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Abstract 
 
Since Berlyne’s groundbreaking work in the 1960’s, curiosity has been a popular topic for 

psychological research. Despite a rich history of research, scientists have not been able to agree 

upon a single definition or taxonomy of curiosity. These diverging perspectives have led to a 

breadth of research that has yet to be integrated under one framework. Moreover, most research 

on curiosity has focused on neural mechanisms and ontogenetic characteristics, while the 

evolutionary aspects of curiosity have received little attention. I propose that research on 

curiosity can benefit from an evolutionary perspective, and more broadly from a biological 

perspective on information-gathering behavior. In this chapter, I synthesize the literature on 

curiosity from the perspective of behavioral biology – i.e., Tinbergen’s four questions. The 

behavioral biology framework provides a powerful lens through which questions about behavior 

can be asked and iterative empirical work and theoretical construction can take place. In 

particular, I argue that evolutionary perspectives on curiosity can help identify the “joints” of 

nature at which curiosity may be carved. By identifying the function of different types of 

curiosity, a more robust and universal taxonomy of curiosity can be created. 
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Overview of Perspectives on Curiosity 

Like many aspects of human psychology that seem too obvious to require a definition and 

rigorous scientific explanation, curiosity has been difficult to define and explain. William James 

(1890) proposed that there are two types of curiosity. The first involves seeking information 

about novel objects. This type of curiosity, James contends, is present in most animals. The 

second type, which James suggested has almost nothing to do with the first and is specific to 

humans, is scientific  curiosity or metaphysical wonder. James argued that this type of curiosity 

is more concerned with ways of conceptualizing objects rather than the objects themselves. 

Scientific curiosity responds not to novel stimuli per se, but rather to gaps in knowledge. Still, 

James only briefly mused about curiosity, and did not offer empirical evidence for his conceptual 

distinction. Daniel Berlyne (1954) was the first experimental psychologist to investigate curiosity 

in detail. He also broke down curiosity into two major types that results in a distinction that 

resembled James’s. The first type of curiosity he called perceptual curiosity, referring to the 

drive to gather information about novel stimuli until they are no longer so novel. Berlyne gave 

the example of a rat that exhibits increased exploratory activity around a new stimulus. He 

distinguished this novelty-seeking form of curiosity from epistemic curiosity, which he suggests 

is more about acquiring knowledge and is largely unique to humans. 

  

Berlyne (1966) later divided curiosity along a second axis: specific vs diversive. Specific 

curiosity occurs when there is a gap in information about some phenomenon. This gap produces 

discomfort, which motivates one to seek out additional information about that specific 

phenomenon. An example of this can be seen if you briefly show a participant a complex image. 

Given the chance, the participant will most likely want to re-investigate the image, reducing the 

gap in knowledge that was produced from the momentary look. On the other hand, diversive 

curiosity arises when an organism is under-stimulated and seeks novel stimulation to satisfy the 

feeling of deprivation. An example of this can be seen if a participant is placed in a dark room 

with the option to press buttons to make lights appear. The human participant will press buttons 

in a sequence that produces variety in the light patterns (Berlyne, 1966). 

 

Decades later, Loewenstein (1994) offered a reinterpretation of the psychology of curiosity. He 

criticized the concept of diversive curiosity, arguing that it was more akin to sensation seeking 
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and related to boredom than it was to scientific curiosity. He noted that previous theories of 

curiosity fail to answer why people like to feel curious and, if they do indeed like it, why they try 

to end it through information-seeking. Loewenstein offers a new perspective on curiosity in an 

attempt to reconcile these issues with previous theories. His information-gap theory of curiosity, 

which deals only with internally motivated, specific state curiosity (as opposed to externally 

motivated, diversive, or trait curiosity), predicts that curiosity arises to resolve uncertainty about 

a specific topic. The logical conclusion of this prediction is that curiosity will have an inverted-U 

shape relationship with knowledge such that curiosity rises as an individual learns about a topic, 

peaks when an individual possesses a moderate degree of knowledge or confidence in a topic, 

and declines thereafter. 

 

Several other theoretical frameworks have been offered, such as curiosity as a “knowledge 

emotion” (Silvia, 2010) or curiosity functioning to maximize the ability to make good decisions 

in the future (Dubey & Griffiths, 2020a; Silvia, 2010). Each of these frameworks has its own set 

of empirical studies that support the main theory, making it difficult to ascertain which 

framework is most useful. One aspect that is missing from most previous theoretical frameworks 

of curiosity is an evolutionary perspective. While some do offer “functional” explanations for 

curiosity, these functional explanations still raise the question: why does this state or trait exist? 

