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e Abstract

Metacognition involves monitoring and controlling cognitive performance through two
interacting systems: experience-based metacognition (EBM) and concept-based
metacognition (CBM). This chapter examines their epistemological roles, asking whether
they primarily track truth, provide justification, or enhance instrumental efficiency.
Reviewing cognitive and experimental evidence, it argues that metacognitive evaluations
rely on predictive cues rather than direct access to mental contents. Debates between
ecological externalism and internalist self-consistency models reveal that confidence
reflects decision replicability instead of objective accuracy. The chapter proposes a hybrid
epistemological view: metacognitive norms are best understood as dynamically

integrating coherence-based and world-tracking norms within adaptive cognitive systems.
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e Introduction

The primary role of metacognition is to monitor and control one’s cognitive performance
(Nelson & Narens, 1990). Control involves deciding which action to perform in a given
situation, such as trying to remember a name, understanding a text or solving a problem.
Monitoring involves collecting feedback from ongoing activities and using it to predict how
successful cognitive actions are likely to be. For example, before taking an exam, a student
may assess their knowledge of the material. Afterwards, they may reflect on whether their

study strategy was effective.



Metacognitive monitoring and control operate through two distinct kinds of processes:
one that is fast, automatic, and experience-based (from now on: EBM, or type 1
Metacognition), and another that is slower, reflective, and concept-based (CBM, or type 2
Metacognition) (Kahneman, 2011, Koriat & Levy-Sadot, 1999). On this view, people can assess
their cognitive performance either through immediate feelings such as the feeling of knowing,
or through deliberate reasoning about their knowledge, strategies, or task demands. Self-
evaluations can occur before, during, or after performing an action. For example, a student
may quickly judge that they know an answer because it “feels familiar,” even before recalling
it explicitly, but they may also consciously reflect that they have not studied enough and
therefore should be less confident. Such "dual-process" accounts thus explain metacognition
as involving both intuitive, implicit evaluations and explicit, analytic self-assessments.

Having two kinds of evaluative mechanisms raises an epistemological issue. Is the function
of either of them to ensure that a given epistemic norm applies, and which norm? Is it rather
to determine whether a specific cognitive decision, such as engaging in a difficult task, or
accepting a conclusion, is justified in a given context? Finally, might EBM merely aim at
enhancing instrumental efficiency, with no additional normative consideration? These are the

guestions that the present chapter aims to explore.

¢ Background and context: Metacognition between cognitive science and

epistemology

A definitional debate

Initially, the term "metacognition" was taken to be a form of social cognition, that would
require forming representations about one's own thought contents — for knowing what one
thinks and how one thinks (Flavell & Wellman, 1975). These abilities were claimed to depend
on the semantic ability to form metarepresentations of one’s own mental states, analogous
to how mindreading depends on the semantic ability to metarepresent others’ mental states
(Carruthers, 2009, Perner, 2012). An alternative view disputed the relevance of etymology for
determining the scope of metacognition. This view was based on experimental paradigms
designed to elicit evaluations in different areas of cognition, such as perception, memory and

reasoning (Koriat, 1997).



Experimental evidence

Experimental exploration revealed that monitoring and control of cognitive activities are
regulated by two kinds of processing mechanisms. Metacognition can be "experience-based"
(EB) or "concept-based” (CB) (Koriat, 1993, Koriat & Levy-Sadot, 1999). Experience-based
monitoring relies on “noetic feelings” such as feelings of knowing, ease of processing, or tip-
of-the-tongue experiences. These feelings are generated by the underlying neural dynamics
rather than by the semantic content of the task. Their predictive reliability depends on prior
associations with outcomes like success or failure. Concept-based metacognition depends on
background beliefs and theories about one's own competence, and the task at hand.

