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Abstract

Human thinking has long been posited to involve two different cognitive processes, also known as
intuition and deliberation. While deliberation is effortful and cognitively costly, intuition is effortless.
A central issue for reasoning theories is to account for the trigger of deliberation. Compelling theories
explain the trigger of deliberative processes by the existence of a metacognitive experience. A feel-
ing of rightness, of error, or of uncertainty would accompany our intuitions and, depending on their
strength, triggers the need to use deliberation. Despite the emotional component that can be assumed
in these metacognitive phenomena, and a whole literature linking emotion to cognition, these models
do not fully embrace the emotional nature of these experiences, both empirically and theoretically. We
believe that the psychology of reasoning, and particularly dual-process theories, would benefit from
fully accepting this emotional dimension of reasoning.
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There is a long-standing distinction in psychology between intuitive and deliberative
reasoning. While intuition is fast and effortless, deliberation is slow and mentally costly
(Epstein, 1994; Evans, 2006; James, 1890; Kahneman, 2003; Sloman, 1996; Stanovich &
West, 2000). Nonetheless, a central challenge for current theories of reasoning is explaining
what triggers deliberation (De Neys, 2023; De Neys & Glumicic, 2008; Pennycook, Fugel-
sang, & Koehler, 2015; Thompson, Prowse Turner, & Pennycook, 2011). Indeed, deliberative
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reasoning demands significant mental resources (Evans & Stanovich, 2013), which is par-
ticularly unpleasant (David, Vassena, & Bijleveld, 2024). Therefore, it is unclear why our
cognitive system would appeal to costly deliberation at all to solve a problematic situation
rather than settling for the first intuition that comes to mind (even for a suboptimal intuition).

Recent models suggest that deliberative reasoning is activated when intuitive reasoning has
failed or produced weak intuitions (Evans & Stanovich, 2013; Kahneman, 2011). An intuition
can be considered weak or failing if it takes too long to emerge (Ackerman & Thompson,
2017; Thompson, Evans, & Campbell, 2013). Alternatively, multiple inconsistent intuitions
may emerge simultaneously and compete for the response, a phenomenon described as cog-
nitive conflict (De Neys, 2012, 2014; De Neys, Moyens, & Vansteenwegen, 2010; De Neys &
Pennycook, 2019). Whether intuitive reasoning has produced no intuition, a weak intuition,
or a cognitive conflict, it does not provide a direct and assertive response to a problem.

Current models propose that a metacognitive process assesses the quality of intu-
itions. When they are deemed unsatisfactory, deliberative reasoning is activated (De Neys,
2023; Pennycook et al., 2015; Thompson et al., 2011). For instance, a “feeling of right-
ness” (FOR) would result from an evaluation of our confidence in our intuitive answer
(Thompson et al., 2011). Fluent intuitions would generate a strong FOR (Thompson & John-
son, 2014; Thompson, Pennycook, Trippas, & Evans, 2018; Thompson et al., 2013), such that
deliberation would be unnecessary. Other terminologies have been used, including Feeling of
Error/Wrongness (Ackerman & Thompson, 2017; Fernandez Cruz, Arango-Muñoz, & Volz,
2016; Gangemi, Bourgeois-Gironde, & Mancini, 2015) or Response Uncertainty (De Neys,
2023).

However, the nature of the metacognitive process remains conceptually imprecise. On the
one hand, models appear to instantiate a process that is primarily cognitive in nature (i.e., a
quantitative quality check). On the other hand, the terms used also imply that metacognitive
judgment is something that individuals experience. However, they all fall short of considering
the possible emotional nature of such assessment.

In fact, several studies have shown that reasoning tasks are often accompanied by affective
reactions (De Neys et al., 2010; Morsanyi & Handley, 2012; Purcell, Roberts, Handley,
& Howarth, 2023; Thompson & Morsanyi, 2012; Trippas, Handley, Verde, & Morsanyi,
2016). This growing body of evidence invites us to consider that such reactions go beyond a
metacognitive feeling—as understood in Frijda’s (1986) minimal sense, involving subjective
experience and valence—and may instead reflect a full emotional response, including char-
acteristics such as action tendencies and behavioral expressions (Berger, Mitschke, Dignath,
Eder, & Steenbergen, 2020).

According to the Appraisal Theory of Emotion, an emotion arises from the assessment
of the congruence between the goals and the environment of individuals (Moors, Ellsworth,
Scherer, & Frijda, 2013; Scherer & Moors, 2019). A stimulus in the external or internal
environment is assessed through appraisals of novelty, valence, agency, coping potential,
uncertainty and control, and elicits physiological and action tendencies.

