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Novel object recognition tasks are commonly used to assess memory in rodents.
These tests rely on an innate preference for exploring objects that are new or
have been moved or changed. However, this preference, while normally seen
in control conditions, is not immutable. Stressful experiences as well as lesions
and genetic mutations can lead mice and rats to show clear preferences for ex-
ploring familiar objects and familiar locations. This opinion article discusses the
evidence for changes in novelty preference, implications of this lability for
assessing memory, and the significance of shifts in novelty preference as aread-
out of changes in curiosity with implications in approach-avoidance behavior
and explore-exploit decision-making. Finally, we provide some recommenda-
tions for reporting and interpreting novelty preference task findings moving
forward.

Novel object recognition tests

Understanding the neural basis of memory requires reliable tests. In humans, memory can be de-
scribed through written or spoken words and, importantly, can be elicited with direct verbal re-
quests to describe or indicate what is remembered. In other species, researchers must rely on
carefully designed, often highly complicated behavioral tasks to study the neurobiological pro-
cesses involved in encoding, storing, and recalling memories. Each task employs particular stim-
ulus modalities, behavioral measures for assessing recall, and motivations for demonstrating the
tested behavior. For example, a touchscreen delayed match (or nonmatch) to sample task, com-
monly used for memory testing in nonhuman primates and increasingly in rodents [1,2], involves
viewing 2D images on a screen, touching a cue on the screen, and receiving food rewards for cor-
rect choices. These tasks are very flexible and can be run in numerous trials per day over long pe-
riods of time. However, they require food and/or water restriction as well as extensive training to
learn the rules of the task, requiring days to weeks of experimental time prior to actual memory
testing. Rodent tests of hippocampus-dependent memory frequently focus on spatial memory
and use aversive motivation to elicit behavior, as in the Morris water maze and contextual fear
conditioning tests [3]. The training for these tests is relatively short, but the tasks themselves in-
volve stress, which can interact with memory processes [4]. It is not surprising, therefore,
that novel object recognition tasks, which are minimally stressful and rely on natural behaviors
requiring no pretraining, are growing in popularity as behavior tests, with over 5000 published
studies to date.

The novel object recognition task was developed as a memory test for rats in the 1980s [5]. In this
task, animals are placed in an arena with two identical 3D objects and given time to explore the
objects. After a delay, the animals are tested by placing them back in the arena with a copy of
the original object and a novel object. The time spent investigating each object is measured,
and the relative amount of time spent with the novel object is expressed as a preference score,

250  Trends in Neurosciences, April 2025, Vol. 48, No. 4
Published by Elsevier Ltd.

https://doi.org/10.1016/j.tins.2025.02.003

Highlights

Tasks involving exploration of novel and
familiar objects, or objects in novel and
familiar locations, are widely used to
assess memory in rodents.

A critical underlying assumption of these
object tasks is that animals always prefer
novelty, such that failure to preferentially
explore a novel item reflects impaired
memory.

Emerging evidence suggests that ani-
mals exhibit significant preferences for
familiar objects and places after stress
exposure/experience, indicating that
novelty preference is labile.

Novelty preference is an expression
of curiosity, which plays important roles
in approach-avoidance behaviors and
explore—exploit decision-making.

We propose that changes in novelty
preference be explicitly considered as
alternatives to memory impairment in
novel object exploration tests.

Section on Neuroplasticity, National
Institute of Mental Health, National
Institutes of Health, Bethesda,

MD 20892, USA

*Correspondence:
heathercameron@mail.nih.gov
(H.A. Cameron).