A proposed answer to this “why” question is important for guiding research on the psychology of 

curiosity. 

 

The Behavioral Biology Framework 

I propose in this chapter that research on curiosity can benefit from an evolutionary 

perspective, and more broadly from a biological perspective on information-gathering behavior. 

One framework that is likely to be illuminating for research on curiosity is the framework 

proposed by ethologist Nikolaas Tinbergen for investigating behavior from a biological 

perspective. Tinbergen (1963) proposed that to fully understand a behavior, four types of 

questions must be asked. The first question is about the proximate causation or mechanism 

underlying the behavior. In other words, what is the most immediate cause of the behavior? This 

can be in terms of either the stimulus that evokes the behavior or in the information processing 

that occurs in the brain (though a comprehensive mechanistic explanation will address both). The 
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second question asks how the behavior changes over time during the lifespan of the organism - 

i.e., the developmental or ontogenetic question. The third question relates to the adaptive value 

of the behavior. What is the function of the behavior and how does this relate to survival and/or 

reproduction? The fourth question is the phylogenetic question. How did this behavior evolve 

over time? Is it present in closely related species in one form or another? 

 

These four questions split behavioral explanations into two kinds: proximate and ultimate. 

Mechanistic explanations and developmental explanations are proximate explanations. 

Proximate explanations focus on ‘how’ - how a behavior works and how it changes throughout 

the life-course. Adaptive (or functional) and phylogenetic explanations are ultimate explanations. 

These explanations focus on ‘why’ - why does a behavior manifest the way that it does and why 

does it exist in the species? These four questions are meant to offer a guide for a robust 

biological investigation of a particular behavior. While others have suggested that curiosity be 

investigated from an ethological perspective (Kidd & Hayden, 2015), this perspective has not 

been widely adopted in research on the psychology of curiosity. Moreover, research and 

theoretical accounts on the adaptive significance of curiosity are severely lacking from the 

psychological literature.  

 

There appears to be no agreed-upon definition for curiosity, and this chapter will not argue for 

one definition over another. Some definitions include all exploratory behavior (e.g., specific and 

diversive curiosity) and some exclude extrinsically motivated behavior. Using a more specific 

definition of curiosity that only includes internally motivated behavior can provide direction and 

a necessary narrowing of research, but it comes with its own problems. In particular, it is 

difficult to identify the motives behind particular curiosity-like behaviors in non-human animals 

(Kidd & Hayden, 2015). Rather than circumscribe curiosity more stringently, this chapter will 

take a broad look at information-seeking behavior as at least analogous to curiosity. This is a 

useful approach under the evolutionary paradigm because it allows connections to be drawn 

between human curiosity and its analogs in other animals. This perspective is especially 

important for the phylogenetic and functional explanations of curiosity. Thus, the general 

ethological definition of curiosity as a drive state for information will be used here, as it was in 

Kidd & Hayden’s (2015) analysis of curiosity from the ethological paradigm. A robust analysis 
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of information-seeking utilizing Tinbergen’s four questions may allow for an evolutionarily-

informed taxonomy of curiosity to be created and tested in future research. 

 

Phylogenetic Level 

Anyone with a pet at home is likely to agree that animals can exhibit curiosity. Dogs are 

insatiably curious about new toys that are brought home, and cats will thoroughly inspect all 

grocery bags if given the opportunity. Glickman and Sroges (1966) conducted the seminal 

experimental investigation of animal curiosity in over 200 animals at two zoos in Chicago and 

New York City. In particular, the study assessed the degree to which different animals would 

investigate novel objects. Glickman and Sroges introduced to the cages where the animals were 

housed a pair of wooden blocks, two lengths of steel chain, two pieces of wooden dowel, two 

pieces of rubber tubing, and a paper ball. Where possible, males and females of the same species 

were tested and items were either not reused or were thoroughly washed before reuse. Each item 

was placed in the cage for six minutes, with the session divided into five-second intervals. 

Within each interval, orienting behavior (looking) and contact was assessed. Glickman and 

Sroges found that primates and carnivores were the most curious animals in the sample, while 

rodents, “primitive mammals,” and reptiles appeared significantly less curious about the novel 

objects. Juveniles across species were also more curious than adults. 

