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a b s t r a c t
Philosophers commonly deﬁne knowledge as justiﬁed true beliefs. A heated debate exists,
however, about what makes a belief justiﬁed. In this article, we examine the question of
belief justiﬁcation from a psychological perspective, focusing on the subjective conﬁdence
in a belief that the person has just formed. Participants decided whether to accept or reject
a proposition depicting a social belief, and indicated their conﬁdence in their choice. The
task was repeated six times, and choice latency was measured. The results were analyzed
within a Self-Consistency Model (SCM) of subjective conﬁdence. According to SCM, the
decision to accept or reject a proposition is based on the on-line sampling of representations from a pool of representations associated with the proposition. Respondents behave
like intuitive statisticians who infer the central tendency of a population based on a small
sample. Conﬁdence depends on the consistency with which the belief was supported
across the sampled representations, and reﬂects the likelihood that a new sample will yield
the same decision. The results supported the assumption of a commonly shared population
of representations associated with each proposition. Based on this assumption, analyses of
within-person consistency and cross-person consensus provided support for the model. As
expected, choices that deviated from the person’s own modal judgment or from the consensually held judgment took relatively longer to form and were associated with relatively
lower conﬁdence, presumably because they were based on non-representative samples.
The results were discussed in relation to major epistemological theories – foundationalism,
coherentism and reliabilism.
Ó 2012 Elsevier Inc. All rights reserved.

1. Introduction
There have been extensive discussions in the philosophy of mind on beliefs and their epistemic justiﬁcation. Different
positions have been advanced and there have been heated disputes over the strengths and weaknesses of each position.
In this article, we address the question of belief justiﬁcation from a psychological point of view. This examination will be
carried out with reference to some of the current philosophical positions.
The present study can be seen to join the growing movement to investigate traditional issues in philosophy through
empirical research. Indeed, philosophers subscribed to the emerging experimental philosophy approach (Bortolloti, 2008;
Feltz, 2009; Loussouarn, Gabriel, & Proust, 2011) have begun to use methods of psychology, sociology, behavioral economics,
and cognitive science to help shed some light on philosophically important questions (see Knobe, 2007; Michaelian, 2012;
Thagard, 2002, 2009). Traditional philosophical questions have been tested empirically within a wide range of domains
including moral responsibility and free will (Feltz & Cokely, 2009), ethics (Nichols, 2004), intentional action (Knobe,
2003), semantic categorization (Machery, Mallon, Nichols, & Stich, 2004) and epistemology (Feltz & Zarpentine, 2010; Swain,
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Alexander, & Weinberg, 2008; Wright, 2010). In this study we focus on the question of epistemic justiﬁcation, examining
how empirical observations on people’s convictions in their beliefs may bear on the cardinal philosophical approaches to
belief justiﬁcation. We hope that this project will contribute to the constructive interaction between empirical work on
metacognition (Koriat, 2007) and philosophical work on epistemic justiﬁcation.
Standard epistemological accounts of knowledge treat knowledge as a species of belief. In the philosophical Traditional
Analysis of Knowledge (TAK), propositional knowledge is deﬁned as Justiﬁed True Belief (JTB). This deﬁnition assumes three
requirements. First, I cannot know P unless P is true. That is, truth is a deﬁning property of knowledge. Second, I cannot know
P if I do not even believe in P. Finally, my belief in P must be justiﬁed, that is, I must have some compelling account of the truth
of P. This condition is intended to rule out mere lucky guesses (but see Gettier, 1963).
Philosophical theories of knowledge are concerned not only with descriptive theories of how people think but also in
developing normative theories of how people ought to obtain knowledge (Thagard, 2009) as will be discussed later. Psychologists, who are more concerned with descriptive than normative issues, have been much more liberal in the use of the terms
knowledge. This term has been sometimes used to refer only to a particular subjective feeling (e.g., Gardiner & RichardsonKlavehn, 2000), and sometimes to the correspondence between that feeling and the actual state of affairs (Kirkham, 1992).
For example, some psychologists asked, ‘‘how do people know that they do not know?’’ (Glucksberg & McCloskey, 1981; Kolers & Palef, 1976). Also the question ‘‘how does one know that one knows’’ has been intended to mean ‘‘what are the psychological processes that lead to the feeling that one knows?’’ but it has been interpreted also to mean ‘‘why are people
successful in knowing that they know?’’ Whereas the former meaning focuses on ‘‘knowing’’ as a subjective state irrespective
of its correspondence to reality, the second meaning implies that what the person knows is true (see Koriat, 1993). The focus
on ‘‘knowing’’ as a subjective state, has led experimental cognitive researchers to the examination of belief justiﬁcation primarily in terms of the degree of conﬁdence with which a belief is held, or in terms of the assessed probability that a proposition is correct.
1.1. Philosophical theories of belief justiﬁcation
In philosophy, in contrast, there have been extensive discussions of what makes a belief justiﬁed or reasonable so that if
true, it will be known to be so. In order to deﬁne justiﬁcation we have to ask justiﬁcation of what (Kirkham, 1992). In this
article we focus on the epistemic justiﬁcation of a belief in contrast to a moral justiﬁcation and a utilitarian justiﬁcation
(see Reber & Unkelbach, 2010) According to foundationalism, some beliefs are justiﬁed on the basis of other beliefs. However,
there are noninferential basic beliefs that are justiﬁed without owing their justiﬁcation to any other beliefs (Van Cleve,
2005). Justiﬁed basic beliefs are generally assumed to include beliefs about simple logical or mathematical truths and beliefs
about one’s own mental state (however, moderate foundationalists include perceptional beliefs and memory beliefs as well).
Thus, foundationalism assumes that there are justiﬁed basic beliefs, and that all justiﬁed nonbasic beliefs derive their justiﬁcation from their relation to justiﬁed basic beliefs (Lemos, 2007).
By postulating the existence of basic beliefs, foundationalists escape the regress problem. According to this problem, any
belief requires a justiﬁcation, but the justiﬁcation itself requires support, so that there is an inﬁnite regress of (potential)
justiﬁcation (see Moser, 1988). The postulation of justiﬁed basic beliefs by foundationalism terminates the regress of
justiﬁcation.
An alternative solution of the regress problem has been proposed by proponents of the coherentism position. Coherentists
challenge the linear conception of justiﬁcation, which the regress argument presupposes. Instead, they hold a holistic conception of justiﬁcation, in which a belief is justiﬁed by the way it ﬁts together with the rest of the belief system of which it is
a part (BonJour, 1985). Coherence theory avoids the problem of inﬁnite regress without granting a special status to a particular class of beliefs.
