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Rationality—that is, reasonable judgment, evaluation of evidence, and decision-making—is a topic that 

runs through cognitive science both on a methodological level and as a topic of empirical inquiry. Over 

millennia, research has developed normative standards against which the rationality of human and 

nonhuman agents is evaluated. Different applications of those normative standards within cognitive 

science include the method of rational analysis and the use of decision theory as a conceptual framework 

for cognitive neuroscience that goes beyond mere stimulus–response relationships. At the same time, a 

wealth of empirical research has sought to determine the extent to which human and nonhuman agents 

(descriptively) live up to these rational norms.

History

The core standards for evaluating human rationality (the “yardsticks” against which behavior is 

measured) vary substantially in age; logic has its roots in antiquity, probability theory and decision 

theory reach back to the 17th century, game theory originates in the early 20th century, and attempts to 

understand rationality more loosely as the adaptive behavior of resource-bounded agents (Simon, 1957) 

are even more recent. In other words, the frameworks that collectively seek to define rationality have 

been developed bit by bit. These developments increasingly cover more and more aspects of behavior. 

However, there are also inclusion relationships between these frameworks; errors in classical logic are 

also violations of probability theory, probability is a component of decision theory, and game theory 

typically assumes that agents are individually rational in the sense that decision theory prescribes [see 

Foundations of Rationality for an introduction to specific normative standards; see Normativity for 

background on the notion of normativity itself].

In the history of the cognitive sciences, the diversity of these standards is matched by the fact that each of 

these normative standards (“yardsticks”) has given rise to waves of empirical research that have waxed 

and waned, varying also with respect to the fields and disciplines that have been the primary drivers of 

that research. There have also been repeated shifts in the extent to which empirical research across these 

different areas has been interconnected or has proceeded in comparative isolation. There is consequently 

not a single research area, or homogenous field, empirically examining rationality (see Hahn, 2026 for a 

more in-depth discussion).

One way to structure the resultant diversity of empirical findings would be by research questions. The 

different core standards are historically associated with different tasks such as drawing inferences 

(“There’s smoke in the air, there must be a fire”) as opposed to making decisions (“To douse the fire, do I 

choose the water bucket or the blanket?”). However, as formal frameworks, these normative standards are 

incredibly general. As a consequence, many “tasks” that are formally the same from the perspective of 

these frameworks are so different in other respects that empirical researchers would typically not 

consider them to be the same, nor necessarily even related, in terms of underlying cognitive process. For 

example, we would not expect much process overlap between putatively Bayesian inference 

https://oecs.mit.edu/pub/hggua2hs
https://oecs.mit.edu/pub/sr3246n4


MIT Press • Open Encyclopedia of Cognitive Science Human Rationality in Research

3

automatically conducted by the perceptual system over the course of seconds and Bayesian inference 

conducted by participants in a cognitive, scenario-based task. It is consequently easier to think about the 

breadth of rationality-focused research from the perspective of the different frameworks themselves [see 

Bayesian Models of Cognition].

Core concepts

Logic

Classical logic concerns itself with inferences that follow by necessity (such that if the premises are true, 

the conclusions are necessarily true as well). Experimental studies examining the extent to which human 

reasoning lives up to the standards of logic have typically focused on syllogisms (argument schemes in 

which a conclusion is drawn from two or more premises; see, e.g., Johnson-Laird & Bara, 1984) and on 

reasoning with conditionals (propositions that can be cast as “if-then” statements; Wason, 1968). The bulk 

of this work has taken place in the psychology of reasoning. However, that area of research has been 

reshaped by the evidence that performance on classical reasoning tasks might be better understood as 

participants engaging in probabilistic reasoning, which has given rise to a probabilistic turn in that field 

(Oaksford & Chater, 2020).

Probability

Probability theory is a formal framework for capturing uncertainty and reasoning about things under 

conditions of uncertainty. Judgment and decision-making research in psychology has accumulated a 

wealth of empirical research on ways in which everyday estimates of probability might go wrong, 

including ways in which these might systematically be biased. This is supplemented by bias-focused 

research in other areas such as social psychology (Krueger & Funder, 2004) and behavioral economics. 

With Bayes’ rule, probability theory also includes normative standards for belief revision in light of new 

information [see Bayesianism]. This has prompted research into evidential reasoning (Phillips & Edwards, 

1966), including in specialist domains such as law (Fenton et al., 2013), and ways in which such reasoning 

might be improved (Gigerenzer & Hoffrage, 1995). The generality and flexibility of probability theory as a 

framework has also provided the basis for rationality-themed research in causal reasoning, 

argumentation, and critical thinking (Hahn, 2020) [see Causal Reasoning].

