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Abstract

The study analyses equine responses to novelty, focusing on how the size of a
horse group affects interactions with unfamiliar objects and the degree of curiosity
exhibited by the horses. The novel object test (NOT) was used as a method employing
three different objects (with / without food). The aim is to demonstrate a link between
the object-directed curiosity and group size. Being herd animals by nature, horses derive
a sense of security from their social structure, but the development of cognitive abilities
in each individual can vary depending on the herd size and environmental factors that
foster curiosity. In smaller groups, horses tend to integrate more equally, which allows
them to confront new challenges more swiftly and cohesively. Conversely, larger groups
may lead to increased individualism. Smaller groups facilitate a more collaborative
environment, particularly in scenarios involving intensive human-horse interactions
through training, which provides both stimulation and a secure foundation for work. In
larger groups, curiosity stimulation is enhanced through positive reinforcement during
interactions. The smaller group approached the objects more quickly, the object without
a reward (food) was the least interesting, and the approach time varied between the first
and second testing. These findings are expected to enhance equine welfare within horse
breeding practices. Notably, considerable individual variation has been observed in the
horses' responses, indicating a need for further research to deepen our understanding of
both equine interactions and their interactions with humans.
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Introduction

Numerous studies have recently emerged regarding the human-horse
relationship, the dynamics of horses with their own species, and the nature of
their curiosity. Kelly et al. (2021) underscored significant gaps in our
understanding of the emotional states that horses experience during interactions
with humans. Freeman (2019) identified factors related to both horses and their
owners that can influence this relationship, while Brubaker et al. (2013) and
Lloyd et al. (2008) examined the inherited genetic personalities of horses in their
interactions. The ability of horses to adapt to novel objects is crucial for ensuring
safety in the horse-human relationship. Horses, being herd animals, are naturally
curious; however, the variability in their curiosity and interactions with the
unknown may be influenced by the size of their herd, especially in today's context
of intensive human interaction. To what extent does herd size offer individuals a
sense of security in exploring the unknown and enhancing their cognitive
abilities? Christensen et al. (2021) suggest that curiosity directed toward novel
objects could be central to cognitive performance in horses across various
learning tasks, a phenomenon that has previously been demonstrated primarily
in humans and primates. According to Liehrmann et al. (2022), the development
of the horse-human relationship can take time and is shaped by various factors,
including the horse's past and present interactions with humans that impact their
daily lives. Klitzing et al. (2025) recommend conducting novel object tests in the
same location and under identical conditions, while also emphasizing the
importance of considering the individual behaviour of each horse. According to
Hartmann et al. (2021), attachment and bonding are essential components of
interactions, making horses excellent subjects for studying the dynamics of these
processes due to their social nature and contemporary use. However, specific
factors that contribute to successful bonding remain largely unclear. Horses have
demonstrated the ability to habituate to various colours and shapes
simultaneously (Christensen et al., 2011). The novel object recognition test is
one of the most commonly used behaviour assessments as it is quick to carry out
and can be customized (Drayson et al., 2023). In horses a novel object test
assesses their temperament and stress by observing their reaction to an unfamiliar
object in a defined environment (stall or pen). It helps to evaluate curiosity, fear,
and adaptability, with a horse's level of interaction with the object indicating its
state. Common objects used include traffic cones, and balls, and the test can be
conducted in the horse's stall or pen to minimize environmental influences
(Bulens et al., 2015). The novel object test is a behavioural test designed to
investigate exploratory and fear behaviour of unknown objects when animals are
confronted with an unfamiliar object (Klitzing et al., 2025). Initially, they tend
to avoid unfamiliar objects (Christensen, 2013), a behaviour significantly
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influenced by the stimuli presented in the novel object test (NOT). This testhas
been recommended by various institutions. For instance, the Wageningen
Welfare Assessment Protocol for horses suggests a novel object test (NOT)
(Klitzing et al., 2025). Powell et al. (2023) suggest that a focused evaluation of
heart rate cluster phenotypes concerning behavioural reactions could aid in
identifying genes that influence startle reflexes to novel stimuli, facilitating the
selection of desired genetic variants. Notably, most studies employing the novel
object test (NOT) involve testing horses individually in their interaction with
humans (Forkman et al., 2007). After undergoing habituation training with an
object, horses generally exhibit a diminished reaction (Leiner and Fendt, 2011).
The novel object test is one of the three most common fear tests in veterinary
science and employed in several different species. Although having been applied
in several different studies in horses, it is surprising that there is no standardized
test procedure available for these kinds of tests (Klitzing et al., 2025). This raises
the question of how herd size impacts interactions with unfamiliar objects during
the novel object test (NOT), particularly when considering the perception of the
horse in light of breeding changes. The aim of this paper was to determine how
herd size influences horses' interactions with unfamiliar objects and the extent to
which it stimulates their curiosity. The aim of the study was to demonstrate a link
between the object-directed curiosity and group size.