Check for
updates


https://orcid.org/0000-0002-3245-5777
https://doi.org/10.1016/j.tins.2025.02.003
http://crossmark.crossref.org/dialog/?doi=10.1016/j.tins.2025.02.003&domain=pdf

Trends in Neurosciences

generally either a percentage of total exploration time or a difference index. The test takes advan-
tage of animals’ natural tendency to investigate novel items, thereby indicating that they recall the
repeated (or now ‘familiar’) item from the previous exposure. Questions about whether object
memory relies on the hippocampus [6] and interest in spatial memory as a hippocampal function
have led to the development of alternative versions of the test, including one using objects that
remain the same but are moved to a different location, often called the ‘novel object location
test,” and more complex versions with more than two objects and multiple changes in objects
or their positions [7-9]. All of these tests rely on the preference of rats, mice, and other species
[10] to spend more time investigating novel objects or locations than familiar ones. This novelty
preference reflects an intrinsic drive for gathering information about new stimuli (i.e., curiosity)
[11] rather than a preference for the item itself — rodents will also preferentially investigate novel
aversive odors or aggressive animals if they can do so safely [12,13]. The specific parameters
used in exploration tests are critical for eliciting the novelty preference. Key aspects of a success-
ful preference test, including choosing equally preferred objects, avoiding objects animals can
climb on, adjusting lighting and circadian cycles, choosing an appropriate interval between famil-
iarization and testing, and so forth, have been discussed in several excellent validation studies
and reviews [14-18]. Here, we discuss the interpretation of behavior in novel object exploration
tests with a focus on the key underlying assumption of the test: that preference for novelty is fixed.

Novelty is not always preferred

Behavior differences in novelty exploration tests are interpreted as reflecting changes in memory,
because failure to remember the initial investigation event would lead to the new and previously
explored objects being treated as equally novel. But while impaired memory for investigation events
would certainly alter behavior in these tests, the converse, that altered behavior in these tests indi-
cates impaired memory, is not necessarily true. Many factors could affect exploratory behavior in
this test, but a particularly notable one is a change in preference for novelty. In the most common
scenario, control animals show a positive novelty preference score, indicating that they spent
more time investigating the novel object and therefore must remember the previously investigated
(‘familiar’) one, whereas experimental animals show no preference for the novel object. This decrease
is generally understood to reflect a memory impairment, but a decrease in the animals’ preference for
investigating novel objects, or objects in novel locations, would produce identical behavior changes.
An early discussion of this issue noted that the preference for novel objects ‘is observed in almost all
normal rats; it is well above the level of random variations of the exploration behavior’ [5]. Even though
this is true in naive control animals, it does not address the possibility that experimental or environ-
mental manipulations might alter the novelty preference instead of, or in addition to, altering memory.
And while many factors can be controlled for, preference for novelty is an integral assumption of the
test that cannot be independently assessed, because it is the outcome measure.

Effects on novelty preference are more than just a theoretical possibility. Particular patterns of
behavior in some novelty exploration experiments clearly demonstrate shifts in preference for
novelty rather than memory. Specifically, several studies, discussed below, have reported prefer-
ence ratios that are significantly below chance, a finding that is critically important for interpreting
this test. If a test group shows a significant negative novelty preference, spending more time
exploring the familiar object than the novel object (i.e., a familiarity preference), the animals are
treating the two objects or locations differently and therefore must be able to distinguish between
them, indicating that they remember the explored object. Their behavior, then, is not due to
memory loss and instead is likely to reflect a shift in their preference for novelty.

Shifts from novelty preference to familiarity preference have been observed in several studies
examining the effects of stress. After repeated daily restraint stress, male rats show preferences
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for familiar and more recently investigated objects relative to novel or less recently investigated
objects [19,20] (Figure 1A,B). (Familiarity preferences discussed here are either statistically signif-
icant according to the original authors or as determined from the original graphs.) Stressed female
rats do not show the shift to familiarity preference, which is also blocked by estrogen in male rats
[20], demonstrating an interaction effect between hormones and stress on novelty object prefer-
ence. Baseline preferences for an object in a familiar location, where it was previously explored,
have also been observed in rats bred for stress sensitivity [21] (Figure 1C). Taken together,
these studies demonstrate a preference for familiarity in multiple types of tests, in multiple rat
strains, at various ages, and with multiple forms of stress. They provide strong evidence that
changes in novelty exploration tests can reflect effects on novelty preference rather than memory
impairments.

