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On clickbaits and evolution: curiosity from urge and
interest
Ohad Dan1, Maya Leshkowitz1 and Ran R Hassin2
Recent years have witnessed a multi-disciplinary surge in the
scientific study of curiosity that is characterized by a deep
schism. Gap theories conceptualize curiosity as a pressing drive
that needs to be satiated, much like hunger or thirst. On the other
hand stand theories that conceptualize curiosity as a central
component of long-term learning and maximization of reward.
Both approaches treat curiosity as unidimensional and tend to
neglect its temporal dynamics. The new model proposed here
conceptualizes curiosity as a bi-dimensional psychological
phenomenon, where one factor is the urge to approach
information, and the other is an evaluation of how interesting it
might be. These factors define a space, in which one can locate
different states, people, and species. Crucial to the model is the
postulation that the factors are characterized by different
temporal dynamics, that create interesting challenges to rational
behavior. The model allows us to cross the schism and account
for the two basic approaches to curiosity under the same roof.
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temporal dynamics. Curiosity, the theory predicts, may
lead to systematic breaches of rationality, that are more
prevalent today than they have ever been in the history of
humans. The theory also suggests that we can be curious
about topics we find quite boring, and that we can lack
curiosity towards issues we find interesting. Confused?
We hope you won’t be when you are done reading this
short paper.
In one of the most dramatic revolutions in the history of
our species, the knowledge we gathered throughout history is, quite literally, at the tip of our fingers [1]. If the
volume of information consumption stayed constant, this
dramatic shift in the availability of knowledge would have
merely increased convenience. Yet, as our excessive use
of smart devices shows [2,3], it did not. Recent evidence
suggests that we search, check our inboxes [4], prey social
media [5], read Wikipedia [6,7], and consume information, practically all the time [8]. As a result, epistemic
curiosity, the drive to find out information, has gained
unprecedented presence and importance in our lives.
Following Berlyne’s seminal work [9,10], curiosity has
received much scientific attention in the psychological
[11], educational [12] and, more recently, neuroscientific
literatures [13,14]. It became clear that in some contexts,
curiosity leads to dangerous and reckless behaviors [15–17].
In others, it is associated with negative feelings (e.g. Refs.
[18–20]). Yet, by and large, curiosity is considered a desired
feeling that should be cultivated. Indeed, trait curiosity
is associated with life satisfaction, happiness and
improved problem solving [21,22], professional [23,24]
and academic success [25,26], and with higher levels of
creativity [23,27–29].
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How do un-played episodes of thought-provoking podcasts relate to finding out what happens in the YouTube
video Everyone LAUGHED AT HIM but You Won’t Believe
What Happens Next? And what do the unread books on our
shelves have to do with figuring out how is Lady Gaga
doing these days? On the face of it, each of these examples contrasts behaviors that have little to do with each
other. The new theory of curiosity we develop here,
however, suggests that these behaviors naturally emerge
from the factors that shape our curiosity and from their
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Recent years have witnessed a multi-disciplinary surge in
the scientific study of curiosity, that is beautifully reflected
in the scope and breadth of contributions to this special
issue. These exciting developments are characterized by a
deep schism. Gap theories [30,31,32,33] conceptualize
curiosity as a pressing drive that needs to be satiated, much
like hunger or thirst. Accordingly, much of the literature in
this tradition uses the itch to know answers to trivia questions as its basic tool. As Marvin et al. [34] argue, this type of
curiosity bears family resemblance to impulsivity, in that it
assumes a need to know in the here and now. Clickbaits (You
Won’t Believe What Happens Next) operate on this kind of
curiosity.
On the other hand of the schism stand theories that focus
on curiosity’s role in enhancing learning and maximizing
www.sciencedirect.com
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rewards. Curiosity in these frameworks emerges from a
(quasi) rational process, that allows efficient epistemic
exploration [11,12,35,36]. It contributes to growth and
adaptation of organisms by steering knowledge acquisition processes towards information that helps short-term,
long-term and longer-term goals [32,37].
Interestingly, although these views are very different
from each other, they hold (explicitly or implicitly) the
view that curiosity is a uni-dimensional phenomenon.
This assumption means that knowing one’s ‘location’
on the dimension’s axis is tantamount to knowing one’s
curiosity. Similarly, knowing this ‘location’ also allows
scientists to predict the effects of curiosity on behavior.
In the new model we develop here we propose, in
contrast, that curiosity is a bi-dimensional psychological
phenomenon. The first factor, the urge to approach information, is ‘hot’ [38]. The second factor — an evaluation of
how interesting the information might be, is ‘cold’. These
factors allow us to model, under the same conceptual roof,
the two basic approaches to curiosity sketched above.
They also define a space, in which one can locate
different curiosity states, people and species. Crucial to
the model is the postulation that the factors are

characterized by different temporal dynamics. Urge tends
to rise and decline relatively fast, whereas interest is much
slower to change. These dynamics create interesting
challenges to rational behavior.
In the following sections we introduce the model, relate it to
existing literatures and derive novel predictions. We end by
discussing the implications of our theory to individual
differences, context effects, and the ontogenesis and
phylogenesis of curiosity.