 

It is clear from the zoo study that most mammals exhibited something like curiosity. Glickman 

and Sroges interpreted their findings in light of the feeding patterns and predators in the animals’ 

natural habitats. In other words, animals whose natural habitats offer more refuge from danger 

and require more complex behaviors for food acquisition might display greater specific curiosity 

in response to novel objects. 

 

The increased neophilic behavior and genetic similarity of non-human primates to humans make 

them a prime point of comparison for questions about the phylogenetic roots of human-like 

curiosity. Like humans, monkeys demonstrate specific curiosity about information when solving 

puzzles, even in the absence of clear extrinsic motivation (Harlow, 1950; Harlow et al., 1950). 

Even in accordance with a stricter definition of curiosity, monkeys demonstrate curiosity about 

counterfactuals by sacrificing reward to learn information with no strategic benefit (Wang & 
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Hayden, 2019). Even though species-typical tendencies toward curiosity-like traits exist, 

individuals within a species also vary with respect to curiosity due to a combination of genetic 

predispositions and environmental cues (Sih et al., 2004). For example, squirrel monkeys who 

experience mild stress early in their lives are more likely to exhibit increased novelty-seeking 

behaviors (Parker et al., 2007). Differences between conspecifics in exploratory behavior can be 

large, and have been linked to reproductive fitness (Reader, 2015). 

 

It is currently unclear how similar curiosity in humans is to curiosity in non-human animals. 

Certainly novelty-seeking and exploratory behavior can be closely compared both theoretically 

and empirically. However, curiosity about things like causation may be more difficult to 

compare for a phylogenetic analysis. Still, various kinds of curiosity-like behavior, broadly 

speaking, have been documented in non-human animals and may be mappable onto human traits 

(Gosling & John, 1999). Likewise, these various aspects of curiosity may be connected through 

an evolutionarily ancient neurocircuitry system that is largely conserved in mammals (Montag & 

Panksepp, 2017; Wright & Panksepp, 2012). A more complete cataloguing of curiosity-like 

behaviors in non-human animals may help shine a light on what is unique about human curiosity 

(if anything). A functional evolutionary analysis of curiosity may help guide phylogenetic 

analyses in an iterative manner. 

 

Functional (Adaptive) Level 

Berlyne offered one of the first functional accounts of curiosity in the psychological literature 

when he argued that part of the function of the curiosity drive was to resolve uncertainty 

(Berlyne, 1960). Curiosity as uncertainty reduction has remained a popular idea and has been an 

important part of many curiosity research programs (Kashdan et al., 2018; Litman & Jimerson, 

2004; Loewenstein, 1994). While it seems reasonable that reducing uncertainty about the world 

is a key feature of curiosity, surely this is not the only feature of curiosity. If this were the case, it 

would be difficult for organisms to focus their curiosity in a useful fashion. After all, uncertainty 

exists about nearly every phenomenon. In some cases, curiosity may be driven by extreme 

uncertainty, while in others it is driven by moderate uncertainty (Dubey & Griffiths, 2020a). At 

best, the argument that the function of curiosity is to reduce uncertainty is incomplete and leaves 

much to be desired. 
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Dubey and Griffiths (2020b) have posited that the function of curiosity is to increase the 

usefulness of one’s own knowledge. Under this hypothesis, the value of knowledge is a function 

of the organism’s current knowledge about the environment and the probability of encountering 

some stimulus in the future. In positing this function, Dubey and Griffiths have attempted to 

reconcile the uncertainty-reduction perspective and the novelty-seeking perspective on curiosity. 

When an organism is faced with a novel stimulus, it should investigate it only if that stimulus is 

likely to occur again. Still, this raises the question of how some stimulus in the environment 

might be perceived and integrated in the mind. For example, the current value of some piece of 

information may be at odds with the value of that information over the course of human 

evolution. Most people in the US do not encounter wild snakes in their lifetime. However most 

people in the US still display an attentive bias toward snakes (LoBue & DeLoache, 2008; Öhman 

& Mineka, 2003). If this attentive bias falls under the purview of curiosity, then the “value” the 

knowledge appears to be influenced by a deep evolutionary history with the stimulus. To account 

for this type of curiosity, “current knowledge” in the Dubey & Griffiths hypothesis must include 

some calculation of the attentive predispositions that humans have inherited from their ancestors. 