A prominent feature of some of the foundationalist theories and the coherentism position is their internalist character:
Epistemic justiﬁcation is assumed to depend only on matters that are within the cognitive grasp of the believer. The assumption is that something that is not accessible to the believer’s awareness cannot be used to justify a belief (see Chisholm, 1989;
Conee & Feldman, 2001). This position has been challenged by proponents of reliabilism – one of the leading versions of the
externalist view of epistemic justiﬁcation. According to reliabilism, what makes a belief justiﬁed is the reliability of the causal
process by which it was produced. That is, a belief is justiﬁed if the process that leads to its adoption has a high probability to
produce true beliefs. A belief can be justiﬁed even if the process that leads to it and its reliability are inaccessible to the believer. What matters is reliability itself, and degrees of beliefs may vary depending on the degree of reliability (see Goldman,
1976,1988; Reber & Unkelbach, 2010).
In everyday life however, people often form their beliefs on the basis of imperfect informational sources. When the source
is unreliable, as is often the case with testimony, metacognition is needed to solve the justiﬁcation problem. Michaelian
(2012) proposed to distinguish between the process in which some information is generated that can serve as the content
a belief, and the process in which the accuracy of that content is evaluated in order to endorse it as a belief or reject it. It is
the reliability of the latter, metacognitive process that counts in assessing process reliabilism. Assuming that people rely on a
variety of criteria for evaluating the accuracy of the content of a potential belief, the endorsement of that belief can be conceptualized to depend on the overall subjective conﬁdence in the accuracy of the information, so that when conﬁdence surpasses a preset threshold, the belief can be endorsed. The implication is that the content of the information submitted to the
endorsement mechanism may vary in a continuous manner along a dimension of subjective conﬁdence. Indeed, philosophers
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generally agree that justiﬁcation is something that comes in degrees: One can have more or less justiﬁcation for a belief (Engel, 1998; Feldman, 2003).
In this article, then, we focus on one’s conﬁdence in one’s own belief, as it may provide insight into the psychological process of belief justiﬁcation. We chose to focus on social beliefs because for statements describing social beliefs people do not
usually have ﬁxed ready-made responses and may change their response from one occasion to another. Between-individual
and within-individual variation in responding is critical for testing some of the predictions from SCM.
In the empirical study to be reported, participants indicated their belief and then expressed their degree of conﬁdence in
that belief. Speciﬁcally, they were presented with statements depicting social beliefs, for example, ‘‘Old people are a heavy
burden on society’’, ‘‘There is a supreme being controlling the universe’’. For each statement, they ﬁrst made a true/false response according to whether they agreed or disagreed with the proposition. They then indicated their degree of conﬁdence in
their response on a 0–100 scale. The primary response – choosing true or false – reﬂects the person’s belief. The secondary
response – the assessed degree of conﬁdence – is essentially a belief about a belief (Pelham, 1991), or a meta-belief (BonJour,
1985). As will be argued later, the assessment of the two types of belief rests on somewhat different cues. Our interest lies
primarily in clarifying the metacognitive process by which people assess their certainty in their stated or constructed belief,
which may provide some clues into the psychological process of belief justiﬁcation. Therefore, the procedure we used allowed a separation between the cognitive process of specifying one’s belief and the metacognitive process of assessing certainty in that belief. The task was administered to participants several times for reasons that will be explained later.
1.2. The metacognitive monitoring of one’s own knowledge
The question of the basis of metacognitive judgments in general, and of conﬁdence judgments, in particular, has been
addressed in metacognition research primarily in connection with the monitoring of one’s own knowledge during learning
and remembering (Dunlosky & Metcalfe, 2009; Koriat, 2007). Three general approaches to the bases of conﬁdence judgments have been distinguished: The direct-access approach, the information-based approach, and the experience-based approach (see Koriat & Levy-Sadot, 1999). The direct-access view assumes that conﬁdence judgments are based on peoples’
privileged access to the presence and strength of stored memory traces (see Schwartz, 1994). For example, when asked
to decide whether a particular item was presented in a studied list, participants’ conﬁdence in their yes/no response is assumed to rest directly on the perceived familiarity of the item (see Van Zandt, 2000). In the information-based approach,
metacognitive judgments are assumed to rest on an analytic process in which information retrieved from memory is consulted to reach an educated assessment of the likelihood that a proposition or a decision is correct. For example, in deciding
between two possible answers to a question, conﬁdence in a choice has been claimed to rest on the balance of evidence that
is recruited in support of each of the answers (Grifﬁn & Tversky, 1992; Koriat, Lichtenstein, & Fischhoff, 1980; McKenzie,
1997). This approach assumes that metacognitive judgments are inferential in nature rather than based on information that
is read out directly from memory. The experience-based approach also assumes that subjective conﬁdence is inferential in
nature. However, the cues for conﬁdence are seen to reside in the immediate feedback from task performance rather than in
information retrieved from long-term memory. For example, conﬁdence in the response to a true/false decision regarding a
particular belief may be based on mnemonic cues that derive on-line from the experience of choosing the response (see
Reber & Unkelbach, 2010; Sperber & Wilson, 1986). These cues may include the ease with which the choice was reached
and the time it took to reach it (Robinson, Johnson, & Herndon, 1997; Zakay & Tuvia, 1998). Mnemonic cues are assumed
to give rise automatically and unconsciously to a sheer metacognitive feeling (Kelley & Lindsay, 1993; Koriat & Ackerman,
2010; Koriat, Ma’ayan, & Nussinson, 2006) rather than to an educated judgment (see Proust, 2007, for a philosophical
analysis).
In this study, we examine the processes underlying conﬁdence in social beliefs within the Self-Consistency Model (SCM)
of subjective conﬁdence. This model was initially proposed for conﬁdence in two-alternative forced-choice (2AFC) general
knowledge questions (Koriat, 2012), but several results suggest that the model may apply to conﬁdence in beliefs as well.
According to the model, when participants have to choose the correct answer to a general-knowledge question (e.g., ‘‘Which
country has more inhabitants (a) Italy, (b) France?’’), they sample haphazardly various clues from memory and decide on the
answer that receives the largest ‘‘support’’. The process is far from being analytic; rather, many of the clues that affect the
choice consist of associations, hunches and images that are not readily expressed in the form of declarative propositions.
Furthermore, how one determines pros versus cons often depends on a variety of heuristic cues such as ﬂuency and familiarity. For example, studies of the illusory-truth effect indicate that the perceived truth value of a proposition is enhanced by
the mere familiarity and ﬂuency of a statement that are caused by a repetition of the proposition or by its context (Arkes,
Hackett, & Boehm, 1989; Hasher, Goldstein, & Toppino, 1977; Unkelbach & Stahl, 2009).