The two dimensions of curiosity

Curiosity from URge and Interest (CURI) is a parametric
model, in which two continuous factors determine how
curious we become when we realize that we can learn a
unit of information, K, in a certain context and framing.
Conceptually the dimensions are orthogonal, and they
define a two-dimensional curiosity space (see Figure 1).
The first factor is the urge to approach K. Urge is best
described as ‘hot’ [38], motivational, and emotional. It
follows the dynamics of ‘hot’ systems, that is – it tends to
rise and decline quickly. Urges may arise from
various motivations that include anxiety reduction (e.g.
deprivation-type curiosity [39]), and enjoyment (e.g.

Urge

Figure 1

Interest
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An illustration of the 2-dimensional curiosity space.
CURI proposes that curiosity has two dimensions, Interest and Urge. Here we illustrate the dimensions with intuitive, daily examples (that cannot
and should not work for everyone). Gossipy tabloids articles may be characterized by high Urge but low Interest; a lengthy science book (on, e.g.
evolution) may stimulate a lot of Interest but little Urge. Popular scholarly books may elicit both Interest and Urge. User manuals for landline phone
may stimulate little Urge and little Interest.
www.sciencedirect.com

Current Opinion in Behavioral Sciences 2020, 35:150–156

152 Curiosity (Explore versus exploit)

Refs. [11,18,20,39]). Other factors that give rise to urges
include potential threat, arousal, basic and social needs
such as sex, affiliating and belonging, as well as short and
long-term goals [37]. Urges are especially quick to decline
once the motivational hunger is satisfied (e.g. Ref. [40]),
or when K, or the motivation to find out what K is, are no
longer in the focus of conscious attention (e.g. due to
distraction).
The second factor, Interest, is ‘cool,’ cognitive and more
abstract, and it reflects an evaluation of the potential
contribution of K to one’s knowledge regarding one or
more of her epistemic concerns. Importantly, contribution
is measured in subjective psychological units, not in bits
(e.g. Ref. [41]). The larger the potential contribution and
the more central the epistemic concern, the larger the
interest in K. Like other ‘cold’ phenomena, interest’s
temporal dynamics are relatively slow, and they mainly
reflect one’s progress in- and shifting-of areas of epistemic
concern (broadly defined). For short durations (specifically,
those that characterize most psychological experiments)
one can assume that interest is fixed.
A terminological point is in order here. The terms interest
and urge are loaded with multiple meanings for multiple
audiences. This is unfortunate, yet inevitable. We therefore chose to capitalize them — Interest and Urge — to
highlight the technical nature of their use here.
Inherent to CURI is the postulation that curiosity is a
prioritizing tool, allowing organisms to prioritize attention, motivation, thought and behavior [42]. Epistemic
curiosity drives animals to learn their environments (be it
physical, social, or cultural); adapt to changes, and prepare
for the future. In humans, it is also the engine behind the
sciences and the arts [43,44]. Given these functions,
combining a hot, short-term and relatively short-sighted
determinant, with a cold, longer-term, broad determinant,
offers an efficient and flexible prioritizing mechanism. It
allows prioritizing in the here-and-now, while taking the
past and future into account.
Eq. (1) describes the relationships between Urge, Interset, and Curiosity, as well as the temporal dynamics of
curiosity:
CðtÞ ¼ I þ pelt