Likewise, most people do not encounter serial killers in their lifetime, yet true crime is a wildly 

popular form of entertainment. Many people are genuinely curious about serial killers, despite 

the fact that the probability of encountering a serial killer is exceedingly low. Thus, something 

other than just current knowledge about the environment and the probability of encountering 

some stimulus in the future is influencing curiosity.  

 

Part of the reason why a taxonomy of curiosity has not been agreed upon is that the function of 

curiosity is not agreed upon. Of course, it can be difficult to give a function to a concept that is 

ill-defined. One way to approach this is to try to identify the functions of the various behaviors 

that constitute the umbrella construct of curiosity. Many of these behaviors may well be related 

to individual success and reproductive fitness. Because of this, the psychological mechanisms 

that mediate curiosity have probably been shaped by natural selection. Consequently, these 

psychological mechanisms will be well-suited for dealing with particular socio-ecological 

problems. Identifying these socio-ecological problems in conjunction with a comparative 
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psychological analysis (i.e., the phylogenetic analysis), may shed light on an appropriate 

taxonomy for curiosity. 

 

Curiosity has been classified in many different ways. For example, James classified curiosity as 

either novelty-seeking or scientific curiosity, while Berlyne split curiosity along the 

specific/diversive axis and the perceptual/epistemic axis. Litman (2008) split epistemic curiosity 

into interest and deprivation based on whether it stimulated positive affect and diversive 

exploration (interest) or reduced uncertainty and stimulated specific exploration (deprivation). 

More recently, Kashdan et al. (2018) constructed the five-dimensional curiosity scale to try to 

capture the bandwidth of curiosity. Through a series of studies that began with over 100 

curiosity-related items, Kashdan et al. identified five major dimensions of curiosity: joyous 

exploration, deprivation sensitivity, stress tolerance, social curiosity, and thrill seeking. A more 

recent iteration of the scale splits social curiosity into overt and covert social curiosity (Kashdan 

et al., 2020). While the new scale from Kashdan et al. provides a data-driven approach to 

identifying dimensions of curiosity, it leaves some important theoretical questions about 

curiosity unanswered. For example, are these different dimensions caused by the same 

underlying suite of psychological mechanisms? What is the function of curiosity in each of these 

dimensions and why might they be divided this way? 

 

Evolutionary psychologists have argued that emotions can be understood as coordinating 

mechanisms that process particular kinds of information and regulate other aspects of 

physiology, behavior, and cognition (Al-Shawaf et al., 2015; Cosmides & Tooby, 2000). Under 

this view, “emotions” include emotions as they have been traditionally understood (e.g., fear, 

disgust, anger) as well as motivational states and drives such as lassitude (Schrock et al., 2020) 

and hunger (Al-Shawaf, 2016). Viewing emotions, motivational states, and drives as 

coordinating mechanisms has several advantages. It offers a form of non-arbitrary emotion 

classification, increased heuristic value for identifying emotions that should be studied, and a 

systematic method for a priori hypothesis generation and testing through evolutionary task 

analysis (Al-Shawaf et al., 2015; Marr, 1982). Evolutionary task analysis involves asking four 

key questions: (1) what adaptive problem, if any, did this mechanism evolve to solve? (2) which 

subtasks must be solved in the solution of this adaptive problem? (3) which information-
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processing programs are capable of solving these subtasks? and (4) how should these programs 

be coordinated to deliver a well-designed solution to this adaptive problem? (Al-Shawaf et al., 

2015). Studying curiosity through this functional lens may offer several avenues for future 

research and help create a more effective and functionally accurate taxonomy of curiosity. 

 

One type of curiosity that does not seem to be captured in previous work is morbid curiosity. 

Morbid curiosity has been defined as a motivation to seek out information about threatening or 

dangerous phenomena (Scrivner, 2020). People high in morbid curiosity may be more likely to 

expose themselves to simulations of danger through fiction and may learn particular emotional or 

behavioral strategies from exposure to real or fictionalized dangerous situations (Scrivner, 2021; 

Scrivner et al., 2021). Moreover, morbid curiosity seems to be an individual difference that is 

distinct from the five dimensions of curiosity, disgust sensitivity, and sensation-seeking 

(Oosterwijk, 2017; Scrivner, 2020). 