According to SCM, the subjective conﬁdence in one’s decision is based on mnemonic cues that reﬂect the feedback from
the process involved in attempting to reach a decision. These cues include the amount of deliberation and conﬂict that was
experienced in reaching the decision, the amount of effort invested, and the speed with which the decision was reached. Collectively, these nonanalytic cues (see Jacoby & Brooks, 1984) capture self-consistency – the reliability with which the chosen
answer was supported across the clues and considerations retrieved.
The effects of mnemonic cues on conﬁdence are illustrated by the following observation: When participants were asked
to list four reasons in support of their answer to a general-information question and then to indicate their conﬁdence, they
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reported lower conﬁdence judgments than when they were asked to list only one supporting reason (Koriat, Nussinson, Bless,
& Shaked, 2008). This result suggests that the effects of ease-of-retrieval – one reason is easier to retrieve than four reasons –
can win over the effects of the declarative content of the reasons in affecting conﬁdence judgments (see Schwarz, 2004).
1.3. Subjective conﬁdence in social beliefs: the self-consistency model
We propose that SCM applies also to the process underlying conﬁdence in social beliefs, although it might not apply to
other types of beliefs such as determinate beliefs (see Koriat, in press-b). In the rest of the introduction, we describe the basic
assumptions underlying the model. We then examine these assumptions in the light of the philosophical positions sketched
earlier regarding belief justiﬁcation. Finally, we describe a speciﬁc instantiation of SCM and derive the predictions that will
be tested empirically.
When participants have to accept or reject a social belief, they usually do not retrieve a ready-made response. Rather,
their decision depends on a constructive process, in which they search for evidence for or against the truth of the belief (Engel, 1998), drawing on information that they retrieve from within – thoughts, memories, and other beliefs. A similar view has
been proposed with regard to people’s evaluative attitudes toward a particular target: People construct their attitude on the
spot, based on information that is most accessible at the time of judgment (Bless & Schwarz, 2010). Therefore, some degree of
lability in the beliefs endorsed may be expected. According to SCM, this constructive process has much in common with that
underlying statistical inference about the outside world. Participants are assumed to behave essentially like intuitive statisticians who attempt to reach a conclusion about a population on the basis of a small sample of observations drawn from that
population. They sample several ‘‘representations’’ of the belief statement in turn, reach a tentative subdecision on the basis
of each representation, and then make a ﬁnal decision based on the predominant subdecision. The term ‘‘representation’’ is
used broadly to refer to any consideration or interpretation that leans towards one of the two responses. Retrospective conﬁdence in the response is based primarily on self-consistency – the reliability with which the chosen response is supported
across the sampled representations. Thus, conﬁdence increases with self-consistency in the same way that statistical level of
conﬁdence decreases with sample variance.
The subjective conﬁdence in a belief is assumed to reﬂect the person’s assessment of reproducibility – the likelihood that
a new sample of representations will yield the same response. Subjective conﬁdence can be said to incorporate a belief that is
common among many researchers regarding the interpretation of statistical level of signiﬁcance. A common misconception
(see Schervish, 1996) is that in hypothesis testing, the correctness of the tested hypothesis, as well as the likely reproducibility of the observed result, is a monotonically increasing function of statistical level of signiﬁcance.
Let us consider the metatheoretical assumptions underlying this proposal. First, the statistical (mis) conception underlying the interpretation of level of conﬁdence embodies the logic that the internal consistency within a proximal sample of
observations can serve as a cue for the extent to which a conclusion that is based on that sample corresponds to a property
of the distal population. This logic escapes the regress problem. If a large proportion of the sampled observations tend to
point to the same conclusion, we feel more conﬁdent that the conclusion is true. As discussed by Lewis (1946) and BonJour
(1985, see Bovens & Hartmann, 2003), congruence or convergence can be seen as a form of coherence, so that coherence is
essentially used as a cue for correspondence. Conﬁdence judgments are construed subjectively as pertaining to correspondence – the likelihood that a proposition agrees with reality, but they are actually based on the coherence among the considerations that come to mind, in particular, the degree to which they converge in favoring supporting the proposition. A
somewhat similar logic underlies coherentism theory in philosophy. Coherentism escapes the regress problem by assuming
that a belief is justiﬁed by the system of other beliefs of which it is part.
SCM also implies the assumption underlying the reliabilism view, that beliefs can be justiﬁed when the process that leads
to their adoption tends to produce true beliefs in a large proportion of cases (Goldman, 1986; Reber & Unkelbach, 2010).
Reliabilism is compatible with the cue-utilization view in metacognition, which assumes that epistemic feelings such as subjective conviction or the feeling-of-knowing are based on the application of heuristics that have some degree of validity
(Benjamin & Bjork, 1996; Koriat, 1997). Reber and Unkelbach (2010), in their analysis of epistemic justiﬁcation, also emphasized the validity of processing ﬂuency as a diagnostic cue for truth. When it comes to world knowledge, reliance on the selfconsistency heuristic also tends to yield correct answers to 2AFC questions (Koriat, 2008). Furthermore, reliance on self-consistency yields conﬁdence judgments that are diagnostic of accuracy. Consistent with reliabilism, it is assumed that reliance
on self-consistency does not involve direct entailment, and operates bellow full consciousness in producing a sheer subjective feeling (Koriat, 2000).
Finally, self-consistency is output-bound (Koriat & Goldsmith, 1996): It is deﬁned relative to the set of representations
that are sampled at a particular time. As we note later, the sampling assumption underlying SCM implies that the representations that are accessed may vary across different occasions. Consequently, conﬁdence is also expected to vary as a function
of the internal consistency within the speciﬁc sample of representations underlying choice. The output-bound nature of selfconsistency is somewhat consistent with the foundationalist position in that representations that are not sampled are not
likely to affect the justiﬁcation of the belief. It is unclear, however, whether internalists would consider heuristically-based
conﬁdence judgments as consistent with their position. Unlike what is implied by the foundationalism and coherentism
positions as internalist views, the representations that are included in the sample are assumed to affect choice and conﬁdence even if they are inaccessible to awareness.
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Fig. 1. Panel A presents self-consistency scores as a function of the probability of drawing a majority representation (Pmaj). Panel B presents the same data
as a function of the probability of choosing the majority option (PCmaj). Both Panels A and B are adapted from ‘‘The Construction of Attitudinal Judgments:
Evidence from Attitude Certainty and Response Latency’’ by A. Koriat and S. Adiv, 2011, Social Cognition, 29, pp. 586–587. Copyright Ó 2011 by Guilford
Press. Adapted with permission.