Experimental evidence demonstrates, however, that feeling-based evaluations do not
rely on a direct access to the basic operations involved in perception, memory, reasoning, and
problem-solving. For instance, we do not have transparent access to the exact contents of our
memory. Instead, metacognitive evaluations depend on predictive inference— an indirect
form of reasoning that draws on cues or partial evidence rather than immediate insight (Kelley
& Jacoby, 1998). This type of inference, when conducted in EB metacognition, is a mere
association, that does not need to be consciously represented. As an example, a person may
feel confident that they will remember a fact not because they can “inspect” the contents of
their memory, but because the information feels familiar or was recently reviewed. Likewise,
someone may believe they understand a concept because it feels easy to explain, even when
their understanding is actually incomplete or mistaken (Thiede et al., 2010).

As suggested by these examples, the EB predictive cues that are used in a given self-
evaluation are sometimes misleading. For instance, a high feeling of fluency often correlates
with correct performance; in hurried reasoning, however, it may create an illusion of
correctness and lead agents to overlook relevant information (Ackerman & Thompson, 2017).
Because these cues operate unconsciously, experience-based metacognition is often
described as procedural or implicit. In contrast, concept-based monitoring depends on explicit
metarepresentations of one’s uncertainty of being competent in a specific task. It is shaped
by beliefs, verbal feedback, and social influences such as stereotypes about ability. Concept-
based metacognition produces conscious, reportable evaluations about one’s ongoing

cognitive performance.



Epistemological implications of dual-process metacognition

By definition, an evaluation has an epistemic function if its objective is to determine the
probability of an upcoming cognitive decision being correct. What, if any, is the epistemic
function of a metacognitive evaluation in each type of metacognitive processing? Two types
of epistemic function might qualify: truth and justification. Do EB and CB metacognition aim
to achieve objective accuracy, as most cognitive scientists used to assume? Or do they aim to

evaluate and enhance justification for deciding what to do and how to do it?

Truth and justification: epistemological views

This distinction is central to contemporary epistemology but is largely overlooked in
metacognitive studies. Questions of truth concern whether beliefs align with reality. For
instance, the statement 'snow is white' is true if snow is indeed white. Questions of
justification, on the other hand, concern having evidence in favour of a proposition or good
reasons for believing it to be true. Explicit justification requires having reflectively accessible
supporting reasons. The distinction between truth and justification norms is important
because a cognitive decision can be accurate yet unjustified (as with a guess or an illusory
heuristic that leads to a correct decision by chance). Similarly, good reasons for holding a
judgment may be contextually inappropriate. Consequently, a concept-based inference can
fail due to a lack of an additional premise. For example, if a public clock indicates '1:00' all day
long, people who look at it at 2:00 will have a justified but incorrect belief, whereas those who
look at it at 1:00 will have a correct belief by chance. Neither group, then, really knows what
time it is (Gettier, 1963). Consequently, epistemologists have added another condition to the
normative conditions for truth and justification in a given case, such as a reliable causal
connection to the fact (Goldman, 1967), the absence of luck in the corresponding judgment
(Harman, 1976), or the absence of false assumptions (Harman, 1967).

This additional condition appears to limit the normative use of justification to CB
metacognition because EB metacognition is non-verbal and is also present in many non-
human animals (Beran, 2019). However, the feelings produced by EB metacognition when
performing a cognitive task convey important information: they express the agent's level of
confidence in their ability to correctly complete the task at hand. Could this evaluation not be

interpreted as a non-verbal, preconceptual justification for engaging in, rejecting, or accepting



a task? This puzzling question prompts us to explore the relationship between reliabilism,

truth, and justification more closely.

Reliabilism, truth and justification
The epistemological theory called "reliabilism" defines justification in terms of processes that
reliably produce true beliefs. Describing a process as reliable, then, seems to entail 1) that
there is an objective fact of the matter about whether beliefs are true or justified, and 2) that
cognitive processes can tend, statistically, to succeed (and hence, be reliable) or tend to fail
(and be unreliable) in tracking those facts. This strongly suggests a realist picture in which
mental states (representations, theories) are assessed by how well they fit the world, which
aligns naturally with a correspondence conception of truth. Some epistemologists have
proposed that reliability must be grounded in a truth-sensitive cognitive system to enable a
genuine non-reflective warrant — called "entitlement" (Burge, 2003). Others, however, have
considered that reliable belief-forming processes are sufficient for the non-reflective
justification of the beliefs so acquired, even if they are not themselves truth-sensitive
(Goldman, 1986). The latter type of justification might then apply to experience-based
metacognition, even when agents have no conceptual representation of truth.