 

A clear function of morbid curiosity also appears to be emerging. Dangerous situations have 

been and continue to be present in everyday life for humans. In general, an organism should try 

to avoid dangerous situations. However, there is some value in knowing about danger, as this 

could lead to a better ability to avoid or deal with these situations in the future. Due to the unique 

ability to simulate experiences through fiction, humans can create low-cost learning 

“experiences” with danger. These situations can be quite immersive, activating physiological, 

behavioral, and emotional responses that correspond to what would occur if the situation were 

real (Andersen et al., 2020). This allows those engaging with recreational fear to learn more 

about the situation, how they would respond, and how they can improve that response for a better 

outcome. Some preliminary evidence suggests that engagement with frightening fiction could 

correspond to psychological resilience in the face of situations that induce anxiety or feelings of 

uncertainty (Scrivner et al., 2020b). However, because these situations can be scary, disgusting, 

or otherwise off-putting, they require some motivation to simulate. Morbid curiosity provides the 

motivational boost that shifts the perceived cost/benefit ratio to encourage approach behavior 

that leads to engagement with morbid fictional material. 
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My own research on the psychology of morbid curiosity was inspired by the fact that dangerous 

situations are common, that these situations can have fitness consequences, that humans can 

simulate these dangerous situations, and that learning about these situations can lead to more 

efficient responses. In other words, a functional approach was taken in the development of this 

research program. Similar arguments were made for the inclusion of a social curiosity dimension 

in the five-dimensional curiosity scale. Kashdan et al. (2018) argued that being curious about 

people warranted further investigation as a separate dimension due to the primacy of 

interpersonal relationships in human life. These kinds of functional approaches to curiosity can 

offer specific areas in which to investigate behavior in humans and other animals and may help 

produce a reliable taxonomy of curiosity.  

 

Developmental Level 

As is the case with pet owners noticing the curiosity of their animals, parents would most 

likely agree that children display a great deal of curiosity. Human infants in particular have a 

profound proclivity for exploring and learning about their environment. Infants possess particular 

attention biases that facilitate learning. Some of these include biases that promote motion 

detection (Agyei et al., 2016), shape or object learning (Yee et al., 2012), and attention to faces 

(Farroni et al., 2005). Similar to predispositions in language acquisition, these simple biases 

guide infant perception so that they can more efficiently learn about the important aspects of a 

world with a nearly infinite number of stimuli.  

 

Some research on infant learning supports both complexity-based preferences proposed by 

Berlyne (1960) and information-gap motives proposed by Loewenstein (1994). According to 

these models, learners should prefer intermediate levels of complexity or moderate information 

gaps. Material in this range would fall into an optimal level of understanding for productive and 

efficient learning. Indeed, infants do seem to prefer both visual and auditory stimuli that present 

a moderate level of complexity (Kidd et al., 2012, 2014). This finding is in line with Piaget’s 

(1945) argument that play serves to construct knowledge through interactions with the 

environment. In this model, curiosity is the motivation that drives the behavior (play). This also 

corresponds with Csikszenthmihalyi’s (1990) notion of flow, wherein an inverted U-shaped 

relationship exists between perceived challenge of some task and intrinsic motivation. As with 



 

 11 

play and curiosity, moderately challenging tasks offer an opportunity for optimal performance. 

 

In addition to children being voracious learners, the juvenile period in humans is exceptionally 

long and costly. Children require extensive care and may not be self-sufficient until well into 

their teenage years. Humans in forager societies consume nearly 25% of their lifetime energy 

consumption by age 15, yet only produce about 5% of their anticipated energy acquisition by the 

same age (Kaplan et al., 2000). This incredible imbalance in energy consumption and acquisition 

suggests that the extended juvenile period in humans is probably adaptive in some ways. Given 

the complex nature of human societies and human psychology, human childhood likely needs to 

be extended in order to allow humans time to develop and prepare for the uniquely complex 

adult human life. 

 

Thus, extended childhood appears to be a human life-history adaptation. Alison Gopnik (2020) 

has argued that extended childhood in humans is a solution to the explore-exploit problem. The 

explore-exploit problem refers to the decisions that organisms have to make when they are faced 

with the opportunity to either exploit known aspects of their environment for resources or 

rewards, or to explore unknown aspects of their environment for a payoff that could be large, 

small, or non-existent. Moreover, the explore decision may not provide current payoff, but may 

instead provide future payoff. Because natural environments are so complex and time and energy 

are limited, organisms cannot possibly try all solutions for the best one. Most solutions to the 

explore-exploit dilemma begin with exploration and gradually move toward exploitation. Once 

enough is known about the environment, it becomes more efficient and productive to exploit for 

current benefits rather than to explore for unknown benefits or future benefits. 