Material and Methods

A total of nine horses participated in the study. All horses were housed and
trained under the same conditions, were in good health, and did not receive any
treatments. They were kept in individual boxes and fed a uniform diet. Due to an
uneven age distribution among the horses, they were categorized into two groups
according to age: the first group (1) consisted of six horses, while the second
group (2) included three horses. Each group comprised horses of various age (7
to 16 years old) that interacted with one another and the test leader. Horses of
different breeds and breeding types were used for riding. The novel object test
(NOT) for horses was conducted on familiar terrain. The test was performed on
nine horses, all handled by the same individual. The experimental procedures
adhered to the guidelines for the ethical treatment of animals in applied animal
behaviour research (International Society for Applied Ethology, 2025). The
methods used in this study were photography, video, and observation with notes
of the time of access to the subjects (P1, P2, or P3). Testing was carried out on
several horses at once in groups. Observation was not enough, so each test was
recorded to make it easier to notice certain changes in the horses' behaviour and
record the exact time. Three static novel object tests (NOT) (P1, P2, and P3) were
used in the testing, as presented in Table 1.
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Tab.

1 - Static new objects (P1, P2, and P3) in the novel object test (NOT)

OBJECT 1 (P1) OBJECT 2 (P2) OBJECT 3 (P3)

Merger of objects 1
Black and 2
basket: filled g:lrlgfms, Black basket: filled
with hay, different. with hay, carrots
carrots colours. on placed in the
placed in the the lsame basket holes, a pink
basket holes . . Pilates ball on top

; . white string,

, pink Pilates filled  with of the basket
ball placed helium Three balloons:
on top of the It did not (different colours,
basket contain  a on the same white
It contained rize string, filled with
aprize. prize. helium; It

contained a prize.

The testing was conducted over a period of 10 days in a secured area,
free from the distractions of other people or animals. The horses were assessed
in a familiar environment and were given 10 minutes before each test to
acclimatise to the terrain. For three consecutive days, the horses were introduced
to the objects P1, P2, and P3, each presented daily, with a repeat of the tests
occurring seven days later in the same sequence. Between testing days, the horses
remained in their regular environment and routine. Throughout the assessment,
ethological data were collected, focusing on the amount of time spent
approaching objects P1, P2, or P3.

Tab. 2 - Testing schedule by day, during the novel object test (OBJECT P 1, 2, or 3, testing
(1 or 2), and group of horses (1 or 2))

Day Test OBJECT 1 (P1) Test OBJECT 2 (P2) Test OBJECT 1 (P3)
1 Presented 1 time

' (P111,P112)
5 Presented 1 time

' (P2.1.1,P2 1 2)
3 Presented 1 time

) (P311,P312
8 Presented 2 time

' (P121,P122
9 Presented 2 time

) (P22 1,P2 2 2)
10 Presented 2 time

' (P32 1,P3 22
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Novelobject tests 1

I takes 20 minutes in total

Novel object tests 2

1t takes 20 minutes in total

Novel object tests 3

It takes 20 minutes in total

Fig. 1 - The novel object test (OBJECTS 1, 2, or 3)

Tab. 3 - The novel object test of tests and results in measured time by object (P 1, 2, or 3), testing (1 or 2), horse (1 —9), group (1, 2)
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L%Srtse/ P11 | Group | P1.2 | Group | P21 | Group | P22 | Group | P31 | Group | P32 | Group
1 P111 P1 21 P2 11 P2 2 1 P3_ 11 P32 1
2 P112 P1 22 P2 12 P2 2 2 P3 12 P3 2 2
3 P113 P11 1 P1 23 P121P213 P2 11 P2 2 3 P2 21 P3_1 3 P31 1 P32 3 P3 2 1
4 P11 4 P12 4 P2 1 4 P2 2 4 P3 1 4 P3 2 4
5 P115 P1 25 P2 15 P2 2 5 P3 15 P3 25
6 P116 P126 P2 16 P2 2 6 P3 16 P3 2 6
7 P117 P12 7 P2 17 P22 7 P3_17 P32 7
8 PL18|PL12|P1L28|PL22|P218|P212|P228|P222|P318|P312|P328|P322
9 P119 P129 P2.19 P2.2 9 P3.19 P3.2 9
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On the first testing day, the horses encountered a novel object containing
food (OBJECT 1 (P1)). The second day featured a new object without any feed
(OBJECT 2 (P2)), and on the third day, they were presented with an object that
included both stimuli (OBJECT 3 (P3)). The same testing procedures were
replicated seven days later. In total, three distinct tests involving three different
objects (P1, P2, and P3) were conducted (Table 1), with the horses being
organized into two groups and each test repeated twice (Tables 2 and 3). The
tests were performed by a single individual familiar to the horses, which aided in
the interactions. The methodologies used included photography, video recording,
and observational notes on the horses’ access time to objects (P1, P2, or P3). The
testing involved several horses simultaneously in groups 1 and 2. Due to the
limitations of observation alone, each session was recorded to better capture and
analyse any changes in the horses’ behaviour. Figure 1 shows the flow of testing
the novel object test of each group through OBJECTS 1, 2, and 3 over a period
of time.