To understand why justification can be associated with or dissociated from truth
sensitivity, it is useful to analyse the differences between externalist and internalist views of

reliabilism.

Externalist and internalist norms

How come that the norms governing the evaluations of reliability with respect to truth and
justification can differ? The response is that reliability might be taken to be an external
property (reality-based) or as an internal property (system-based).

Externalism is the view that whether a cognitive decision counts as true or as justified
depends on factors external to the subject’s reflective awareness: truth and justification are
present when judgments or evaluations match "objective facts" or "correct inferences". Two
normative dimensions, then, may be applied to reliability. Performance accuracy, also called
"object-level accuracy" (OLA) refers to how agents did in a given trial or in a set of trials.
"Metalevel accuracy" (MLA) refers the correspondence between agents' confidence in having

correctly performed and the observed accuracy of their performance (Fleming, 2024).



Internalism, on the other hand, is the view that whether a cognitive decision counts as
true or as justified depends on properties of agents' evaluative systems. Internalists interpret
metacognitive reliability not as an objective match between observed performance and its
evaluation by an agent. It is defined, rather, by an intrinsic property of a metacognitive system
-- the replicability of an agent's confidence over time in a specific task — the probability that,
in successive trials, agents will respond in the same way to identical inputs (Koriat, 2025).

As will be seen, what distinguishes scientific internalism from scientific externalism has to
do with the experimental paradigms, i.e., the independent variables that are claimed to
influence metacognition, not with the ways of measuring metacognitive accuracy. In both
cases, OLA and MLA are compared to assess the calibration of agents' confidence in a task —
i.e. how well their objective mean performance matches their mean subjective confidence
(are they generally overconfident, generally underconfident or generally sensitive to actual
performance?). This comparison also allows them to assess the resolution, or sensitivity of
agents' evaluative systems (how well does their confidence match their performance in each
trial?).

However, externalism seems to be unavoidable in all scientific approaches to
metacognitive skills. From a scientific viewpoint, a good second-order confidence evaluation
is one that matches the accurate answers defined by the experimenter. However, externalist
paradigms have to be carefully planned. Do they match the evolutionary conditions that
allowed certain metacognitive competencies to emerge? Ecological theorists of rationality
(Gigerenzer et al., 1991) and theorists of the evolution of control have raised this issue: given
that the brain is a feedback control system, is its primary goal not to guide interaction with
the world rather than to describe it? (Pezzulo & Cisek, 2016).

From an epistemological viewpoint, however, a key issue is whether an externalist
conception of reliability adequately captures a core aspect of epistemic sensitivity. According
to Duncan Pritchard (Pritchard, 2010) and other virtue epistemologists (Sosa, 2007), for
success or reliability to be attributable to an individual's agency, it must be integrated into
their cognitive character.

Let us consider the difference between psychological and epistemological accounts of
reliability using an example. For a psychologist, a rational decision is defined as a choice that
balances available information, represented alternatives and expected consequences in order

to achieve the most favourable outcome according to an agent's goals or preferences.



However, the goals pursued and the agent's motivation to make rational decisions are not
evaluated, as these distinctions are supposed to be captured by reliability alone.

For many epistemologists, however, reliability is not sufficient to reveal agents'
autonomous sensitivity to truth and to rational justification. A proper evaluative vehicle
should focus on chosen, recurrent activities that enable agents to develop their normative
sensitivity when selecting a cognitive goal or monitoring the outcome of an action. These
activities include strategies such as seeking and considering new evidence, reflecting on the
consequences of a cognitive decision or attempting to acquire a new concept (Chrisman,
2018). Unlike the experimental tasks used to measure reliability, these activities are
deliberate, reflective, and meaningful to the agent. In summary, informational processes can
be evaluated for their statistical success, but evaluating their epistemic value requires a highly
integrated, agentive-level analysis.