 

Gopnik and her colleagues have argued that this solution is also represented in the developmental 

trajectory of humans (Gopnik et al., 2015, 2017; Lucas et al., 2014). Humans have an unusually 

long juvenile period in which exploration and learning is prioritized over exploitation. Although 

the human juvenile period is particularly well-adapted for exploration, the juvenile period of 

other animals, and certainly other primates, may also suit this purpose. Comparative evidence 

suggests that juveniles of many species learn better, explore more options, and are often more 

innovative than adults, a finding that holds in mice (Johnson & Wilbrecht, 2011), birds (O’Hara 



 

 12 

& Auersperg, 2017), hyenas (Benson-Amram & Holekamp, 2012), and monkeys (Bergman & 

Kitchen, 2009; Perry et al., 2017). Even among adults, increased innovation and diverse 

exploration of hypotheses is associated with younger age. For example, theoretical scientists, 

whose work focuses on re-envisioning how something works, tend to produce their best and 

most innovative work earlier in their career (Scrivner & Maestripieri, 2018). Indeed, similarities 

between the cognition of children and theoretical scientists have been noted elsewhere (Gopnik, 

1996). Thus, the juvenile period as a period of exploration is a general principle that applies 

especially strongly to humans. Given the complexity of human social life and the ability to 

forecast and imagine hypothetical and counterfactual scenarios, it is no surprise that human 

children are exceptionally curious and motivated learners. 

 

 

 

Mechanistic Level 

The most proximate cause, or the mechanism, of all human behavior is rooted in the 

brain. Dopamine plays a key role in the mechanistic basis of curiosity. Dopamine is a 

neurotransmitter that modulates motivational behavior, in particular learning and reward-related 

motivation. Dopaminergic activity, particularly in the midbrain dopaminergic neurons, appears 

to be relevant for curiosity. For example, participants in one study answered trivia questions and 

rated their curiosity for each answer while their brain activity was assessed via fMRI. When 

participants reported higher curiosity about answers to trivia questions, fMRI analyses revealed 

greater activity in the midbrain dopaminergic neurons (Gruber et al., 2014). 

 

Though the exact relationship between dopamine and reward-related motivation is not entirely 

clear, one popular hypothesis is that dopaminergic neurons encode predictions errors in expected 

reward (Arias-Carrión et al., 2010). This neuroscientific hypothesis lines up well with the 

psychological hypothesis that curiosity functions to minimize uncertainty. By encoding 

prediction errors through dopaminergic activity, animals will be able to improve future 

predictions relating to the outcome of a particular reward-relevant stimulus. In turn, this leads to 

better decisions about how to act toward this reward-stimulus in the future. Thus, dopamine’s 
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role in moderating behavior by encoding prediction error may be one neurological mechanism 

underlying curiosity. 

 

Some researchers have hypothesized that the brain normalizes and encodes information from a 

variety of sources into a common currency by which action decisions can be made (Levy & 

Glimcher, 2012). By normalizing the value of information into a common currency, increasingly 

complex decisions can be made that include information from a variety of qualitatively different 

sources. If, per Dubey and Griffiths, the function of curiosity is to increase the value of 

knowledge, and value is neurologically normalized into a common currency, then information 

that is perceived as more important may be more likely to provoke curiosity. Dubey and 

colleagues (2019) tested this hypothesis in a study where they presented participants with 

scientific facts and manipulated how valuable information about those facts would be. As they 

predicted, participants rated their curiosity about a fact as higher when that fact was perceived to 

be more valuable. These findings correspond with the hypothesis that the function of curiosity is 

to learn useful information about the world and improve the value of knowledge that one holds. 

 

However, humans are often curious about information that has no instrumental value (as are 

monkeys, e.g., Wang & Hayden, 2019). Interestingly, the common neural code for information-

representation appears to encode both instrumental and non-instrumental information, casting 

doubt on the distinction that is sometimes made in curiosity between intrinsic and extrinsic 

motivation for information-seeking (Kobayashi & Hsu, 2019). The common neurological 

activation for information-seeking also corroborates Panksepp’s SEEKING system among 

mammals (Panksepp & Moskal, n.d.). Moreover, these studies suggest that information may be 

neurologically valued in the same manner as other goods, a finding that has been previously 

demonstrated in monkeys (Bromberg-Martin & Hikosaka, 2011). 