The test results were divided into groups according to the size of the group
of subjects in testing P1, P2, and P3 through data analysis. Ethological indicators
are presented textually. Time periods of access to the subject are presented
graphically. Statistical processing was performed and graphical displays were
made. The results are presented plots and estimated marginal means.

Results and Discussion

Based on the size of the group and the novel object test, the horses were
divided into two groups. Figure 2 represents the approach times for different
object, P1, P2, or P3, categorized by groups 1 (a) and 2 (b), along with the mean
values for each group. From Figure 2, it is evident that the larger group took the
longest to approach the objects, averaging 295 seconds, while the smaller group
averaged 218 seconds. The first group exhibited a decrease in approach time
during repeated testing. Notably, they were least inclined to approach object P2,
which also took them the longest time to reach. In contrast, they approached
object P3 (268 seconds) faster than object P1 (370 seconds). The second group
showed a quicker approach to the objects during repeated trials, except for object
P2, which saw an increase in approach time from 15 seconds in the first test to
63.3 seconds in the second. Object P2 consistently took the longest for the horses
to approach, with some even refraining from approaching it altogether. This
disinterest in interacting with object P2 appears to stem from a lack of
motivation, as it does not present a food incentive. The results of this study have
shown considerable differences in the behaviour of horses during the novel
object test. Moreover, the behaviour of horses differs in particular whether it
contains food or not.
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NOT

To promote accurate results, Klitzing et al. (2025) suggested
choosing a time frame with expected minimal interference with other
horses, personnel, or agricultural machinery and a duration extending
5 min, which was done. The novel object test was conducted at the same
location (Klitzing et al., 2025) comparing several tests (P1, P2, and P3).
According to Bulens et al. (2015), the presence of roughage influences a
horse's reactions and should be considered, a finding that is also evident in
this research. The mean values indicate that a smaller group of horses
approached the unfamiliar object more quickly on average, which, as noted
by Christensen et al. (2021), suggests they exhibit greater cognitive
success. Weak or rapid reactions, or even the lack of response to P2 during
repetitions, indicate the horse's habituation, a phenomenon corroborated
by Leiner and Fendt (2011). The low incentive for both groups in the P2
test stems from the item itself, which does not provide a reward to the food
bank, a conclusion that aligns with other research on negative
reinforcement (Christensen, 2013). In contrast, the objects in P1 and P2
experienced positive reinforcement through food and approached the
object more swiftly in the second repetition, signalling the development of
cognitive abilities, according to Christensen et al. (2021).

med 218 295

P3 2 16 335

P31 768 533

P22 1% 63,3

P21 1> 600
P12 33,3 201
P11 370 650

0 100 200 300 400 500 600 700

Time

Fig. 2 - Approaching time period of approach in the novel object test (NOT) of

horses to the object (P1, P2, or P3) according to the first (1) or repeated (2) tests in the first
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1 (n=6) and second 2 (n=3) groups of horses, and presentation of the mean value according
to the group size (med)

d
700
600 X X MR % X X
500 K
400 X

Time
X

300 X X X
200
100 X

P1_ P12 P2 1 P22 P3_1 P32 med

700
600 YaYay ravay
500

400 XK

Time

300

200

100 XX

P11 P12 P21 P22 P3_1 P32 med

NOT

Fig. 3 - Approaching time period of approach in the novel object test (NOT) of each
individual horse to the object (P1, P2, or P3) according to the first (1) or repeated (2) tests
in the first (a- 1 horses) (n=6) and second (b- 2 horses) (n=3) groups of horses, and
presentation of the mean value according to the group size (med)

Figure 3 represents an individual horse within a larger group as it
approaches an object, demonstrating how behaviour may vary in different group
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sizes. In the first group (a), the horses approached the P1 and P3 objects with a
more dispersed formation, where the stimulus was food. In contrast, there was a
notable reduction in interest and rapid habituation observed with the P2 object.

These observations align with the findings of Leiner and Fendt (2011), who
noted rapid habituation when an object did not serve as a stimulus. The P2 object
was approached by the group in both the first and second repetitions, indicating
it is negatively reinforced in stressful situations. The group provides a sense of
security, and their reactions are synchronized, a pattern that is particularly
evident in the smaller group (b).