In the context of reasoning, this framework suggests that weak intuitions may be appraised
as a threat because people prefer predictability over uncertainty (Gawronski & Strack, 2012;
Mendes et al., 2007; Proulx, Inzlicht, & Harmon-Jones, 2012), fluency is assessed as posi-
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tive (Ackerman & Thompson, 2017; Efklides, 2008; Morsanyi & Handley, 2012; Thompson,
2009; Thompson et al., 2011; Thompson & Morsanyi, 2012; Touroutoglou & Efklides, 2010),
and disfluency or discontinuity are assessed as harmful (Dreisbach & Fischer, 2012, 2015;
Hajcak, 2012; Hajcak & Foti, 2008; Proulx et al., 2012; Topolinski, Likowski, Weyers, &
Strack, 2009).

The appraisal of discontinuity thus generates a negative emotion that motivates the trigger
of deliberation. Accordingly, numerous studies have shown that emotions close to doubt, like
confusion (Craig, Graesser, Sullins, & Gholson, 2004; D’Mello & Graesser, 2014; VanLehn,
Siler, Murray, Yamauchi, & Baggett, 2003; Vogl, Pekrun, Murayama, Loderer, & Schubert,
2019) or state anxiety (e.g., Ashcraft & Kirk, 2001; Blanchette & Caparos, 2016; Channon &
Baker, 1994; Darke, 1988; Derakshan & Eysenck, 1998; Kensinger & Corkin, 2003; Moran,
2016), promote deep analytical reasoning.

A number of findings suggest that deliberation leads to a reduction in negative emotion.
First, working memory, which is central to reasoning (De Neys, Vartanian, & Goel, 2008), has
been related both to negative affect reduction (Hendricks & Buchanan, 2016) and to enhanced
emotional control (Schmeichel, Volokhov, & Demaree, 2008). Strategies of emotional regu-
lation also include cognitive changes (e.g., reappraisal; Goldin, McRae, Ramel, & Gross,
2008; Gross, 1998), problem-solving (Haley, 1992; Kraft, Ebner, Leo, & Lindenberg, 2023),
involve altering the meaning or relevance of an event through deliberative thinking, and are
particularly effective at modifying anxiety-provoking situations (Gross & Thompson, 2007).

We note that emotions often understood as positive, such as surprise or curiosity, moti-
vate deliberation. However, recent theories propose that they are linked to a lack of knowl-
edge accompanied by a (negative) sensation of deprivation, which is small enough that it
can be overcome by projecting the pleasure experienced by fulfilling the lack of knowledge
(Noordewier & Breugelmans, 2013; van Lieshout, de Lange, & Cools, 2021). In addition,
while some personality traits such as a high need for cognition or growth mindset might
suggest that deliberation is inherently pleasurable for some individuals, cognitive effort is
experienced as aversive even among these individuals (Kurzban, 2016; Kool & Botvinick,
2014, 2018; Shenhav et al., 2017), but they present a motivational capacity allowing them to
reinterpret discomfort as a meaningful signal of potential value, triggering engagement and
persistence despite the cost (Yeager & Dweck, 2012; Gheza, Kool, & Pourtois, 2023; van
Lieshout et al., 2021; Zerna, Strobel, & Strobel, 2024).

Furthermore, we argue that metacognitive process is not enough to explain the trigger of
deliberation. In fact, FOR is thought to arise from cues, some of which are affective. For
example, a fluent intuition may produce positive affect, which then informs that the intu-
itive response is right (Thompson & Morsanyi, 2012; Thompson et al., 2011). In this light,
FOR is posterior to the appraisal of fluency and the affective reaction that follows. The expe-
rience of fluency itself is appraised as goal-congruent, thereby eliciting a positive affective
signal, which is then used to build FORs. From this perspective, metacognitive models may
be uneconomical in their capacity to explain why deliberation is triggered as the elicited
emotion already exists. Moreover, situational modifications—such as instructing participants
to reflect—can effectively promote the use of deliberation (Daniel & Klaczynski, 2006;
Evans, Handley, Neilens, & Over, 2010; Evans, Newstead, Allen, & Pollard, 1994; Newstead,
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Pollard, Evans, & Allen, 1992; Vadeboncoeur & Markovits, 1999). In these cases, what has
been altered is the situation itself. The resulting shift in cognitive strategy may stem from a
change in the evaluation of the situation by the reasoner and cannot be solely explained by
metacognitive evaluations.

In sum, we propose that the trigger of deliberative reasoning is an affective process
grounded in appraisal mechanisms. When individuals encounter a situation that is appraised
as incongruent with their goals, a negatively valenced emotion is generated, which we identify
as doubt (Dewey, 1910; Peirce, 1877). We suggest that this emotion functions as an aversive
signal that motivates the individual to interrupt automatic processing and consider alterna-
tive responses through deliberative reasoning. Importantly, doubt does not in itself constitute
a metacognitive judgment; rather, it represents the emotional signal forming the basis upon
which FOR is constructed (Ackerman & Thompson, 2017; Thompson & Morsanyi, 2012). By
integrating this emotional signal with dual-process and metacognitive models, our account
may explain both the conditions under which deliberation is triggered and why individuals
often seek to minimize it—because deliberative reasoning hurts.
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