With these divergences in mind, let us now turn to the recent debates about the

normative underpinnings of agents' evaluation of confidence in their judgments.

¢ Debates and Challenges: the normative underpinning of confidence

How is confidence monitored?

Itis interesting to discuss two competing explanations of how agents control and monitor their
cognition. What they have in common is Egon Brunswik's view that our minds are intuitive
statisticians; they are able to extract probabilistic information from experience (Brunswik,

1955).

The first position is a strongly externalist account of reasoning. On this view, human
reasoning processes have been selected to cope with ecological and social environments—
that is, to maintain, as far as possible, a correspondence between judgments and external
facts (Gigerenzer, 2000). The guiding assumption is functional: cognitive mechanisms are
evaluated by how well they track environmental regularities. Critics, however, object that
evaluative mechanisms lack direct access to external facts and instead operate on the basis of
the compatibility between new information and stored representations (Koriat, 2025; Caziot
& Mamassian, 2021). The dispute is therefore not merely empirical but epistemological: is

confidence grounded in world-tracking mechanisms, or in internally accessible evidence?



The confidence-accuracy connection: the ecological theory of rationality

The central claim of the ecological theory of rationality is that the statistical reliability of
human cognition stems from heuristics — propositional rules of thumb — that facilitate
efficient, cost-effective decision-making. These heuristics are understood as frequency-
sensitive procedures based on natural sampling (Gigerenzer, 2000). According to this theory,
reliability does not result from explicit self-monitoring, but rather from environmentally
attuned inference rules. Valid cues are integrated into heuristics based on core capacities,
forming a vast adaptive toolbox. For instance, to determine which of two German cities has a
larger population, people may use cues such as 'has a football team’, 'is an industrial center’,
or 'is a state capital'. These cues are automatically ordered by learned validity and used to
generate inferences. Crucially, confidence is said to covary directly with cue validity. A
confidence judgment is immediate and spontaneous, rather than being the outcome of
reflective self-assessment. It is jointly determined by task structure and environmentally
derived memory representations (Gigerenzer, Hoffrage, & Kleinbolting, 1991; Gigerenzer,
2000).

This framework reframes the phenomenon of overconfidence. Standard metacognitive
research treats the divergence between subjective confidence and objective accuracy as
evidence for a cognitive bias (Koriat, Lichtenstein, & Fischhoff, 1980). By contrast, Gigerenzer
and colleagues argue that much of the alleged overconfidence effect is a statistical artifact
produced by experimental design (Gigerenzer et al., 1991). The disagreement thus concerns
the proper explanation of confidence miscalibration: is it evidence of a defective evaluative
faculty, or of ecologically inappropriate testing conditions? Closer analysis of this debate will
help us to determine the epistemological contributions of reliability mechanisms and

subjective evaluations to accuracy and justification.

Externalism about cue validity
Despite their disagreements, both camps, at the time, accept a broadly externalist notion of
cue validity: objective informational relations hold between a cue and a world event. Koriat et
al. (1980) showed experimentally that both answer choice and reported confidence in two-
alternative tasks are influenced by cue validity, (i.e., the probability that a cue predicts an
outcome), an association also recognized by Gigerenzer. A main difference is that they embed

this insight within different processing models. For Gigerenzer, judgment and confidence in a



judgment are generated by the evidence available (the cues retrieved from memory. For
Koriat et al., the processing model includes two stages: first, searching one's knowledge
activates a few cues (between 1 and 4). Second, reviewing the evidence determines how
confident one feels about a given answer.