1.4. The self-consistency model: predictions
Let us turn now to examine a speciﬁc instantiation of SCM, which will guide our investigation. SCM assumes that in making a response to a 2AFC item, representations are sampled and evaluated sequentially. The sampling continues until a preset
sample size has been reached or until a series of draws yield the same subdecision a number of times in succession. In the
speciﬁc SCM version to be examined (see Koriat & Adiv, 2011), we assume that the maximum number of representations
(nmax) for each belief statement is 7, and that retrieval ends when 3 representations in a row favor the same option, in which
case the outcome of the run-3 sequence determines the overt choice.1 Conﬁdence in the choice is assumed to depend on selfconsistency, which is inversely related to the sample standard deviation. p
Assuming
that p and q designate the proportion of subﬃﬃﬃﬃﬃﬃ
^ as an index of self-consistency (range .5–1.0), cal^q
decisions supporting the two response options, respectively, we use 1
p
culated over the actual number of representations sampled (nact). Response latency, in turn, is assumed to increase with actual
sample size, nact, that is, the number of representations drawn before an overt choice is made.
How can this model be tested? With regard to general-knowledge questions, Koriat (2012) proposed that in responding to
2AFC items, participants with the same experience tend to draw representations largely from the same, commonly shared
population of representations associated with each item. Such is also true when the same person is presented with the same
item on different occasions. If each representation favors one of the two answers, each item can be characterized by a probability distribution, with pmaj denoting the probability that a representation favoring the majority alternative will be sampled. Assuming a speciﬁc sample size (e.g., 7), pmaj for a given item may be estimated from pcmaj, the probability with
which the majority alternative is chosen. This probability can be seen as a property of the item. It can be indexed operationally by the proportion of participants who choose the preferred alternative (‘‘item consensus’’), or by the proportion of times
that the same participant chooses his/her preferred alternative across repeated presentations (‘‘item consistency’’). For
example, for an item with a 30–70% between participant split of choices, item consensus will be 70%.
The results for general knowledge questions were consistent with the assumption of a consensually shared population of
representations associated with each item. The present study is also based on the assumption that in making a true/false
decision on a belief statement, participants draw a sample of representations from roughly the same commonly shared population of representations. Hence, pmaj for a given belief item may be estimated from the probability with which the majority
response is chosen.
A simulation experiment was run (see Koriat & Adiv, 2011), which assumed a vector of binomial populations that differ in
pmaj, with pmaj varying from .55 to .95, at .05 steps. For each population, samples of 7 representations each were drawn randomly, and the majority value in the sample was deﬁned as the overt choice. However, when a sequence of 3 identical values
occurred, the repeated value was deﬁned as the overt choice. Responses were classiﬁed as ‘‘majority’’ when they corresponded to the majority in the population, and as ‘‘minority’’ when they corresponded to the minority value in the population. A self-consistency index and nact, as described above, were calculated for each iteration.
The results of the simulation (Fig. 1A) bring to the fore the diagnostic value of the self-consistency index, which is assumed to underlie subjective conﬁdence. Mean self-consistency (‘‘All’’) increases with pmaj. More important, self-consistency
is systematically higher for majority than for minority choices. This is so because for a sample that happens to favor a minority choice, the proportion of subdecisions favoring that choice will be smaller on average than when the sample favors the
1
Using a stopping rule for data collection that depends on the outcome of previous observations is prohibited in orthodox hypothesis testing statistics
(Dienes, 2011). However, to account for the inverse relationship between response time and conﬁdence in several tasks, sequential-sampling models of human
choice behavior have incorporated a stopping rule in which an overt choice is made when a criterion amount of evidence has been acquired (e.g., a criterion
‘‘run’’ of observations favoring a particular choice, Audley, 1960; see Baranski & Petrusic, 1998).
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majority choice. For example, assume that 7 representations are drawn. For pmaj = .70, the likelihood that 6 or 7 representations will favor the majority choice is .329, whereas only in .004 of the samples will 6 or 7 representations favor the minority
choice.
Fig. 1B, in turn, presents the same data but now as a function of pcmaj, the likelihood of choosing the majority option. Pcmaj
is derived from the same simulation just mentioned. This ﬁgure speciﬁes the predictions that can be tested when pcmaj is
estimated either from item consensus or from item consistency. It should be noted that the simulation experiment yielded
very similar functions for response speed as those depicted in Fig. 1 for conﬁdence, when response speed was deﬁned as the
inverse of nact.
Let us examine the predictions speciﬁed in Fig. 1, when pcmaj is estimated from item consistency – the proportion of times
that a participant makes his/her most frequent choice across presentations of an item. Three features should be noted in this
ﬁgure. First, conﬁdence should increase monotonically with item consistency. Second, conﬁdence should be higher on average for the frequent choice than for the rare choice. That is, when people ﬂuctuate in their choice across presentations, they
should express greater conﬁdence when making their more frequent choice than when making their less frequent choice.
Finally, conﬁdence in the frequent choice should increase strongly with item consistency, whereas conﬁdence in the rare
choice should decrease but more shallowly so. Precisely the same pattern of results is expected for response speed.
The same pattern of results is expected when pcmaj is indexed by item consensus – the proportion of participants who
choose the majority, consensual response on a particular occasion. This prediction is based on the assumption, noted earlier,
that when people respond to an item, the representations that come to mind are sampled from a population that is largely
commonly shared. The results obtained for general-information questions and perceptual judgments (Koriat, 2011, 2012)
accord rather well with predictions that are based on this assumption. If this assumption also holds true with regard to social
beliefs, we should expect conﬁdence to be higher and response latency to be shorter when the person’s choice is the consensual choice than when it is the nonconsensual, minority choice.
It should be stressed that these predictions follow from the assumption that participants’ choice for each item depends on
the majority option in their samples. The predictions are derived from a model that assumes random sampling. Hence, a
higher conﬁdence is expected for consensual choices independent of any social pressures that may be operating (Asch,
1955; Festinger, 1954).
Another prediction that will be tested is that conﬁdence in a choice reﬂects the assessed likelihood that the same choice
will be made if the same item is presented again. Assuming that this assessment is accurate, conﬁdence in a choice in the ﬁrst
presentation of an item should predict the likelihood that the same choice will be made in subsequent presentations of that
item.
As noted by Koriat (2012), SCM shares its basic assumptions with other models of conﬁdence judgments (e.g., Gigerenzer,
Hoffrage, & Kleinbölting, 1991; Juslin & Olsson, 1997; Stewart, Chater, & Brown, 2006; Vickers, 1970). However, the predictions derived from SCM follow uniquely from the conjunction of assumptions underlying this model. The basic prediction is
that for any given item, conﬁdence should differ systematically depending on which answer is chosen: When the majority
alternative is chosen, it will be assigned higher conﬁdence than when the minority alternative is chosen.