Familiarity preferences have also been observed in transgenic mouse lines and following lesions
and drug treatments. Mice with a knockout of the schizophrenia-associated gene phosphorylation
of elF2a by PKR-like ER kinase (PERK) [22] and a genetic Alzheimer’s disease model line, 5xFAD
[23], show preferences for a familiar object and for an object in a familiar location, respectively
(Figure 2A,B). In wild-type male C57BL/6 mice, lesions of the medial prefrontal cortex and
dorsomedial striatum lead to preferential investigation of familiar objects [7] (Figure 2C). And phar-
macological blockade of NMDA receptors with MK-801 causes juvenile male mice to preferentially
explore an object in a familiar location [24] (Figure 2D). Whether stress resulting from these exper-
imental manipulations is responsible for the observed shifts in novelty preference remains unclear.
However, the significant familiarity preferences shown in these studies indicate that a preference for
novelty, although commonly observed in naive animals under control conditions, can be altered by
genetic manipulations, circuit disruptions, pharmacological agents, and experience. This lack of
preference stability makes interpretation of these seemingly simple exploratory behavioral tests sig-
nificantly more complicated than generally acknowledged. Importantly, these shifts in preference
for novel objects are not generally associated with changes in overall object exploration time
[19,21,23,24], suggesting that additional components of exploratory drive such as hunger
(foraging drive) and anxiety predominate in this measure [25]. Therefore, while assessing total ex-
ploration time is important for ruling out treatment effects on general exploratory drive, there
seems 1o be no direct relationship between exploration time and preference shifts.
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Figure 1. Experiments demonstrating preferences for familiarity in several rat stress models. (A) Adult male but
not female rats show a preference for a familiar object after 1 week of restraint stress (adapted, with permission, from
Figure 3b in [19]). (B) Adolescent male rats (~4 weeks old) show a preference for an object seen more recently after 1
week of restraint stress (adapted, with permission, from Figure 1a in [20]). (C) Males of the Wistar-Kyoto rat line, bred for
stress sensitivity, prefer objects in familiar locations but prefer the displaced object following ketamine treatment (adapted,
with permission, from Figure 5C in [21]). *P < 0.05 relative to chance (marked with broken line); TP < 0.05 relative to
control (closest gray bar).
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One could argue that the cases in which animals show significant preferences for investigating familiar
over novel items are relatively sparse in the literature. However, the lability of novelty preference has
consequences for interpreting novel object exploration behavior in all studies, namely that preference
shifts must be considered as alternatives to memory effects in all experiments involving novelty explo-
ration behavior (Figure 3). For example, indifferent exploration of novel and familiar items might reflect
impaired memory for the previously explored object, but indifference could also reflect a mod-
erate decrease in novelty preference (i.e., a preference shift too weak to lead to a familiarity
preference but sufficient to produce similar preferences for familiar and novel objects).

Several previous studies have made the point that changes in investigation of novel objects or
locations cannot be assumed to necessarily reflect effects on memory [26-29]. In addition, a
recent review comparing visual novelty exploration tests and rewarded matching tests in humans
and nonhuman primates has pointed out that the two types of tests show contradictory effects of
hippocampal damage, questioning the validity of novelty preference as a measure of memory [2].
However, numerous studies identifying behavior changes in object exploration tests continue to
interpret these as indications of memory impairment (or improvement), without addressing the
potential for shifts in novelty preference.