Decision theory and game theory

Decision theory concerns itself with choosing between options when these involve uncertainty. Making 

such decisions in line with decision theory requires attending (only) to the probabilities associated with 

different possible outcomes and to the (subjective) value each of these outcomes holds. This generality 

means that empirical work is even more diverse than it is in the case of probability. One can study the 

rationality of decisions as varied as buying insurance, deciding whether to conduct a medical test, or eye 

movements in scanning the visual environment. Because decision theory defines the rational actor 

model that is a core building block of much economic theory, empirical research on its descriptive 
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accuracy has been a core topic not just for psychology but also for economics. At the same time, the use of 

decision theory as an analytical framework in cognitive neuroscience (Glimcher, 2004) has generated 

research on the optimality of many different perceptual (Navalpakkam et al., 2010) and perceptuomotor 

decisions (e.g., Trommershäuser et al., 2008) [see Neuroeconomics]. Game theory finally concerns itself 

with strategic decisions in which an agent’s best course of action depends also on what other agents 

choose (Davis, 1997). A core topic that has attracted a wealth of empirical attention is the fact that people 

tend to behave more altruistically and cooperatively than the prescriptions of game theory suggest 

(Kollock, 1998) [see Economic Games].

Adaptive rationality

Cutting across these different areas is the perspective that these core norms of rationality may be overly 

demanding and that seeming failures might reflect the use of simple but adaptive heuristics (Simon, 

1957). Some of the most extensively studied violations of rational norms such as the conjunction fallacy (in 

which the conjunction of two statements, A and B, is rated as more probable than its respective 

components; see Tversky & Kahneman, 1983) or base rate neglect (in which the base rate is given 

insufficient weight in determining the impact of evidence; see Kahneman & Tversky, 1973) were 

originally linked to the use of heuristics. Those heuristics (such as representativeness or availability) 

themselves came under intense scrutiny (both empirically and conceptually), and subsequent empirical 

programs aimed at identifying useful heuristics sought to place greater emphasis on the fact that 

adaptation means adaptation to an environment. Consequently, the success or failure of a given heuristic 

rests on the specific environment, and the characterization of the relevant environment therefore needs 

to be a core part of any analysis in terms of adaptive rationality (Gigerenzer et al., 1999).

Questions, controversies, and new developments

Two strands should be highlighted with respect to open questions and further developments. First, 

current norms of rationality still seem incomplete in that there are many additional questions that feel 

like they should be subject to rational constraints but are not covered (or covered adequately) by extant 

normative frameworks. So, frameworks of rationality are still very much under development and this 

may mean further changes to the range of behaviors under empirical scrutiny.

Second, important questions remain concerning the applicability of these frameworks beyond individual 

human agents. There are empirical studies of rational decision-making in nonhuman species, nonhuman 

primates in particular (Hurley & Nudds, 2006), but does it equally make sense to apply decision theory to 

an organism like slime mold (e.g., Latty & Beekman, 2011)? Not only is slime mold a brainless organism 

far below the cognitive capacity we associate with reasoning or decision-making, it is the collective that, if 

anything, is making decisions. The collective dimension is already in play in thinking about the 

rationality of human groups and whether rational collectives may arise from irrational individuals and 

vice versa (Mayo-Wilson et al., 2011) [see Social Epistemology].
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https://oecs.mit.edu/pub/0i6tb22l
https://oecs.mit.edu/pub/j074k4aj


MIT Press • Open Encyclopedia of Cognitive Science Human Rationality in Research

5

The question of requisite cognitive capacity is also in play with respect to computational agents such as 

generative artificial intelligence (AI) systems (Macmillan-Scott & Musolesi, 2024) [see Large Language 

Models]. There is an intuition that associates rationality with emotionless, cold calculation that might 

make machines seem rational by definition. However, the experimental literature on rationality contains 

a wealth of research on the relationship between rationality and emotion (for an overview, see Pham, 

2007) that does not impute such a rigid divide [see Foundations of Emotion]. Furthermore, although it is a 

largely conceptual issue whether AI systems should be credited with reasoning or with decision-making, 

it is a wholly empirical question whether their behavior is in line with the constraints imposed by the 

normative frameworks of rationality. Research must empirically assess whether AI systems’ outputs are 

contradictory (violating the constraints of logic), whether the options they propose maximize expected 

utility in the way decision theory demands (Binz & Schulz, 2023), and how they fare in game theoretic 

contexts (Akata et al., 2025).

Broader connections

The very concept of rationality has always been tied up with the question of what it means to be human. 

In that sense, it is no surprise that not just experimental data, but also the theoretical conception of 

rationality itself, have been challenged with respect to the extent to which they genuinely reflect human 

experience in general. Not only are participant populations overwhelmingly WEIRD (Western, Educated, 

Industrialized, Rich, and Democratic), there is evidence to suggest that this may affect characteristics of 

particular relevance to empirical studies of rationality (such as risk attitudes or altruism) [see WEIRD]. On 

a conceptual level, feminist philosophy, in particular, has questioned the universality of notions of 

reasonableness captured by norms of rationality (see e.g., Lloyd, 2017). At the same time, the standard 

normative frameworks play a central role in economics, epistemology, and the philosophy of science. 

Empirical research on rationality thus sits at the intersection of many debates that reach beyond the 

attempt to characterize patterns of human behavior.

Further reading
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