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Reasoning and Argumentation

By a common definition, reasoning is the private mental act of weighing reasons to decide whether to accept a given conclusion. In argumentation, reasons in favor of a conclusion are exchanged between at least two people, who take turns producing and evaluating them. In spite of what seems to be an obvious link between reasoning and argumentation, cognitive science had until recently focused on reasoning, neglecting argumentation. More recently, experimental and theoretical work has renewed interest in argumentation and strengthened the ties between reasoning and argumentation. Work on reasoning and argumentation promises to shed light on the cognitive mechanisms underpinning a critical human-specific ability—exchanging reasons—and, since argumentation is more easily observable than reasoning, to facilitate the study of reasoning.




History

In the Western tradition at least, reasoning and argumentation were originally, and until the modern era, largely seen as synonymous, with Aristotle defining “deduction [as] a discourse” ((n.d.-a); see also (n.d.-b)). By contrast, an individualist tradition, which sees reasoning as distinct from, and more important than, argumentation, developed later, following Descartes in particular.

The perspective that conflates reasoning and argumentation has exerted some influence on modern research. In social psychology, Michael (n.d.-c) drew attention to the importance of arguing in our social and cognitive lives. Jean Piaget’s early suggestion that “logical reasoning is an argument which we have with ourselves, and which reproduces internally the features of a real argument” ((n.d.-d), 204) has influenced work in developmental psychology ((n.d.-e); (n.d.-f)). The individualist tradition, however, proved vastly more influential (including on Piaget’s later work). Until very recently, the experimental study of reasoning was dominated by traditions—mental models ((n.d.-g)) and mental logic ((n.d.-h))—which largely ignored argumentation (although for a notable exception situated outside the mainstream of work on reasoning, see (n.d.-i)). On their side, argumentation scholars showed little interest in the cognitive underpinnings of argumentative skills (e.g., (n.d.-j)).

First, researchers have developed a fruitful research program extending to argumentation the Bayesian framework used to model internal reasoning (for review, see (n.d.-k)). Second, there has been a renewed interest in children’s ability to give and to evaluate reasons within a broadly cognitive framework. Third, the interactionist theory of reason offers a framework in which argumentation—and the social exchange of reasons more generally—is the function for which reasoning would have evolved.




Core concepts

Over the past 20 years, dual process theories have played an important role in the psychology of reasoning ((n.d.-l); (n.d.-m); (n.d.-n)). In these models, the mind is composed of System 1 processes, which work unconsciously, quickly, and effortlessly, delivering broadly reliable but also systematically flawed outputs. System 2, or reasoning, would have evolved to process information more slowly, systematically, and consciously, in order to fix the mistakes made by System 1 processes. For instance, according to these theories, it is System 1 that drives individuals towards intuitive but mistaken answers in tricky logical or mathematical problems such as the bat and ball (a bat and a ball cost $1.10 in total. The bat costs $1.00 more than the ball. How much does the ball cost? Intuitive answer: 10 cents; correct answer: 5 cents). Dual process theories focus nearly entirely on internal reasoning processes in the individual.

The interactionist theory of reason, by contrast, seeks to give the social exchange of reason a central place ((n.d.-o), (n.d.-p)). Grounded in evolutionary theorizing, it criticizes dual process models for the implausible function ascribed to reasoning, seen as a silver bullet able to perform any task better than System 1 mechanisms. Instead, it suggests that reasoning is another System 1 mechanism, with a specific function: finding and evaluating reasons in a social context—for instance, when people exchange arguments over what the correct answer to the bat and ball problem is. Reasoning would perform this task well, quickly, effortlessly, and also largely unconsciously, but it would perform quite poorly when required to perform any other task.




Questions, controversies, and new developments


Does individual reasoning work as internalized argumentation?

Dual process theories suggest that reasoning helps to discard mistaken outputs from System 1 processes (for some contradictory findings, see (n.d.-q)). By contrast, the interactionist theory of reason suggests that individual reasoning mostly serves either to find arguments for preexisting beliefs, giving rise to the confirmation bias (or myside bias, see (n.d.-r)), or to estimate which of several possible choices is easiest to defend with arguments (reason-based choice, see (n.d.-s)).



How well do people reason together?

Early results in social psychology suggested that group performance in a variety of tasks tended to be disappointing, either because participants lost their motivation ((n.d.-t)) or because the group dynamic led to worse outcomes compared to individual performance, such as polarization ((n.d.-u)). However, studies also revealed that under some conditions, groups could outperform individuals, as those with the best ideas were able to convince other group members (a phenomenon known as truth wins, see (n.d.-v); (n.d.-w)). Overall, it seems that group discussion improves performance when participants are motivated to exchange arguments in an open-minded but also somewhat adversarial manner—that is, when the group has common incentives but also disagrees about something ((n.d.-x)).



How does argumentation develop?

Developmental studies have shown that very young children possess at least basic argumentative abilities, allowing them to be more persuaded by strong arguments than by weak ones (e.g., (n.d.-y); (n.d.-z)) and to provide reasons appropriate to their audience (e.g., (n.d.-aa), (n.d.-ab)). However, much more work remains to be done to better understand how these skills are refined with age and experience [see Cognitive Development].



Do large language models argue like humans?

Recent studies have shown that discussions with a chatbot can have large and persistent effects on attitudes ((n.d.-ac); see also (n.d.-ad)) [see Large Language Models]. Discussions between chatbots also appear to emulate the positive effects of discussion between humans ((n.d.-ae)). The rapidly evolving performance of large language models will warrant continued attention.





Broader connections

Work linking reasoning and argumentation could help bridge different areas of research at two levels: that of mechanisms and that of function [see Mental Representation]. Reason is a metarepresentational mechanism; it deals with representations of representations: for instance, a representation of a given reason (itself a representation) as being a good reason. As such, reason relates to other metarepresentational mechanisms such as mentalizing or ostensive communication. All of these metarepresentational mechanisms might be partially overlapping, and their study could be more integrated—while keeping in mind that each serves a different function and should thus also have specific components. Which brings us to the functional level. According to the interactionist theory of reason, attributing a social function to reason helps make sense of some of its features. The same could be true of other metarepresentational or metacognitive mechanisms [see Metacognition]. In particular, it has been suggested that some metacognitive mechanisms also serve a social communicative function ((n.d.-af)). If many, or maybe all, metarepresentational mechanisms serve social functions—even if the functions are not exactly the same—this would further argue for their more integrated study.
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