In addition, they observe that the availability of evidence is a complex issue. Koriat et
al.'s (1980) agree that, when asked to justify their answers to a two-alternative question,
subjects' choice of response and confidence in their decision are largely determined by cue
validity. Nevertheless, their confidence judgments disproportionately weight supporting cues
and discount disconfirming cues. The researchers interpret this asymmetry as a bias against
negative evidence. If this is correct, it would call into question the epistemic value of
confidence judgments: a system that systematically disregards counterevidence cannot be
relied upon to seek the truth.

Gigerenzer, Hoffrage, and Kleinbolting (1991) reject these conclusions. Reanalyzing
Koriat et al.’s data, they argue that the findings are compatible with a one-stage model in
which confidence is not produced by a distinct metacognitive mechanism but is an evidential
by-product of the same heuristics that generate decisions. Confidence simply reflects the
strength of cue support. Supporting evidence includes results suggesting that prompting
subjects to generate disconfirming reasons does not reliably reduce confidence (Fischoff &
McGregor, 1982). Therefore, the burden of proof shifts: the mere presence of gaps between

confidence and accuracy does not prove that the evaluative faculty is flawed.

The ecological critique of overconfidence research
The force of Gigerenzer’s challenge becomes clearest in his critique of experimental
methodology. A central ecological requirement is that cue validity within a model must
correspond to cue validity in the environment. Yet many demonstrations of overconfidence
rely on experimenter-selected general-knowledge questions that are unusually difficult,
ambiguous, or misleading. Under these conditions, accuracy declines sharply while subjective
confidence does not decrease proportionally, mechanically generating an overconfidence
pattern. Gigerenzer and colleagues show both mathematically and empirically that even
perfectly calibrated judges can appear overconfident when tested on nonrepresentative sets

of difficult items. The implication is methodological but also philosophical: what appears to be



irrationality may be an artifact of ecological mis-specification. Apparent gaps between
judgment and accuracy do not automatically implicate defective confidence.

An evolutionarily informed externalism, then, recommends a re-orientation in
experimental research. Cognitive mechanisms should not be diagnosed as biased on the basis
of laboratory tasks that distort the informational environments for which those mechanisms
were tuned. Heuristics, such as those that generate confidence, are not designed to deliver
internally certified judgments; they are designed to exploit stable environmental regularities.
Reliability emerges when cue structures mirror environmental statistics (Gigerenzer &
Gaissmaier, 2011). The mind achieves epistemic success not through exhaustive optimization
but through adaptively frugal computation, a view already endorsed by Simon’s (1956)
concept of bounded rationality.

In contrast to Koriat et al. (1980), Gigerenzer does not posit dedicated metacognitive
mechanisms whose function is to evaluate one’s own performance. Instead, decision making
is explained by fast-and-frugal heuristics operating at the object level. The take-the-best
heuristic, for example, models inference as sequential cue search ordered by learned validity
with an early stopping rule (Gigerenzer & Gaissmaier, 2011).

This framework yields a parsimonious reinterpretation of overconfidence findings. Many
classic studies oversample “deceptive” questions, likely to mislead cue-based inferences
(Gigerenzer et al., 1991). Such nonrepresentative sampling disrupts the ecological relationship
between commonly used cues (e.g., recognition) and actual correctness (Juslin, 1994). If
heuristics are calibrated to environments in which these cues are usually predictive, then
systematically selecting items where they are misleading will predictably produce error and
apparent overconfidence. Indeed, when general-knowledge questions are randomly sampled
from natural reference classes, the classic overconfidence effect is substantially attenuated
and sometimes disappears (Gigerenzer et al., 1991; Juslin, 1994). In summary, overconfidence
arises when item sets are deliberately constructed to include non-representative samples, but
decreases when sampling preserves ecological structure. The underlying cognitive processes

of confidence remain constant. It is the statistical environment that changes.

The confidence-self-consistency connection in knowledge evaluation
However, subsequent work in metamemory and metaperception suggests that an accuracy-

based interpretation of confidence is difficult to sustain. Although Gigerenzer and colleagues
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captured part of the explanatory picture, they did not explore the role of a crucial hidden
variable.