ð1Þ

where CðtÞ is curiosity at time t after learning about the
opportunity to find out K, I is the Interest associated with
K, p denotes the Urge induced by K, and l is the rate of
Urge decay (I; p; l  0). Illustration of various temporal
dynamics of Urge, Interest and curiosity are depicted in
Figure 2.
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Implications and predictions
When Interest and Urge go hand in hand, all is well. We
passionately pursue information on topics we find interesting. The troubles begin when they do not, giving rise
to two major types of discrepancies. One, when we feel an
urge to find out information about a topic characterized by
relatively low interest (it may even be utterly boring).
Two, when the Interest associated with a topic is relatively high, yet we do not feel an urge to engage with it.
The scholarly books in our Kindles, that we buy yet never
get to read, may provide evidence for the latter. Our
insight into the whereabouts and deeds of various famous
athletes is a strong testimony of the former (at least for the
authors, who confess to having no interest in sports or
athletes whatsoever).
Yet, when Interest and Urge diverge, peculiarities may
arise. Interestingly, the model predicts systematic choice
reversals over time (Figure 2d). To see why this is the
has its own
case, consider two topics, X and Y, each

coefficient values of Urge pX ; pY and Interest
(IX ; IY ). Assume that pX < pY and IX > IY . For illustration purposes, consider X as a new discovery about the
ontogeny of theory of mind, where Y is the reason that
drove the royal couple Harry and Meghan to leave their
royal lives behind (or: You won’t believe how THIS led
Harry and Meghan to leave the palace). Suppose we were
to offer you to read about one of the above – which topic
would you choose? We suspect that for some readers of
this paper, the former topic is Interesting but is not
accompanied by strong Urge (i.e. high I and low p), while
the latter topic is of little Interest, yet it stimulates some
Urge (i.e. low I and high p). A short time after the
presentation of the choice, before Urge declines, curiosity
may be higher for Y than for of X (C Yt¼0 > C X
t¼0 ). As a
result, one might be more likely to choose to see the
information regarding the British royals. But consider,
instead, that one is asked to take time before making a
decision. By then Urge may have subsided considerably.
When IX > IY , and given enough time (T) for decay, one
is more likely to choose to read about the new discovery of
theory of mind (Ct=TY < Ct=TX). Generally, quick decisions
for the here-and-now tend to be more Urge based (finding
out about the royals) than slow and distant decisions. Such
preference-reversal is irrational and may lead us to use
one of the most valuable resource at our disposal, time, on
information that is of little interest to us.
We have recently tested this prediction [45]. In one study
subjects were presented with pairs of questions, and were
asked to choose one question to which they will see the
answer. In one condition, participants were told that they
will get the answers immediately. In another, a week
later. Some questions were pretested to be higher on Urge
and low on Interest (e.g. “What is the color of the
white house toilet paper?”); others were high on Interest
yet low on Urge (e.g. “How feasible would it be to
www.sciencedirect.com
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The CURI model.
Each line in each panel describes the temporal dynamics of curiosity towards items K 1 (dashed line) and K 2 (dotted line). The items are
characterized by the model’s three parameters: I (Interest), p (Urge), and l (Urge decay rate). In each panel, K 1 and K 2 have the same values for
parameters that are not indicated in the legend, for example, in panel (a) the items differ in their I value (as indicated in the legend) but share p
and l values. (a) Different Interest, I1 > I2 : Curiosity to both items decay at the same rate and at any point in time, curiosity towards K 1 is
greater than towards K 2 . (b) Different Urge, p1 > p2 . Curiosity to both items decay at the same rate, however since K 1 is associated with
greater Urge it arouses more curiosity at time 0. After enough time has passed, curiosity to K 1 and K 2 is only determined by their Interests, which
here are identical. (c) Different decay rate, l1 < l2 . Though they begin and end with the same curiosity, K 2 ’ s Urge decays faster and so it will
arouse more curiosity throughout the process. (d) Preference reversal, I1 > I2 ; p1 < p2 . Because of the relatively high Urge of K 2 at time 0,
curiosity towards it is higher. As time passes, Urge of both K 1 and K 2 decays. Then, since K 1 is characterized by a higher Interest, curiosity
towards it becomes higher than towards K 2 .

colonize Antarctica?”). Consistent with CURI, a
between-condition comparison revealed preference
reversal: people prefer to read the answers to high Urge
questions now, but they prefer to see answers to high
Interest questions later.

more urge-based curiosity, while those that are cooler,
cognitive, and abstract (e.g. libraries, universities,
workplaces) will tend to veer us towards Interest-based
curiosity.