Conclusion

A herd of individuals offers greater security in smaller groups, allowing
for quicker adaptation to new challenges, while larger groups tend to promote
individuality. In smaller groups, integration is more consistent, facilitating
effective collaboration where intense interactions occur between humans and
horses during training. This dynamic adds depth and fosters a safe environment
for work. The stimulation of curiosity and the use of positive reinforcement in
these interactions enhance outcomes. It is crucial to perform the novel object test
at the same location especially if several tests are compared to each other. These
findings are expected to improve equine welfare in horse breeding. Notably, there
has been considerable individual variation in the responses of horses within the
larger group, indicating that further research is essential to deepen our
understanding of both horse interactions and human-horse relationships.

Acknowledgement: The paper is the result of collaboration with a student
Iva Malenica in preparing her graduation thesis "The role and changes of
curiosity through the horse age" at the Faculty of Agrobiotechnical Sciences
Osijek.
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Amnanuza I/IHTepaKHI/Ija KOIa y 3aBUCHOCTHU O] BEJIMUYHNHEC I'PYIIC
IIYTEM TE€CTAa HOBUX MNPEAMETA

Maja I'peruh?, Msa Manenuna?, Becna lanthep?, Tuna bo6uh?

YCseyuunumme Jocuna Jypja Illmpocmajepa y Ocujexy, @axynmem
azpoouomexnuuxux 3nanocmu, Ocujex, Xpeamcka
2 Abstract factory Ltd., Topounyu, Xpeamcka

CaxeTtak

Crynuja je aHanu3upaia peakiiyje Komba Ha HOBUHE, oKycupajyhu ce Ha To
KaKO BEJIMYHHA I'PyTe KOWka yTHYEe Ha HHTEPAKIHje ca HEMO3HATUM IIpeIMETHMA U
CTETIeH PaJO3HAIOCTH KOjU KOBH MoKa3yjy. TecT HOBUX MpeaMeTa je KopuiheH Kao
METO/Ia U IPUMHjel-eHa Cy TPH pa3indnTa npeamerta (ca/6e3 xpane). Luss je na ce
HoKaXke Be3a M3Mel)y pafo3HaIoOCTH ycMjepeHe Ha MpeaMeTe W BeJIMYuHe IpyIie.
Bynyhu na cy mo npupou ;kUBOTHERE KpJia, KOBH HpIe ocjehaj CHTypHOCTH U3 CBOje
JpPYUITBEHE CTPYKTYpE, alld pa3BOj KOTHUTUBHHUX CIIOCOOHOCTH KOJ CBAaKE jeTUHKE
MOK€ BapupaTH y 3aBUCHOCTH OJl BEIWYMHE KpAa W (haKTopa OKOJMHE KOjH
HOACTHYY paJO3HAIOCT. Y MamHM IpylaMa, KOBM HMajy TEHJASHIHWjy Ja ce
paBHOMjepHHje MHTETPHUILY, IITO UM oMoryhasa Jia ce Op)e U KOXe3WBHHje Cyoue
ca HOBUM H3azoBuMa. Hacymnpor tome, Behe rpymne mory gosectu a0 moBehaHor
UHIMBHAya3Ma. Mame rpylie oJlakiaBajy OKpYXKeme 3a capajmby, MOCeOHO y
CIICHapHjUMa KOjU YKJbY4Yyjy HHTEH3WBHE MHTEpaKIuje u3Melhy JbyaH U KOmba Kpo3
00yKy, IITO MpYXa U CTUMYJIAIM]y U CUTYPHY OCHOBY 3a paia. Y Behum rpymnama,
CTUMYJalja paJ03HATIOCTH Cce TI0jayaBa Kpo3 TIIO3UTHUBHO I10ja4arbe TOKOM
uHTepaknrja. Mama rpyna je Opike mpwiasmia o0jekTuMa, o0jexaT 0e3 Harpaje
(xpane) je OMoO HajMame 3aHUMJBMB, a BpeMe NPUOJIMKaBama je Bapupaio usmely
IpBOT U Apyror Tectupama. Ouekyje ce aa he oBu Hanmasu moOoJbIIaTH JOOPOOHUT
KOHa y TIPaKCH y3roja Koma. [I[pumjeTHo je na cy mocrojajie 3HauajHe HHANBUAYaIIHE
BapujalMje y OArOBOpMMa KOHa, INTO YKa3yje Ha MoTpedy 3a Ja/buM
UCTpaXWBakBbUMa Kako OM ce TpoayOwio pasymujeBame HHTEPaKIUja KOma |
HMXOBUX HHTEPAKIIUja ca JbYAUMA.

Kuyune pujeuu: xom, pago3Hainoct, Tect HOBUX mpeaMera, 100poOuT.
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