For Koriat, the hidden variable consists in self-consistency (Koriat, 2025). His experimental
work documents a robust cross-over effect that places pressure on the assumption that
confidence monitors accuracy. When questions are such that the majority of respondents
answer correctly, confidence and accuracy tend to covary positively. However, when
guestions elicit predominantly incorrect responses, high confidence covaries with the majority
answers, which are now incorrect.

Importantly, analogous cross-over patterns have been observed in domains in which
responses have a determinate truth value, such as face recognition (Sampaio et al., 2017) and
reasoning (Baj$anski & Zauhar, 2019), as well as in domains in which responses have no truth
value, such as preference prediction (Koriat, 2013). The widespread nature of the
phenomenon undermines the hypothesis that confidence primarily serves as an accuracy
monitor. A more plausible hypothesis, then, is that confidence in a choice primarily reflects
the likelihood of making the same choice again when faced with the same task in the future,
i.e. self-consistency.

What makes this view especially puzzling is that high confidence in individual decisions
correlates with majority choices, a fact that is unknown to each individual, and totally
independent from conformity pressure (Koriat et al., 2018). The explanation of this
phenomenon, called "the principle of consensuality", has to do with a computational property
of self-consistency. In each individual case, feedback from the decision process (for example,
when attempting to answer a general knowledge question) varies in its degree of consistency
with prior experiences. The self-consistency model assumes that members of a cultural group
tend to sample similar sets of cues. Greater internal agreement among sampled cues produces
faster responses and higher subjective confidence. By contrast, greater variability in sampled

evidence reduces self-consistency and lowers confidence (Koriat, 2025).

The confidence-self-consistency connection in the evaluation of perception

A demonstration of self-consistency parallel to that of Koriat (2012, 2025) has been developed
in the perceptual domain by Caziot and Mamassian (2021). In an article entitled "Perceptual
confidence judgments reflect self-consistency”, the authors also question the confidence-

accuracy correlation. They argue that accuracy cannot form the basis of confidence
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judgments, because observers do not have access to the actual state of the world they
perceive. The classical definition of confidence as the posterior probability of being correct
cannot withstand close examination, because access to the real state of the world is denied to
perceptual observers. Perception, then, is not a neutral window onto external reality: it is
shaped by sensory noise, systematic biases, and prior expectations. Observers therefore
cannot directly compare their perceptual decision to an objectively true representation of the
world.

This becomes especially clear in cases of perceptual bias, where perception is
systematically shifted away from the external stimulus while still feeling perfectly reliable.
Caziot and Mamassian (2021) illustrate this with a concrete experimental manipulation
involving adaptation aftereffects. Participants were first exposed to a stimulus that biased
their perceptual system in a particular direction—such as repeatedly seeing lines tilted slightly
clockwise. After this adaptation phase, a line that was objectively neutral (perfectly vertical)
was no longer perceived as neutral: participants tended to experience it as tilted in the
opposite direction. Their perceptual judgments were therefore systematically distorted by the
adaptation procedure. Crucially, however, participants’ confidence remained high. Even
though their perception had been biased away from objective correctness, they still
experienced their decision as stable and compelling. In other words, observers were sensitive
to the internal coherence of their percepts, even when these percepts were biased relative to
the true stimulus.

To explain this, Caziot and Mamassian (2021) also propose that confidence does not
measure closeness to truth, but rather self-consistency: the replicability of one’s perceptual
decisions across time. Confidence expresses how likely the observer would be to make the
same judgment again under identical conditions. The norm guiding confidence is therefore

not correctness but decision consistency within the perceptual system itself.