The relationship between novelty preference, curiosity, and memory

Memory is critically important for survival and for making sense of the world, so it is no surprise
that it is the focus of a vast research effort. The value of studying the circuitry and synaptic or
molecular mechanisms underlying memory is immediately understood, whereas experiments
pointing to changes in novelty preference may seem less compelling in comparison. However,
shifts in novelty preference, or neophilia, likely reflect changes in curiosity, a highly adaptive
motivational drive that is not well understood at the cellular or circuit level [11]. Curiosity has
been less widely studied in rodents than some other components of cognition, perhaps because
of the risk of anthropomorphizing [30]. But while some aspects of curiosity may be fundamentally
human, exploration of novelty in animals is broadly agreed to reflect curiosity [11,30,31].
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Interestingly, although novelty can generate curiosity-driven exploration of stimuli, it may also trigger
avoidance, presumably because of the potential danger of the unknown, producing an inherent
conflict described as approach—avoidance [32,33]. Approach—avoidance behavior toward novel
stimuli is impaired in a wide range of psychological disorders [34] and is highly sensitive to emo-
tional factors such as anxiety and anhedonia, which decrease novelty approach in humans and
in rodent models of related behaviors [35-37]. Conversely, increased curiosity or engagement
with novelty is associated with behavioral and endocrine signs of stress resilience in animals [38]
and enhanced well-being in humans [39,40]. In addition to providing a readout of emotional factors,
curiosity is important in decision-making, with increased investigation of novel items enabling or-
ganisms to identify and take advantage of the best rewards [41,42]. Like approach-avoidance be-
haviors, these explore—exploit decisions can be affected in a variety of neuropsychiatric disorders,
including attention-deficit/hyperactivity disorder, addiction, and depression [43-47].

Several neocortical and subcortical areas, including the prefrontal cortex, zonaincerta, amygdala,
and striatum, have been identified as critical nodes in the circuitry supporting novelty exploration
in the context of both novel item exploration and explore—exploit decision-making [7,42,48,49]. A
small number of studies have also pointed to roles for the hippocampus and dentate gyrus in nov-
elty exploration [7,28,50,55]. Studies in humans indicate that curiosity is critical for hippocampus-
dependent memory [51], suggesting that shifts in novelty exploration that do not directly reflect
altered memory may still predict impacts on memory through changes in attention, exploration,
and information seeking. Moreover, curiosity is an important driver of incidental learning (i.e.,
unintentional learning about stimuli in the environment), which is a key feature of hippocampus-
dependent episodic memory [51-54]. Incidental learning, therefore, may be an important bridge
between curiosity and memory, and novel object exploration may predict both incidental learning
and episodic memory abilities.

254 Trends in Neurosciences, April 2025, Vol. 48, No. 4

Downloaded for Anonymous User (n/a) at Florida State University from ClinicalKey.com by Elsevier on September 15,
2025. For personal use only. No other uses without permission. Copyright ©2025. Elsevier Inc. All rights reserved.


Image of &INS id=

Trends in Neurosciences

Concluding remarks

Novel object exploration is widely used as a memory test in mice and rats, taking advantage of
animals’ natural exploratory behavior and novelty preference. A key assumption of this test is
that all animals prefer novel objects and that changes in preference behavior therefore reflect
effects on memory (i.e., the ability to recognize the previously explored object). In this opinion
article, we make the case that this assumption needs to be reconsidered. Studies in which exper-
imental manipulations lead animals to show a preference for familiarity, without decreasing overall
exploration, demonstrate that animals can remember previously explored items and yet fail to
show a novelty preference. These shifts in novelty preference are seen after animals experience
stress as well as with lesions, drug treatments, and genetic mutations. Although there is still
much to learn about the contributions of novelty preference and memory to rodent exploratory
behavior (see Outstanding questions), the plasticity of novelty preference suggests that the cog-
nitive changes underlying behavioral effects in these tests must be carefully considered and not
necessarily assumed to reflect effects on memory.