In our study, we examined these predictions using a true/false version of the Social Axioms Survey (SAS; Leung et al.,
2002). This questionnaire has been found to yield inter-individual and inter-cultural differences, and norms are available
for the Israeli population. The task was administered six times over 2 days, with self-report questionnaires interpolated between different administrations. In each administration, participants marked either true or false for each item, and indicated
their conﬁdence in their response.

2. Method
2.1. Participants
Participants were 41 Hebrew-speaking psychology undergraduates (26 females and 15 males) who were paid for their
participation.
2.2. Stimulus materials
The experimental materials consisted of a 60-item Hebrew version of the Social Axioms Survey (SAS; Leung et al., 2002)
that was prepared by Kurman and Ronen-Eilon (2004). The SAS measures general social beliefs, and was found to include ﬁve
dimensions: Control by Fate, Reward for Application, Social Cynicism, Spirituality, and Social Complexity. Illustrative beliefs
that are representative of these dimensions appear in Appendix A. The original response format of the questionnaire is a 5point scale requiring a rating from ‘‘Strongly Disbelieve’’ to ‘‘Strongly Believe’’. This format was replaced by a 2-alternative,
true/false format. In addition, after indicating their response, participants rated their conﬁdence on a 0–100 scale (0-very unsure; 100-very sure).
Two self-report questionnaires were used as ﬁllers between different administrations of the SAS questionnaire. These
were the Need for Closure Scale (NFCS; Webster & Kruglanski, 1994) and the Rational–Experiential Inventory (REI; Pacini
& Epstein, 1999).
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2.3. Apparatus and procedure
The experiment was conducted individually on an IBM-compatible personal computer. It consisted of two sessions, one
on each of two successive days. Each of the sessions included three blocks in which the entire set of 60 statements was presented. Participants were given the following instructions:
‘‘We are conducting a study that concerns social beliefs, and will appreciate your cooperation. You will be presented with
60 statements. For each statement we would like you to decide whether it is true or false. There are no correct or wrong
answers, so you should respond according to your own feelings. The 60 statements, all concerning social beliefs, will be presented one after the other. For each statement, we ask you to do the following:
Read the statement carefully, and press the left mouse key when you have ﬁnished reading it. At this time the response
options (‘‘True/False’’) will be added beneath the statement. You should indicate your response by clicking the chosen option
according your own feeling, and then click the ‘‘conﬁrm’’ box. Note that after pressing the ‘‘conﬁrm’’ box you will not be able
to change your response.
Immediately thereafter, you will be asked to indicate your conﬁdence in the option you chose: After pressing the ‘‘conﬁrm’’ box, a conﬁdence scale (0–100) will be added beneath the alternatives. You are asked to mark your conﬁdence in your
response by sliding a pointer on a slider using the mouse. If you are very unsure in your response, mark 0. If you are very sure
in your response, mark 100. Please try to make use of the full range of the conﬁdence scale to express your conﬁdence in your
response. Press the ‘‘conﬁrm’’ box after you mark your conﬁdence. Note that after pressing the ‘‘conﬁrm’’ box you will not be
able to change your conﬁdence rating. Do you have any questions before we begin?’’.
In each trial, the belief statement was presented on the screen until the participant pressed the left mouse key to indicate
that he/she had ﬁnished reading it, at which time the response options (‘‘True/False’’) were added beneath the statement.
The participant indicated his/her response by clicking the chosen option. Response latency was measured, deﬁned as the
interval between the left-key press and the choice of a response. After pressing the ‘‘conﬁrm’’ box, a conﬁdence scale (0–
100) was added beneath the alternatives, and participants marked their conﬁdence by sliding a pointer on a slider using
the mouse (a number in the range 0–100 corresponding to the location of the pointer on the slider was shown in a box).
After clicking a second ‘‘conﬁrm’’ box, the next trial began.
Following Block 1, the ﬁrst part of the NFCS scale (21 items) was administered on the computer followed by Block 2. The
second part of the NFCS scale was then presented, followed by Block 3. The procedure in the second session was identical to
that of the ﬁrst session except that the ﬁrst part of the REI scale (20 items) was presented after Block 4, and the second part
was presented after Block 5.
The order of the SAS items was determined randomly for each participant and block. In addition, each block was preceded
by two warm-up items taken from a set of 12 items that were similar in content and format to those of the 60 SAS items.
Each session of the experiment lasted about 45 min.

3. Results
Participants tended to make the same choice across the six blocks. Thus, if we focus on the choice made in Block 1, the
likelihood of making that choice again over the next ﬁve blocks averaged .92 across all participants.
For most of the analyses to be reported, we ﬁrst present the results for conﬁdence and then those for response latency.
Therefore, we begin by examining the relationship between these two dependent variables. As noted above, response latency
was assumed to constitute a frugal behavioral indicator of self-consistency, and was expected to yield similar results to those
of conﬁdence judgments.
3.1. The relationship between conﬁdence and response latency
In all of the analyses of response latency to be reported, latencies that were below or above 2.5 standard deviations (SD)
from each participant’s mean were eliminated (3.41%). We examined the relationship between conﬁdence and response latency, focusing on the results from Block 1. All items were divided for each participant at the median of response latency in
Block 1 (response latency for below-median and above-median responses averaged 1.97 s and 4.92 s, respectively, across
participants). Conﬁdence judgments averaged 83.77 for below-median response latencies and 72.36 for above-median response latencies, t(40) = 10.03, p < .0001. Thus, conﬁdence was inversely related to response latency as has been found in
previous studies (Kelley & Lindsay, 1993; Koriat, 2008; Koriat, Ma’ayan, & Nussinson, 2006; Robinson et al., 1997).
3.2. Conﬁdence and latency as predictors of reproducibility
In this section, we examine the hypothesis that conﬁdence predicts the reproducibility of the choice, that is, the likelihood
that the same choice will be made on subsequent encounters with the same item. The conﬁdence judgments in Block 1 were
grouped into six categories and repetition proportion – the likelihood of making the same choice over the subsequent ﬁve
blocks – was calculated across all participants. The results, pooled across participants and items, are presented in Fig. 2A.
Indicated in this ﬁgure is also the number of observations in each category. It can be seen that the function is monotonic,
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Fig. 2. Panel A presents the likelihood of repeating Block-1 responses as a function of conﬁdence in these responses in that block. Indicated also is the
number of observations in each conﬁdence category. Panel B presents the same data for response latency.

indicating that repetition proportion increases with conﬁdence in Block 1. The Spearman rank order correlation over the six
values was 1.0, p < .0001.