The convergence with Koriat's self-consistency model of evaluation is clear. In Koriat’s
work, confidence tracks intra-individual and suprapersonal agreement (objective consensus
among participants) rather than objective correctness. In Caziot and Mamassian’s work,
confidence tracks agreement with oneself — stability across one’s own perceptual decisions—
rather than correctness. Contrary to a wide philosophical tradition, one's confidence in one's

perception, then, does not result from a direct estimation of truth or accuracy, but rather

12



consists in an inferential evaluation based on the degree of consistency between sampled
cues. It thus expresses the stability, fluidity, and reproducibility of a decision within a cognitive

system, rather than its correspondence with an inaccessible external reality.

e Possibilities

From an epistemological standpoint, these computational and experimental findings
on metacognition appear to favor a coherence-based account of truth and reliability over a
purely correspondence-based one. Nevertheless, as Koriat (2025) emphasizes, people “can
respond to a coherence they cannot identify.” In other words, while their confidence is driven
by a nonconscious sense of internal consistency among samplings, they may consciously aim
to produce answers that correspond to facts in the world. Are they wrong to form such an
aim? Is their realist goal justified?

A first response is that the notion of justification is vitiated in its heart by a
contradiction: people are motivated by a conception of truth and knowledge that, in fact, are
inapplicable to human cognitive systems. On second thoughts, however, their realist
motivation may be justified. Many epistemological coherentists themselves recognize that an
exclusively coherence-centered, internalist epistemology is untenable. Keith Lehrer, for
example, takes human knowledge to be the product of a coherence with correct background
information. If the background assumptions are incorrect, then, justification is defeated
(Lehrer, 2000, 2005). Lehrer’s coherentist view of knowledge parallels Koriat’s (2005) self-
consistency model of confidence. For Lehrer, a belief appears justified when it coheres with
one’s background belief system, yet hidden errors in that system would undermine genuine
knowledge. Similarly, Koriat argues that confidence arises from the internal consistency of
cognitive cues, even when those cues are poorly correlated with truth. In both frameworks,
strong subjective assurance can be produced by internally harmonious but objectively
unreliable systems. Both Lehrer and Koriat incorporate an externalist dimension by implying
that internal coherence or cue consistency is insufficient to secure knowledge and justification
unless the underlying system reliably tracks truth. In each case, genuine knowledge or well-
calibrated confidence depends on factors outside the subject’s perspective. These factors
include the objective correctness of background beliefs and the ecological validity of cues.
Having a realistic goal concerning one's responses might play a comparable regulatory role to

Gettier's conditions for justified belief.
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In summary, objective changes in the real world are highly relevant to epistemic
sensitivity. In stable environments where representative cues are available and accessible,
confidence statements tend to align with cognitive performance. In changing environments,
however, environmental feedback enables subjects to revise the validity of the cues they
previously used. This has been demonstrated through the use of fluency heuristics: in
experimental contexts where fluency cues no longer predict accuracy, individuals learn to
disregard them (Unkelbach, 2007; Koriat, 2018). Therefore, the role of external feedback is a

natural complement to a coherence view of justification, rather than an objection to it.

The analysis developed in this chapter underscores the necessity of bringing psychological
research and epistemological theory into closer dialogue when studying metacognition.
Psychological models have richly documented the mechanisms underlying experience-based
and concept-based monitoring, yet their normative significance remains underdetermined
without epistemological clarification. Conversely, epistemological accounts of justification,
reliability, and knowledge risk remaining overly abstract if they ignore the empirical structure
and limits of human cognitive systems.

The evidence reviewed suggests that confidence judgments are not straightforward
readouts of objective accuracy but are deeply shaped by internal coherence and self-
consistency. At the same time, purely internalist interpretations are insufficient: adaptive
success depends on ongoing calibration to environmental feedback. Metacognition therefore
emerges as a hybrid normative phenomenon in which subjective coherence and world-
tracking reliability jointly contribute to epistemic warrant.

Recognizing this dual constraint has important consequences. It reframes debates about
overconfidence, clarifies the function of epistemic feelings, and highlights the central role of
active information seeking in maintaining calibrated belief. Future research should further
integrate experimental paradigms with virtue-theoretic and reliabilist frameworks to better
capture metacognition as an agent-level achievement situated within dynamic cognitive

environments.
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