At the risk of being overly prescriptive, we have several recommendations for interpreting and
reporting findings in novel exploration tests in light of the issues discussed in the preceding
text. The first, and probably most important, is to consider whether any behavioral changes
observed in these tests reflect altered memory or novelty preference and to discuss all possibili-
ties. Second, we recommend comparing preference scores to chance levels across group com-
parisons and reporting total exploration times during training and testing to rule out potentially
confounding changes in exploratory drive [50]. Third, we recommend that ‘recognition’ be
dropped from the names of these tests of exploratory preference, because recognition is not di-
rectly tested and instead only inferred on the basis of preference. Instead, we suggest the terms
‘novel object preference’ and ‘novel object location preference,’ referring to measures that are di-
rectly calculated from the exploration times and describe the specific aspect of exploration that is
assessed. Fourth, explicit matching tests may prove to be better measures of memory impair-
ment in rodents as they are in nonhuman primates [2]. Finally, we suggest that changes in novelty
preference should be further explored as windows into the mechanisms underlying curiosity and
its roles in cognition and emotion.
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Outstanding questions

In nonhuman primates, rewarded
matching tasks are better tests of
memory than novelty-driven preferen-
tial viewing tasks. Can matching tasks
in rodents help separate memory ef-
fects from preference shifts observed
in novel object exploration tasks?

Do all shifts in novelty preference
reflect stress in some form, or are
there stress-independent shifts?

Is it possible to disentangle memory
deficits from weak preference shifts
when indifference to novelty is
observed? Could preference shifts be
confirmed by increasing the strength
or duration of the intervention until
familiarity ~ preference  becomes
significant?

What experiences and molecular
targets alter novelty preference
(curiosity)? Results from novel object
preference testing may provide an
opportunity to better understand the
regulation of this important intrinsic
drive.

What brain circuits drive curiosity? Is
the hippocampus, which has been
commonly studied using object
exploration tests and is responsive to
stress, a key component?

Can animal models help identify critical
points of intersection between memory
and curiosity? Is incidental memory
one of these connections?

Trends in Neurosciences, April 2025, Vol. 48, No. 4 255

Downloaded for Anonymous User (n/a) at Florida State University from ClinicalKey.com by Elsevier on September 15,
2025. For personal use only. No other uses without permission. Copyright ©2025. Elsevier Inc. All rights reserved.



http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0005
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0005
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0005
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0010
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0010
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0010
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0015
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0015
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0015
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0015
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0020
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0020
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0020
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0025
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0025
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0025
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0030
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0030
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0030
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0035
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0035
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0035
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0040
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0040
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0040
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0045
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0045
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0050
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0050
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0050
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0055
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0055

¢? CellPress

20.

2

=

22.

28.

24,

25.

26.

27.

28.

29.

30.

3

32.

. Schoenfeld, T.J. et al. (2021) Adult neurogenesis alters response

to an aversive distractor in a labyrinth maze without affecting
spatial learning or memory. Hippocampus 31, 102-114

. Tsuda, M.C. et al. (2024) Adult neurogenesis and the initiation of

social aggression in male mice. Hippocampus 34, 711-728

. Ennaceur, A. (2010) One-trial object recognition in rats and mice:

methodological and theoretical issues. Behav. Brain Res. 215,
244-254

. Akkerman, S. et al. (2012) Object recognition testing: statistical

considerations. Behav. Brain Res. 232, 317-322

. Mathiasen, J.R. and DiCamillo, A. (2010) Novel object recogni-

tion in the rat: a facile assay for cognitive function. Curr. Protoc.
Pharmacol., Chapter 5, Unit 5.59

. Inayat, M. et al. (2021) Promoting and optimizing the use of 3D-

printed objects in spontaneous recognition memory tasks in
rodents: a method for improving rigor and reproducibility. Eneuro
8, ENEURO.0319-21.2021

. Gulinello, M. et al. (2019) Rigor and reproducibility in rodent

behavioral research. Neurobiol. Learn. Mem. 165, 106780

. Bowman, R.E. et al. (2009) Sex-dependent changes in anxiety,

memory, and monoamines following one week of stress. Physiol.
Behav. 97, 21-29

Wei, J. et al. (2014) Estrogen protects against the detrimental
effects of repeated stress on glutamatergic transmission and
cognition. Mol. Psychiatry 19, 588-598

. Aleksandrova, L.R. et al. (2020) Ketamine and its metabolite,

(2R,B6R)-HNK, restore hippocampal LTP and long-term spatial mem-
ory in the Wistar-Kyoto rat model of depression. Mol. Brain 13, 92
Trinh, M.A. et al. (2012) Brain-specific disruption of the elF2a
kinase PERK decreases ATF4 expression and impairs behavioral
flexibility. Cell Rep. 1, 676-688