Going beyond computed curiosity
Two additional implications are worth mentioning. First,
CURI postulates that Interest and Urge give rise to a
rather unified feeling of curiosity, a feeling that we use as
input for decisions. This means that, by and large, people
will intuitively tend to confuse Interest, Urge, and Curiosity. Second, CURI assumes that the values of Urge and
Interest are context and frame-dependent [41]. Thus,
contexts and frames that highlight, nurture, and
enhance urges (e.g. stress or intoxication) will lead to
www.sciencedirect.com

So far, the parameters of the model were K-specific (i.e.
characterizing curiosity towards K), but it is conceivable
that the same framework may be used to characterize
individuals. For example, people whose average Interest
is greater than that of others, are more likely to learn about
a variety of topics they find interesting (but see the
discussion on variance below). Those who have stronger
Urges are more likely to learn many details about topics
they generally find less interesting. They are also more
Current Opinion in Behavioral Sciences 2020, 35:150–156
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likely to be distracted by clickbaits, emails, and other lessinteresting but rather urge-arousing information.
Similarly, average differences in l will distinguish
between people whose Urges decay quickly and those
for whom epistemic Urges tend to be more long lasting
(see Ref. [34]).
Another interesting set of implications emerges from the
potential role of context in determining the value of the
model parameters. Lower variance between contexts
means more consistent behavior across situations,
whereas larger variance characterizes people who are
more strongly affected by factors outside of the model
(e.g. social surrounding). Following the groundbreaking
work of Mischel [46,47], it seems likely that many of the
interesting differences between people lie not in their
averages, but rather in their context-trait interaction.

in it. These numbers illustrate a simple point: clickbait
economy is worth billions of dollars because it leads us to
give companies our most valuable resource – time (see
Ref. [53]). CURI suggests that clickbait economy works
partly because curiosity is bi-dimensional, and (con)fuses
Interest and Urge. This understanding may also pave the
way for dealing with epistemic urges.
Our environment is information-rich in ways it has never
been before. This abundance gives epistemic curiosity an
unprecedented role in our lives. This historic development
offers many opportunities for meaningful growth – for
individuals and societies alike. Understanding the underlying factors of curiosity will not only advance our science, it
will allow us to better navigate our way in this new,
fascinating and challenging world.
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of all human knowledge”: a systematic review of scholarly
research on the content of Wikipedia. J Assoc Inf Sci Technol
2015, 66:219-245.

2.

Hussain Z, Griffiths MD, Sheffield D: An investigation into
problematic smartphone use: the role of narcissism, anxiety,
and personality factors. J Behav Addict 2017, 6:378-386.

3.

Enez Darcin A, Kose S, Noyan CO, Nurmedov S, Yılmaz O,
Dilbaz N: Smartphone addiction and its relationship with social
anxiety and loneliness. Behav Inf Technol 2016, 35:520-525.

4.

Kushlev K, Dunn EW: Checking email less frequently reduces
stress. Comput Hum Behav 2015, 43:220-228.

5.

Boulianne S: Social media use and participation: a metaanalysis of current research. Inf Commun Soc 2015, 18:524-538.

6.

Sharma M: Wikipedia use: risk for developing technology
addiction. Ind Psychiatry J 2016, 25:107.

7.

Singer P, Lemmerich F, West R, Zia L, Wulczyn E, Strohmaier M,
Leskovec J: Why we read wikipedia. International World Wide
Web Conferences Steering Committee 2017:1591-1600.

8.

Kuss DJ, Lopez-Fernandez O: Internet addiction and
problematic internet use: a systematic review of clinical
research. World J Psychiatry 2016, 6:143.

9.

Berlyne DE: An experimental study of human curiosity. Br J
Psychol 1954, 45:256-265.

An afterthought: back to clickbaits
To come a full circle, consider the example with which we
opened the paper. What really happened next to the
individual in Everyone LAUGHED AT HIM but You Won’t
Believe What Happens Next? Some of you may have been
curious and already found out. Others didn’t. But as of 8/
2020, twenty million viewers have. Even assuming that
only 50% of them actually saw the video, humanity
invested 500,000 hours, or over 62,500 full days of work
Current Opinion in Behavioral Sciences 2020, 35:150–156

10. Berlyne DE: Conflict, Arousal, and Curiosity. McGraw-Hill; 1960.
11. Grossnickle EM: Disentangling curiosity: dimensionality,
definitions, and distinctions from interest in educational
contexts. Educ Psychol Rev 2016, 28:23-60.
12. Hidi S, Renninger KA: The four-phase model of interest
 development. Educ Psychol 2006, 41:111-127.
www.sciencedirect.com