 

While much research has been conducted on midbrain dopaminergic neurons, less work has 

looked at where curiosity “begins” in the brain. Curiosity-related input from the sensory organs 

may first be processed in the orbitofrontal cortex (OFC). Blanchard et al. (2015) conducted a 

study where monkeys could sacrifice a primary reward such as water for information about a 

gamble. Blanchard and colleagues found that while OFC neurons appeared to encode variables 
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like water amount and value of the information about the gamble, integration of these variables 

into a common currency did not occur in the OFC. Instead, the researchers concluded that the 

OFC encoded the relevant variables before sending the signal downstream to the midbrain, 

where signals are integrated into the common currency for rewards. 

 

Conclusions 

Curiosity continues to be one of the most important and widely valued psychological 

traits. However, research on curiosity has been focused on narrowly defined definitions or 

taxonomies. In this chapter, I argue that one productive way for researchers to approach the 

study of curiosity is to utilize the behavioral biology framework. Tinbergen’s four questions - 

mechanism, development, evolutionary function, and phylogeny - allow for a broad, 

comprehensive analysis of animal behavior. Notably, Kidd & Hayden (2015) have argued for the 

same approach to curiosity. By stepping back and incorporating a larger perspective on curiosity, 

psychologists can avoid the trap noted by Tinbergen in his 1963 paper, where he stated, 

 

“It has been said that, in its haste to step into the twentieth century and to become a respectable 

science, Psychology skipped the preliminary descriptive stage that other natural sciences had 

gone through, and so was soon losing touch with the natural phenomena.” (p. 411) 

 

Science has come a long way since Tinbergen first made this claim, and psychologists, 

neuroscientists, biologists, and other researchers interested in studying curiosity have a wealth of 

new knowledge, tasks, instruments, and technology at their fingertips. Researchers studying 

curiosity should avoid being overly narrow in their description of curiosity and aim instead for 

an integration of perspectives and empirical data. To do this will require a broader perspective on 

curiosity, like the one offered by Tinbergen’s four questions. 

 

Analyzing curiosity through this perspective may also help produce a taxonomy for curiosity that 

carves nature at its joints. Curiosity has been split in several different ways, including novelty-

seeking and scientific (James, 1890), perceptual and epistemic (Berlyne, 1954) specific and 

diversive (Berlyne 1966), interest and deprivation (Litman, 2008), forward and backward (Shin 

& Kim, 2019), bottom-up and top-down (Kashdan, 2012), and along several other dimensions 
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(e.g., Kashdan et al., 2020). One reason why so much diversity exists in classifying and defining 

curiosity is because functional accounts of curiosity have yet to be rigorously investigated. While 

some work has been done in robotics and artificial intelligence on the function of curiosity, these 

studies would benefit from a functional evolutionary analysis of human and animal curiosity. 

 

Evolutionary perspectives may help identify the “joints” of nature at which curiosity may be 

carved (Sznycer et al., 2017). This can be assisted by comparative evidence from a variety of 

organisms, from simple creatures like C. elegans to phylogenetically similar primates like 

chimpanzees and bonobos. Identifying curiosity-like behaviors in other animals and 

understanding their development across the animal’s lifespan can also shed light on the 

evolutionary function of these behaviors. The identification of curiosity-like behaviors and their 

development can lead to more informed mechanistic analyses. These mechanistic analyses can, 

in turn be carefully manipulated in the laboratory to test various hypotheses about curiosity and 

its function. 

 

While these four questions can in principle be considered in isolation, it is often productive to 

consider them in groups. For example, one could look at how the neurobiological mechanisms 

that underlie some curiosity-like behavior change throughout the life-course. Change in 

curiosity-like behavior throughout the life-course could be compared in phylogenetic analysis, 

which could in turn provide information about the function of that particular behavior. 

Functional accounts of curiosity can be pitted against each other through mechanistic 

manipulations in the laboratory. Thus, the behavioral biology framework provides a powerful 

lens through which questions about behavior can be asked and iterative empirical work and 

theoretical construction can take place. 
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