Mishra, R. et al. (2022) Augmenting neurogenesis rescues
memory impairments in Alzheimer’s disease by restoring the
memory-storing neurons. J. Exp. Med. 219, e20220391
Narattil, N.R. and Maroun, M. (2024) Differential role of NMDA
receptors in hippocampal-dependent spatial memory and plas-
ticity in juvenile male and female rats. Hippocampus 34, 564-574
Heinz, D.E. et al. (2021) Exploratory drive, fear, and anxiety are
dissociable and independent components in foraging mice.
Transl. Psychiatry 11, 318

Vargas-Lopez, V. et al. (2015) Acute restraint stress and cortico-
sterone transiently disrupts novelty preference in an object recog-
nition task. Behav. Brain Res. 291, 60-66

Hoeffer, C.A. et al. (2008) Removal of FKBP12 enhances mTOR-
Raptor interactions, LTP, memory, and perseverative/repetitive
behavior. Neuron 60, 832-845

Schoenfeld, T.J. et al. (2023) Rewarded maze training increases
approach behavior in rats through neurogenesis-dependent
growth of ventral hippocampus-prelimbic circuits. Biol. Psychiatry
Glob. Open Sci. 3, 725-733

Gaskin, S. et al. (2010) Object familiarization and novel-object
preference in rats. Behav. Process. 83, 61-71

Forss, S. et al. (2024) A transdisciplinary view on curiosity beyond
linguistic humans: animals, infants, and artificial intelligence. Biol.
Rev. 99, 979-998

. Ajuwon, V. et al. (2024) To know or not to know? Curiosity and

the value of prospective information in animals. Learn. Behav.
53, 114-127

Payzan-LeNestour, E. and Bossaerts, P. (2012) Do not bet on
the unknown versus try to find out more: estimation uncertainty
and ‘unexpected uncertainty’ both modulate exploration. Front.
Neurosci. 6, 150

256  Trends in Neurosciences, April 2025, Vol. 48, No. 4

33.

34.

35.

36.

37.

38.

39.

40.

41.

jre

42.

43.

44,

45.

46.

47.

48.

49.

50.

5

ey

52.

53.

54.

56.

Downloaded for Anonymous User (n/a) at Florida State University from ClinicalKey.com by Elsevier on September 15,

2025. For personal use only. No other uses w1ﬁrﬁtéeﬁ~ﬂ§oriﬁowéhtﬁg8§&1

Gray, J.A. and McNaughton, N. (2000) The Neuropsychology of
Anxiety: An Enquiry into the Function of the Septo-Hippocampal
System (2nd edn), Oxford University Press

Letkiewicz, A.M. et al. (2023) Quantifying aberrant approach-
avoidance conflict in psychopathology: a review of computa-
tional approaches. Neurosci. Biobehav. Rev. 147, 105103
Ennaceur, A. et al. (2005) Detailed analysis of the behavior of
Lister and Wistar rats in anxiety, object recognition and object
location tasks. Behav. Brain Res. 159, 247-266

Mendel, G. (1965) Children’s preferences for differing degrees of
novelty. Child Dev. 36, 453-464

Strekalova, T. et al. (2004) Stress-induced anhedonia in mice is
associated with deficits in forced swimming and exploration.
Neuropsychopharmacology 29, 2007-2017

Ploppert, E. et al. (2022) Influence of effort-based reward training on
neuroadaptive cognitive responses: implications for preclinical behav-
ioral approaches for depressive symptoms. Neuroscience 500, 63-78
Lydon-Staley, D.M. et al. (2020) Within-person variability in
curiosity during daily life and associations with well-being.
J. Pers. 88, 625641

Silvia, P.J. (2008) Interest — the curious emotion. Curr. Dir.
Psychol. Sci. 17, 57-60

