future research. Appl. Anim. Behav. Sci. 2002, 78,
193–208. [CrossRef]

http://dx.doi.org/10.1016/S0168-1591(02)00093-X


Animals 2018, 8, 96 7 of 8

4. McCall, C.A. A Review of Learning Behavior in Horses and Its Application in Horse Training. J. Anim. Sci.
1990, 68, 75–81. [CrossRef]

5. Schuetz, A.; Farmer, K.; Krueger, K. Social learning across species: Horses (Equus caballus) learn from humans
by observation. Anim. Cogn. 2017, 20, 567–573. [CrossRef] [PubMed]

6. McGreevy, P.D.; Oddie, C.; Burton, F.L.; McLean, A.N. The horse–human dyad: Can we align horse training
and handling activities with the equid social ethogram? Vet. J. 2009, 181, 12–18. [CrossRef] [PubMed]

7. Heyes, C.M. Social Learning in Animals: Categories and Mechanisms. Biol. Rev. 1994, 69, 207–231. [CrossRef]
[PubMed]

8. Galef, B.G.; Laland, K.N. Social Learning in Animals: Empirical Studies and Theoretical Models. Bioscience
2005, 55, 489–499. [CrossRef]

9. Ahrendt, L.P.; Christensen, J.W.; Ladewig, J. The ability of horses to learn an instrumental task through social
observation. Appl. Anim. Behav. Sci. 2012, 139, 105–113. [CrossRef]

10. Rørvang, M.V.; Ahrendt, L.P.; Christensen, J.W. Horses fail to use social learning when solving spatial detour
tasks. Anim. Cogn. 2015, 18, 847–854. [CrossRef] [PubMed]

11. Costa, E.D.; Allegrini, M.; Cerri, E.; Minero, M. Social learning in horses: Does the demonstration of a
conspecific affect the ability to solve a detour task? J. Vet. Behav. Clin. Appl. Res. 2013, 8, e5. [CrossRef]

12. Krueger, K.; Farmer, K.; Heinze, J. The effects of age, rank and neophobia on social learning in horses.
Anim. Cogn. 2014, 17, 645–655. [CrossRef] [PubMed]

13. Krueger, K.; Heinze, J. Horse sense: Social status of horses (Equus caballus) affects their likelihood of copying
other horses’ behavior. Anim. Cogn. 2008, 11, 431–439. [CrossRef] [PubMed]

14. Nicol, C. How animals learn from each other. Appl. Anim. Behav. Sci. 2006, 100, 58–63. [CrossRef]
15. Dawson, E.H.; Chittka, L. Conspecific and heterospecific information use in bumblebees. PLoS ONE 2012,

7, e31444. [CrossRef] [PubMed]
16. Miklósi, Á.; Kubinyi, E.; Topál, J.; Gácsi, M.; Virányi, Z.; Csányi, V. A simple reason for a big difference:

Wolves do not look back at humans, but dogs do. Curr. Biol. 2003, 13, 763–766. [CrossRef]
17. Reid, P.J. Adapting to the human world: Dogs’ responsiveness to our social cues. Behav. Processes 2009, 80,

325–333. [CrossRef] [PubMed]
18. Hernádi, A.; Kis, A.; Turcsán, B.; Topál, J. Man’s underground best friend: Domestic ferrets, unlike the wild

forms, show evidence of dog-like social-cognitive skills. PLoS ONE 2012, 7, e43267. [CrossRef] [PubMed]
19. Pongrácz, P.; Miklosi, A.; Kubinyi, E.; Gurobi, K.; Topal, J.; Csányi, V. Social learning in dogs: The effect

of a human demonstrator on the performance of dogs in a detour task. Anim. Behav. 2001, 62, 1109–1117.
[CrossRef]

20. Nawroth, C.; Baciadonna, L.; McElligott, A.G. Goats learn socially from humans in a spatial problem-solving
task. Anim. Behav. 2016, 121, 123–129. [CrossRef]

21. Pongrácz, P.; Vida, V.; Bánhegyi, P.; Miklósi, Á. How does dominance rank status affect individual and social
learning performance in the dog (Canis familiaris)? Anim. Cogn. 2007, 11, 75–82. [CrossRef] [PubMed]

22. Mersmann, D.; Tomasello, M.; Call, J.; Kaminski, J.; Taborsky, M. Simple Mechanisms Can Explain Social
Learning in Domestic Dogs (Canis familiaris). Ethology 2011, 117, 675–690. [CrossRef]

23. Osthaus, B.; Proops, L.; Hocking, I.; Burden, F. Spatial cognition and perseveration by horses, donkeys and
mules in a simple A-not-B detour task. Anim. Cogn. 2013, 16, 301–305. [CrossRef] [PubMed]

24. Baragli, P.; Vitale, V.; Paoletti, E.; Sighieri, C.; Reddon, A. Detour behaviour in horses (Equus caballus). J. Ethol.
2011, 29, 227–234. [CrossRef]

25. Baragli, P.; Vitale, V.; Sighieri, C.; Lanata, A.; Palagi, E.; Reddon, A.R. Consistency and flexibility in solving
spatial tasks: Different horses show different cognitive styles. Sci. Rep. 2017, 7, 16557. [CrossRef] [PubMed]

26. Association for the Study of Animal Behaviour. Guidelines for the treatment of animals in behavioural
research and teaching. Anim. Behav. 2016, 111, 1–9. [CrossRef]

27. FSVO Federal Food Safety and Veterinary Office Switzerland. Animal Welfare Act (TSchG 455); FSVO Federal
Food Safety and Veterinary Office Switzerland: Bern, Switzerland, 2005.