Clickbaits and evolution Dan, Leshkowitz and Hassin 155

The authors identify four phases by which a learner’s interest develops:
First, interest is triggered by the environment; second, it is maintained by
the learner; third, an individual interest that is not dependent on the
environment emerges; and fourth a well developed interest is stabilized. A
well-developed interest “produces effort that feels effortless . . . enables
a person to sustain long-term constructive and creative endeavors . . .
and generates more types and deeper levels of strategies for work with
tasks”.
13. Gottlieb J, Oudeyer PY: Towards a neuroscience of active
sampling and curiosity. Nat Rev Neurosci 2018, 19:758-770.
14. Cervera RL, Wang MZ, Hayden B: Curiosity from the perspective
of systems neuroscience. PsyArXiv 2020 http://dx.doi.org/
10.31234/OSF.IO/ZNRBF.
15. Chen V: Investigation on the danger of electronic cigarette on
young adults. J Contemp Educ Res 2019, 3.
16. Donohew L, Zimmerman R, Cupp PS, Novak S, Colon S, Abell R:
Sensation seeking, impulsive decision-making, and risky sex:
implications for risk-taking and design of interventions. Pers
Individ Dif 2000, 28:1079-1091.
17. Hittner JB, Swickert R: Sensation seeking and alcohol use: a
meta-analytic review. Addict Behav 2006, 31:1383-1401.
18. Litman JA: Interest and deprivation factors of epistemic
curiosity. Pers Individ Dif 2008, 44:1585-1595.
19. Litman JA: Relationships between measures of I- and D-type
curiosity, ambiguity tolerance, and need for closure: an initial
test of the wanting-liking model of information-seeking. Pers
Individ Dif 2010, 48:397-402.
20. Litman JA: Curiosity and the pleasures of learning: wanting and
liking new information. Cogn Emot 2005, 19:793-814.
21. Kashdan TB, Stiksma MC, Disabato DD, McKnight PE, Bekier J,
Kaji J, Lazarus R: The five-dimensional curiosity scale:
capturing the bandwidth of curiosity and identifying four
unique subgroups of curious people. J Res Pers 2018, 73:130149.
22. Kashdan TB, Sherman RA, Yarbro J, Funder DC: How are curious
people viewed and how do they behave in social situations?
from the perspectives of self, friends, parents, and
unacquainted observers. J Pers 2013, 81:142-154.
23. Celik P, Storme M, Davila A, Myszkowski N: Work-related
curiosity positively predicts worker innovation. J Manag Dev
2016, 35:1184-1194.
24. Mussel P: Introducing the construct curiosity for predicting job
performance. J Organ Behav 2013, 34:453-472.
25. Shah PE, Weeks HM, Richards B, Kaciroti N: Early childhood
curiosity and kindergarten reading and math academic
achievement. Pediatr Res 2018, 84:380-386.
26. Gottfried AE, Preston KSJ, Gottfried AW, Oliver PH, Delany DE,
Ibrahim SM: Pathways from parental stimulation of children’s
curiosity to high school science course accomplishments and
science career interest and skill. Int J Sci Educ 2016, 38:19721995.
27. Hagtvedt LP, Dossinger K, Harrison SH, Huang L: Curiosity made
the cat more creative: specific curiosity as a driver of
creativity. Organ Behav Hum Decis Process 2019, 150:1-13.
28. Hardy JH, Ness AM, Mecca J: Outside the box: epistemic
curiosity as a predictor of creative problem solving and
creative performance. Pers Individ Dif 2017, 104:230-237.
29. Schutte NS, Malouff JM: A meta-analysis of the relationship
between curiosity and creativity. J Creat Behav 2019:1-8.
30. Loewenstein G: The psychology of curiosity: a review and
 reinterpretation. Psychol Bull 1994, 116:75-98.
Loewenstein provides a thorough review on two previous ‘waves’ of
curiosity research (suggesting we are now in the midst of a third or a
fourth). In addition, Loewenstein offers a novel perspective on curiosity,
conceptualizing it as a cognitively induced deprivation that arises from
information-gaps. Analogous to the information-theory entropy function,
Loewenstein makes the case that curiosity has an inverse U-shape
relation with the respective ‘information gap’: when almost nothing or
www.sciencedirect.com

almost everything is known curiosity is low, but when some is known and
a lot remains to be learned it is maximal.
31. Kang MJ, Hsu M, Krajbich IM, Loewenstein G, McClure SM,