To evaluate the reliability of the reproducibility results across participants, we divided the responses of each participant
at the median of conﬁdence judgments in Block 1. The percentage of response repetitions averaged 85.54% and 96.88% for
below median and above-median conﬁdence, respectively, t(40) = 10.99, p < .0001. The pattern of a higher repetition rate for
above median than for below-median Block-1 conﬁdence was exhibited by 38 of 40participants (1 tie), p < .0001, by a binomial test.
A similar analysis was carried out using latency as a predictor. The response latencies in Block 1 were grouped into six
categories of about the same frequencies across participants. Fig. 2B presents repetition proportion for each of the response
latency categories. The function is monotonic, indicating that response repetition decreases with response latency in Block 1.
The rank-order correlation across the 6 points was -1.00, signiﬁcantly different from 0, p < .0001.
In sum, both conﬁdence and response latency are highly predictive of response repetition. This result is in line with the
assumptions that conﬁdence in a belief essentially monitors the likelihood that a response that was based on a given sample
of representations is likely to survive if a new sample is drawn from the same population. Participants may ﬂuctuate in the
choice that they make on different occasions depending on the representations that are sampled on each occasion. However,
because conﬁdence depends on the reliability with which a choice is supported across the sample of representations, conﬁdence is diagnostic of reproducibility: Choices that are associated with high self-consistency are more likely to be repeated
than those that are associated with low self-consistency.
3.3. Conﬁdence and latency as related to within-person response consistency
In this section, we examine the predictions of SCM for within-person analyses. These predictions derive from the assumption that in each block, participants base their choice and conﬁdence on a small sample of representations drawn from the
same population. Because the sampling is random, their choice may depart in some occasions from their most frequent
choice. However, on these occasions conﬁdence should be lower than on those occasions in which they endorse the frequent
choices.
For each participant, the choices were classiﬁes as ‘‘frequent’’ when they were made 4 or more times, and as ‘‘rare’’ if they
were made twice or once across the six blocks. Fig. 3A presents mean conﬁdence for the participant’s frequent and rare re-

Fig. 3. Panel A presents mean conﬁdence for the participant’s frequent and rare responses as a function of item consistency (the number of times that a
response was made across all blocks). Panel B presents the same data for response latency.
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sponses as a function of the number of times that the frequent response was chosen (‘‘item consistency’’). Included in this
ﬁgure is also the mean for the tie items (item consistency = 3) and that of the ‘‘full consistency’’ items (item consistency = 6).
As expected, mean conﬁdence increased monotonically with item consistency. The results, however, differed for the frequent
and rare responses. Focusing on item consistency 4 and 5, conﬁdence was signiﬁcantly higher for the frequent responses
(66.45) than for the rare responses (56.59), t(40) = 5.13, p < .0001.
In addition, conﬁdence in the frequent responses increased monotonically with item consistency, whereas conﬁdence in
the rare responses decreased with item consistency. This pattern is precisely what was predicted. Thus, participants were
less conﬁdent when their response deviated from their modal response.
A similar pattern was observed for response latency (Fig. 3B). Focusing on item consistency 4 and 5, response latencies
were shorter for the frequent responses (3.64 s) than for the rare responses (4.67 s), t(40) = 2.81, p < .01. In addition, for
the frequent responses, response latency tended to decrease with item consistency, whereas for the rare responses it tended
to increase with item consistency.
3.4. Conﬁdence and latency as related to cross-person response consensus
As noted in the introduction, previous results with general-knowledge indicated that conﬁdence is correlated with the
consensuality of the answer (Koriat, 2008). In this section, we examine whether such is also the case for social beliefs. Using
only the results from Block 1, we compared for each item the conﬁdence for participants who chose the consensual response
for that item with that of participants who chose the nonconsensual response.
For each of the 60 items, the response endorsed most often by participants in Block 1 was designated as the consensual
response for that item. Item consensus was deﬁned as the percentage of participants choosing the consensual response to
that item. Item consensus averaged 77% (range 51–100%) across items. For one item, all participants gave the same response.
Fig. 4A presents mean conﬁdence judgments for each of six item consensus categories (51–59%; 60–69%; 70–79%; 80–
89%; 90–99%; 100%). Conﬁdence judgments are plotted for consensual responses, for nonconsensual responses, and for all
responses combined. Presented also is the number of items on which each mean is based. Mean overall conﬁdence judgments tended to increase with item consensus: The correlation over all 60 items between mean conﬁdence and mean item
consensus was .58 (p < .0001).
However, when the consensual response was chosen it was endorsed with higher conﬁdence than when the nonconsensual response was chosen: Across 59 items (as noted, for one item all participants chose the same response) conﬁdence judgments averaged 78.90 for consensual responses compared with 68.68 for nonconsensual responses, t(58) = 5.81, p < .0001.
In addition, conﬁdence in the consensual response tended to increase with item consensus whereas conﬁdence in the
nonconsensual response tended to decrease with item consensus. Indeed, across the 60 items the correlation between conﬁdence and item consensus was .51 (p < .0001) for consensual responses, and .35 (p < .01) for nonconsensual responses.
The possibility exists that the results just presented reﬂect a between-individual effect: Participants who tend to endorse
the consensual beliefs tend also to be relatively more conﬁdent. However, when the conﬁdence judgments were ﬁrst standardized to neutralize chronic differences in conﬁdence, the results were essentially the same as those obtained with the raw
scores.
A similar analysis was carried out for response latency, and the results appear in Fig. 4B. Response latencies tended to
decrease with item consensus: The correlation between mean response latency and mean item consensus across all items
was .46 (p < .001). Using only 58 items that had both consensual and nonconsensual responses, response latencies were
longer for nonconsensual responses (4.11 s) than for consensual responses (3.29 s), t(57) = 3.04, p < .005. Across the 60 items,
the correlation between latency and item consensus was .29 for consensual responses, p < .05. The respective correlation
for nonconsensual responses (across 58 items) was .04, ns.

Fig. 4. Panel A presents mean conﬁdence judgments in Block 1 for consensual and nonconsensual responses and for all responses combined as a function of
item consensus (the percentage of participants who chose the majority response). Panel B presents the same data for response latency.