28. FSVO Federal Food Safety and Veterinary Office Switzerland. Animal Welfare Ordinance (TSchV 455.1);
FSVO Federal Food Safety and Veterinary Office Switzerland: Bern, Switzerland, 2008.

29. R Core Team. R: A Language and Environment for Statistical Computing; R Core Team: Vienna, Austria, 2017.
30. Bates, D.; Mächler, M.; Bolker, B.; Walker, S. Fitting Linear Mixed-Effects Models Using lme4. J. Stat. Softw.

2015, 67, 1–48. [CrossRef]

http://dx.doi.org/10.1093/ansci/68.1.75
http://dx.doi.org/10.1007/s10071-016-1060-8
http://www.ncbi.nlm.nih.gov/pubmed/27866286
http://dx.doi.org/10.1016/j.tvjl.2009.03.005
http://www.ncbi.nlm.nih.gov/pubmed/19375965
http://dx.doi.org/10.1111/j.1469-185X.1994.tb01506.x
http://www.ncbi.nlm.nih.gov/pubmed/8054445
http://dx.doi.org/10.1641/0006-3568(2005)055[0489:SLIAES]2.0.CO;2
http://dx.doi.org/10.1016/j.applanim.2012.03.004
http://dx.doi.org/10.1007/s10071-015-0852-6
http://www.ncbi.nlm.nih.gov/pubmed/25716720
http://dx.doi.org/10.1016/j.jveb.2012.12.012
http://dx.doi.org/10.1007/s10071-013-0696-x
http://www.ncbi.nlm.nih.gov/pubmed/24170136
http://dx.doi.org/10.1007/s10071-007-0133-0
http://www.ncbi.nlm.nih.gov/pubmed/18183432
http://dx.doi.org/10.1016/j.applanim.2006.04.004
http://dx.doi.org/10.1371/journal.pone.0031444
http://www.ncbi.nlm.nih.gov/pubmed/22347479
http://dx.doi.org/10.1016/S0960-9822(03)00263-X
http://dx.doi.org/10.1016/j.beproc.2008.11.002
http://www.ncbi.nlm.nih.gov/pubmed/19056474
http://dx.doi.org/10.1371/journal.pone.0043267
http://www.ncbi.nlm.nih.gov/pubmed/22905244
http://dx.doi.org/10.1006/anbe.2001.1866
http://dx.doi.org/10.1016/j.anbehav.2016.09.004
http://dx.doi.org/10.1007/s10071-007-0090-7
http://www.ncbi.nlm.nih.gov/pubmed/17492317
http://dx.doi.org/10.1111/j.1439-0310.2011.01919.x
http://dx.doi.org/10.1007/s10071-012-0589-4
http://www.ncbi.nlm.nih.gov/pubmed/23271641
http://dx.doi.org/10.1007/s10164-010-0246-9
http://dx.doi.org/10.1038/s41598-017-16729-z
http://www.ncbi.nlm.nih.gov/pubmed/29185468
http://dx.doi.org/10.1016/janbehav.2017.10.001
http://dx.doi.org/10.18637/jss.v067.i01


Animals 2018, 8, 96 8 of 8

31. Proops, L.; Walton, M.; McComb, K. The use of human-given cues by domestic horses, Equus caballus,
during an object choice task. Anim. Behav. 2010, 79, 1205–1209. [CrossRef]

32. Proops, L.; McComb, K. Attributing attention: The use of human-given cues by domestic horses
(Equus caballus). Anim. Cogn. 2010, 13, 197–205. [CrossRef] [PubMed]

33. Krueger, K.; Flauger, B.; Farmer, K.; Maros, K. Horses (Equus caballus) use human local enhancement cues
and adjust to human attention. Anim. Cogn. 2011, 14, 187–201. [CrossRef] [PubMed]

34. Smith, A.V.; Proops, L.; Grounds, K.; Wathan, J.; McComb, K. Functionally relevant responses to human
facial expressions of emotion in the domestic horse (Equus caballus). Biol. Lett. 2016, 12, 20150907. [CrossRef]
[PubMed]

35. Baciadonna, L.; McElligott, A.G.; Briefer, E.F. Goats favour personal over social information in an
experimental foraging task. PeerJ 2013, 1, e172. [CrossRef] [PubMed]

© 2018 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1016/j.anbehav.2010.02.015
http://dx.doi.org/10.1007/s10071-009-0257-5
http://www.ncbi.nlm.nih.gov/pubmed/19588176
http://dx.doi.org/10.1007/s10071-010-0352-7
http://www.ncbi.nlm.nih.gov/pubmed/20845052
http://dx.doi.org/10.1098/rsbl.2015.0907
http://www.ncbi.nlm.nih.gov/pubmed/26864784
http://dx.doi.org/10.7717/peerj.172
http://www.ncbi.nlm.nih.gov/pubmed/24109556
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Subjects and Housing 
	Ethical Note 
	Experimental Setup 
	Training Phase 
	Experimental Procedure 
	Data Recording and Analysis 

	Results 
	Discussion 
	Conclusions 
	References