Lloyd, A. et al. (2021) Are adolescents more optimal decision-makers
in novel environments”? Examining the benefits of heightened explora-
tion in a patch foraging paradigm. Dev. Sci. 24, e13075

Daw, N.D. et al. (2006) Cortical substrates for exploratory
decisions in humans. Nature 441, 876-879

Chen, C.S. etal. (2021) Sex differences in leaming from exploration.
Elife 10, 69748

Addicott, M.A. et al. (2021) Attention-deficit/hyperactivity disorder and
the explore/exploit trade-off. Neuropsychopharmacology 46, 614-621
Addicott, M.A. et al. (2012) Smoking withdrawal is associated
with increases in brain activation during decision making and
reward anticipation: a preliminary study. Psychopharmacology
219, 563-573

Beeler, J.A. et al. (2012) Putting desire on a budget: dopamine
and energy expenditure, reconciling reward and resources.
Front. Integr. Neurosci. 6, 49

Blanco, N.J. et al. (2013) The influence of depression symptoms
on exploratory decision-making. Cognition 129, 563-568
Costa, V.D. et al. (2019) Subcortical substrates of explore-exploit
decisions in primates. Neuron 103, 533-545.e5

Monosov, |.E. et al. (2022) The zona incerta in control of novelty
seeking and investigation across species. Curr. Opin. Neurobiol.
77, 102650

Kheirbek, M.A. et al. (2012) NR2B-dependent plasticity of adult-
born granule cells is necessary for context discrimination.
J. Neurosci. 32, 8696-8702

. Gruber, M.J. and Ranganath, C. (2019) How curiosity enhances

hippocampus-dependent memory: the prediction, appraisal,
curiosity, and exploration (PACE) framework. Trends Cogn. Sci.
23,1014-1025

Davies, J.R. et al. (2024) Eurasian jays (Garrulus glandarius)
show episodic-like memory through the incidental encoding of
information. PLoS One 19, e0301298

Davies, J.R. and Clayton, N.S. (2024) Is episodic-like memory
like episodic memory? Philos. Trans. B 379, 20230397

Crystal, J.D. (2021) Evaluating evidence from animal models
of episodic memory. J. Exp. Psychol. Anim. Learn. Cogn. 47,
337-356

Kinman, A.l. et al. (2025) Atypical hippocampal excitatory neurons
express and govern object memory. Nat. Commun. 16, 1195

lﬁléce | rights reserved.


http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0060
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0060
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0060
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0065
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0065
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0070
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0070
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0070
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0075
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0075
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0080
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0080
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0080
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0085
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0085
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0085
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0085
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0090
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0090
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0095
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0095
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0095
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0100
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0100
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0100
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0105
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0105
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0105
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0110
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0110
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0110
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0115
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0115
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0115
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0120
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0120
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0120
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0125
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0125
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0125
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0130
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0130
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0130
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0135
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0135
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0135
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0140
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0140
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0140
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0140
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0145
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0145
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0150
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0150
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0150
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0155
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0155
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0155
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0160
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0160
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0160
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0160
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0165
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0165
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0165
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0170
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0170
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0170
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0175
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0175
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0175
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0180
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0180
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0185
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0185
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0185
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0190
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0190
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0190
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0195
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0195
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0195
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0200
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0200
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0205
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0205
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0205
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0210
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0210
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0215
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0215
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0220
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0220
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0225
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0225
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0225
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0225
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0230
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0230
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0230
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0235
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0235
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0240
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0240
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0245
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0245
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0245
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0250
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0250
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0250
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0255
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0255
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0255
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0255
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0260
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0260
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0260
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0265
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0265
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0270
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0270
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf0270
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf2005
http://refhub.elsevier.com/S0166-2236(25)00034-7/rf2005

	The curious interpretation of novel object recognition tests
	Novel object recognition tests
	Novelty is not always preferred
	The relationship between novelty preference, curiosity, and memory
	Concluding remarks
	Acknowledgments
	Declaration of interests
	References