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3.5. Conﬁdence as a function of normative response consensus
In the previous section, the distinction between consensual and nonconsensual beliefs was based on the sample of participants who took part in this study. In this section, we examined whether the same results are obtained when the deﬁnition
of consensuality is based on the Hebrew norms that are available for the SAS questionnaire. As indicated earlier, in the original version of the questionnaire, the response format is a 5-point Likert scale ranging from ‘‘1-Strongly Disbelieve’’ through
‘‘3-No Opinion’’ to ‘‘5-Strongly Believe’’. Using Hebrew norms that were obtained with this format (Kurman & Ronen-Eilon,
2004), the items were divided into ﬁve categories as follows: Strong False (mean less than 2.00), Moderate False (2.01–2.50),
Neutral (2.51–3.50), Moderate True (3.51–4.00) and Strong True (above 4.0). For all items other than those in the Neutral category, participants’ Block-1 responses were classiﬁed as consensual if the response agreed with the norm (e.g. True and the
norm is above 3.51), and nonconsensual otherwise.
Fig. 5A plots mean conﬁdence for consensual and nonconsensual responses for the Moderate Opinion (True or False) and
Strong Opinion (True or False) categories as a function of item consensus. Included also is the mean for the Neutral category.
The results revealed the expected difference between consensual and nonconsensual responses. Conﬁdence in these responses averaged 81.82 and 66.82, respectively, across the ‘‘moderate opinion’’ and ‘‘strong opinion’’ items, t(40) = 6.13,
p < . 0001. Very similar results were obtained when the analysis was carried out on the standardized conﬁdence scores.
The analysis was repeated using response latency as a dependent variable. The pattern was similar to that obtained for
conﬁdence judgments (see Fig. 5B). A comparison of mean response latency for consensual and nonconsensual responses
(averaged 3.05 s and 4.17 s, respectively, across the ‘‘moderate opinion’’ and ‘‘strong opinion’’ items), yielded t(40) = 4.31,
p < .001. Very similar results were obtained when the analysis was carried out on the standardized response latency scores.
In sum, when consensuality was deﬁned in terms of the norms, the pattern of results obtained for both conﬁdence and
response latency accords with what was predicted by SCM. These results are consistent with the assumption that participants draw representations from a shared population of representations for each item, and that the characteristics of that
population can be gauged from the norms.
3.6. Reliability of inter-item differences in choice and conﬁdence
The assumption of SCM, that the representations associated with an item are commonly shared, implies that properties of
items, notably, the likelihood of choosing the majority response and conﬁdence in that response, are reliable across participants. Inter-participant reliability for Block 1was assessed using Cronbach’s alpha coefﬁcient (Crocker & Algina, 1986),
which yielded a coefﬁcient of .95 for response choice, and .71 for conﬁdence judgments. These coefﬁcients are remarkably
high, supporting the assumption that participants base their choice and conﬁdence on representations that are commonly
shared.
SCM also assumes that participants draw representations from the same commonly shared population across repeated
presentations of an item. Therefore, a correlation should be expected between within-person consistency and cross-person
consensus: Responses that are consistently chosen by the same person should also be more likely to be chosen by others.
To examine this possibility, we calculated for each participant two scores for each item: (a) The proportion of times that
the response made in Block 1 was repeated across the subsequent ﬁve blocks, and (b) the proportion of other participants
(out of 40) who made that response in Block 1. These two scores were then averaged for each item across participants.
The correlation between the two averages was .55 across the 60 items, p < .0001. Furthermore, the conﬁdence of a participant in the choice made in Block 1 predicted the likelihood that other participants will make the same choice: The correlation
was .58, p < .0001. These high correlations suggest that indeed consistency and consensus disclose roughly the same parameter that is associated with an item, a parameter that is relevant to conﬁdence.

Fig. 5. Panel A: Mean conﬁdence in Block 1 for consensual and nonconsensual responses deﬁned in terms of the Hebrew norms as function of item
consensus (the percentage of participants who chose the majority response). Panel B presents the same data for response latency.
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McCloskey and Glucksberg (1978) also observed a correlation between cross-person consensus and within-person consistency in a task that required participants to say which of a list of items belonged in each of several semantic categories.
It was proposed that deciding on category membership is an inherently probabilistic process (Hampton, 2011).
3.7. The joint effects of within-person consistency and between-person consensus
Given that conﬁdence is associated with both consistency and consensus, it is of interest to examine the joint contribution
of the two variables to conﬁdence judgments. For each participant, the response to an item in Block 1 was classiﬁed as (a)
consensual or nonconsensual based on the responses made to that item in Block 1 by the remaining 40 participants, and (b)
frequent or rare, depending on its within-participant frequency across Blocks 2–6. A Consensus X Consistency ANOVA on
mean conﬁdence judgments was conducted, based only on 30 participants who had all 4 means. The ANOVA yielded
F(1, 29) = 15.61, MSE = 73.27, p < .001, for consensus, F(1, 29) = 64.73,MSE = 126.65, p < .0001, for consistency, and F < 1,
MSE = 103.60, ns, for the interaction. Although conﬁdence increased with both factors, the overall effect of consistency
was considerably stronger, amounting to 16.53 points, in comparison with 6.17 points for the effects of consensus.
These results suggest that an index of pcmaj that is based on within-person consistency in beliefs provides better clues to
the dynamics of conﬁdence judgments than an index that is based on cross-person consensus. It is interesting to note that in
a similar analysis carried out on conﬁdence in perceptual judgments (Koriat, 2011), the contribution of item consensus to
conﬁdence was about the same as that of item consistency. In contrast, the results for social attitudes (Koriat & Adiv,
2011) and for personal preferences (Koriat, in press-a) yielded a pattern similar to that observed for social beliefs. Presumably, in the case of beliefs and attitudes, within-person consistency is a better diagnostic of the self-consistency underlying
choice and conﬁdence than is cross-person consensus.

4. Discussion
In this study, we examined the psychological processes underlying the subjective conﬁdence in one’s beliefs. Conﬁdence
judgments represent meta-beliefs. However, they are assumed to capture the processes underlying the construction of the
object belief itself. It was proposed that when people are asked to indicate their social beliefs, they do not usually retrieve a
ready-made response, but deliberate before responding. They tend to construct their belief on the spot on the basis of the
most accessible information. A similar view has been proposed with regard to people’s positive or negative social attitudes
towards a particular object (e.g., capital punishment). It has been argued that attitudinal judgments are constructed on the
basis of the information accessible when making the judgment rather than being read out directly from memory (Bless &
Schwarz, 2010; Schwarz, 2007; Schwarz & Strack, 1985; Wilson & Hodges, 1992). Indeed in a study by Koriat and Adiv
(2011) certainty in one’s attitudinal judgment was found to be sensitive to both the stable and variable aspects of attitudinal
judgments, providing a clue to the on-line construction of these judgments.