Wang JT, Camerer CF: The wick in the candle of learning.
Psychol Sci 2009, 20:963-973.
In an fMRI study, levels of curiosity were correlated with activity in
memory areas and caudate regions involved in anticipated reward. In
a complementary behavioral study, higher curiosity was corelated with
better information recall.
32. Metcalfe J: Is study time allocated selectively to a region of
 proximal learning? J Exp Psychol Gen 2000, 131:349.
According to the discrepancy reduction model, learners will allocate their
resources to the most difficult items, those with the greatest difference
from the desired learned state. In contrast, according to the proximal
learning hypothesis learners will direct their resources to items that
require the smallest ‘distance’ to become learned. When empirically
contrasting the study-time-allocation policy prescribed by the two models in several experiments with different demographic groups (e.g. 6 graders, college students) the proximal learning hypothesis was supported.
33. Blanchard TC, Hayden BY, Bromberg-Martin ES: Orbitofrontal
cortex uses distinct codes for different choice attributes in
decisions motivated by curiosity. Neuron 2015, 85:602-614.
34. Marvin CB, Tedeschi E, Shohamy D: Curiosity as the impulse to
know: common behavioral and neural mechanisms underlying
curiosity and impulsivity. Curr Opin Behav Sci 2020, 35:92-98.
35. Dubey R, Griffiths TL: Reconciling novelty and complexity
 through a rational analysis of curiosity. Psychol Rev 2019, 127.
In an empirical study, the authors contrast novelty-based and complexitybased theories of curiosity. While novelty-based theories predict that
curiosity will increase with uncertainty, complexity-based theories predict
that curiosity will be maximal by an intermediate degree of uncertainty.
The authors show that individuals moderate the two approaches by the
structure of their environment in a way that maximally increases the
usefulness of a stimulus to knowledge.
36. Liquin EG, Lombrozo T: A functional approach to explanationseeking curiosity. Cogn Psychol 2020, 119.
37. Szumowska E, Kruglanski AW: Curiosity as end and means. Curr
Opin Behav Sci 2020, 35:35-39.
38. Metcalfe J, Mischel W: A hot/cool-system analysis of delay of
gratification: dynamics of willpower. Psychol Rev 1999,
106:3-19.
39. Litman JA, Jimerson TL: The measurement of curiosity as a
feeling of deprivation. J Pers Assess 2004, 82:147-157.
40. Zeigarnik B: On finished and unfinished tasks. A Source Book of
Gestalt Psychology. Kegan Paul, Trench, Trubner & Company;
2007:300-314.
41. Mearman A: Who do heterodox economists think they are? Am
J Econ Sociol 2011, 70:480-510.
42. Chater N, Loewenstein G: The under-appreciated drive for

sense-making. J Econ Behav Organ 2016, 126:137-154.
The authors frame curiosity as a manifestation of the ‘drive for sensemaking’. Thus, confusing information, that requires more information to
make sense, and new information that will make sense of existing knowledge will be pursued. Both phenomena are a pursuit of knowledge for the
sake of knowledge, that is, curiosity.
43. Ball P: Curiosity: How Science Became Interested in Everything.
University of Chicago Press; 2013.
44. Marr A: Curiosity and Wonder from the Renaissance to the
Enlightenment. Routledge; 2017.
45. Dan O, Hassin R, Leshkowitz M: Preference reversal in curiositybased information consumption. PsyArXiv 2020 http://dx.doi.
org/10.31234/OSF.IO/GFH4R.
46. Mischel W, Coates B, Raskoff A: Effects of success and failure
on self-gratification. J Pers Soc Psychol 1968, 10:381-390.
47. Mischel W: The Marshmallow Test: Understanding Self-control and
How to Master it. Transworld Digital; 2014.
48. Berridge KC, Berridge KC: A liking versus wanting perspective
on emotion and the brain. In The Oxford Handbook of Positive
Current Opinion in Behavioral Sciences 2020, 35:150–156

156 Curiosity (Explore versus exploit)

Emotion and Psychopathology. Edited by Gruber J. Oxford
University Press; 2019:183-196.

51. Sherman JW, Gawronski B, Trope Y: Dual-process Theories of the
Social Mind. Guilford Publications; 2014.

49. Ainslie G, Haslam N: Hyperbolic discounting. In Choice Over
Time. Edited by Loewenstein G, Elster J. Russell Sage Foundation;
1992:57-92.

52. Russell JA, Bullock M: On the dimensions preschoolers use to
interpret facial expressions of emotion. Dev Psychol 1986,
22:97-102.

50. Laibson D: Golden eggs and hyperbolic discounting. Q J Econ
1997, 112:442-477.

53. Wu T: The Attention Merchants: The Epic Scramble to Get Inside
Our Heads. Vintage; 2017.

Current Opinion in Behavioral Sciences 2020, 35:150–156

www.sciencedirect.com