Once a belief has been constructed, conﬁdence in the belief was assumed to rely primarily on mnemonic cues that reﬂect
self-consistency – the consistency with which the belief is supported by the representations and considerations that come to
mind. The sampling assumption underlying SCM implies some ﬂuctuation in the belief that is constructed on different occasions but also some commonality across these occasions. The results suggest that conﬁdence judgments are sensitive to the
properties of the sample of representations that are accessible in making a choice but also to the properties of the population
of representations that are available in memory in connection with a belief.
4.1. Conﬁdence in social beliefs: evidence for SCM
SCM attempts to model the retrospective portrayal of the process of belief construction. This portrayal is assumed to reﬂect primarily the degree of support for the chosen option in comparison with the alternative option. The version of SCM that
was tested in this article is clearly an oversimpliﬁcation. It assumes a random sampling of a maximum number of representations for each item, each representation is assumed to deliver a binary subdecision, and each subdecision is assumed to
make an equal contribution to the self-consistency index that is assumed to underlie subjective conﬁdence. The model could
be modiﬁed in several ways to capture some of the complexities of the underlying process. However, the model in the form
that it was presented made the derivation of predictions quite straightforward, and somewhat surprisingly, the results conﬁrmed rather well the qualitative pattern that was predicted.
An essential component of the model is the assumption that participants draw a sample of representations of each item
from a population of representations that is largely commonly shared. Furthermore, it was assumed that on repeated presentations of an item, participants draw their samples from the same population. These assumptions may seem reasonable
in the case of general knowledge questions, but it is impressive that they are also largely true of social beliefs. Thus, the
choice of a belief and the conﬁdence in the belief were quite reliable across participants. In addition, beliefs that were endorsed more consistently and more conﬁdently by the same person across blocks were more likely to be endorsed by other
participants than those that were endorsed less consistently and less conﬁdently. These results suggest a commonly shared
core of representations associated with each item.
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Conﬁdence and response speed in Block 1 were found to be highly predictive of the likelihood of making the same choice
in subsequent blocks (Fig. 2). This result accords with the assumption that conﬁdence judgments represent an assessment of
the likelihood of making the same choice when the item is presented again.
As far as the within-person analyses are concerned, mean conﬁdence increased with increasing within-person consistency. In addition, as predicted by SCM, the more frequent beliefs were endorsed with stronger conﬁdence than the less frequent beliefs. A similar pattern was observed for response speed (Fig. 3).
The results for cross-person consensus yielded a pattern that was qualitatively similar to that of response consistency.
Mean conﬁdence increased with cross-person consensus, and consensual beliefs were associated with stronger conﬁdence
than nonconsensual beliefs (Fig. 4). This pattern was replicated when consensuality was deﬁned on the basis of the norms
rather than on the basis of the results of the experiment itself (Fig. 5). Once again, the results for response latency yielded a
very similar pattern to that observed for conﬁdence.
Overall, the results are consistent with the prediction of SCM (Fig. 1) that conﬁdence judgments should be lower when a
choice departs from what follows from the population of representations associated with an item. The majority choice was
inferred from the distribution of choices either across participants or within participants. Interestingly, the effects of withinperson consistency on conﬁdence were stronger than were those of cross-person consistency. This pattern suggests systematic inter-individual differences in the population of representations associated with each social-belief item so that withinperson consistency is a better index of self-consistency than is cross-person consensus.
Let us now examine the metatheoretical assumptions underlying these results and their interpretation in terms of SCM.
4.2. Sampling information from within
The distinction in epistemology between rationalism and empiricism implies a separation between two possible sources
of knowledge – reason and sense experience (Carruthers, 1992; Markie, 2008). The view advanced in this article, however,
assumes that the process underlying conﬁdence is similar for beliefs derived from the two sources (see Koriat, in press-b).
Thus, conﬁdence in a social belief (e.g., ‘‘Old people are usually stubborn and biased’’) has much in common with conﬁdence
in a proposition that can be validated on the basis of sense experience (e.g., which of two lines is longer; Koriat, 2011). In
attempting to validate one’s answer to a question about a social belief, a general-knowledge question, an episodic memory
question, or a perceptual comparison task (in the absence of access to various external aids) one must make do with a variety
of pieces of information accessed from within (Wright, 2010). Consistent with this assumption, the pattern of results obtained in this study for conﬁdence in social beliefs was very similar to that observed for perceptual judgments. There is
no question that different types of considerations are explored in reaching a decision in different domains such as world
knowledge, social attitudes and perceptual judgments (Koriat, 2012). However, in all of these domains, the judgment is
based on reasoning, that is, on a mental rather than a physical exercise. The similarity of the results across these domains
also supports the assumption that conﬁdence rests on cues that are largely indifferent to the speciﬁc content of the considerations that are examined in reaching a decision.
4.3. Self-consistency and reproducibility
Although the validation of one’s knowledge and beliefs is based on retrieving information from within, SCM assumes that
the underlying psychological process has much in common with that of making inference about the outside world. Specifically, it shares certain similarities with the statistical procedure that is used to test a hypothesis about a distal population
based on a sample of observations drawn randomly from that population. The view of belief construction and justiﬁcation as
dependent on random sampling of clues from within is perhaps alien to most philosophical views of belief justiﬁcation. In all
likelihood, the process is much less random than postulated by SCM (see Koriat, 2012). Nevertheless, the results conﬁrmed
the gross predictions made by SCM. The assumption is that because of the limitations of the cognitive system, only a small
number of representations are considered when constructing a belief, and the retrieval of these representations is subject to
a certain degree of randomness.
The sampling assumption underlying SCM also implies that although beliefs aim at truth (Engel, 1998), and conﬁdence is
construed subjectively as pertaining to the truth of a belief, the subjective conﬁdence in a belief actually monitors its reproducibility. It monitors the likelihood that the same choice will be made in the future. The results support the accuracy of
conﬁdence and response latency in predicting the likelihood of repeating the same choice in subsequent presentations of
the item. In a sense, reproducibility is an operational deﬁnition of truth when it comes to inference about a population based
on a sample of observations.
4.4. The relationship to philosophical theories of the justiﬁcation of beliefs
Let us now examine the view advanced in this article in the light of the philosophical theories mentioned in the introduction regarding the justiﬁcation of beliefs. To the extent that conﬁdence in social beliefs provides some clues into the psychological justiﬁcation of these beliefs, how does the view presented in this article fare with the philosophical views about belief
justiﬁcation?
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The present study suggests that the logic underlying belief justiﬁcation differs markedly from that postulated in philosophical discussions. In particular, subjective conﬁdence in a belief appears to rely much less heavily on logical and inferential entailment than has been assumed by foundationalists. Indeed, previous studies suggest that the perceived truth of a
statement is inﬂuenced by manipulations that do not concern the content of the belief. Thus, truth judgments are enhanced
by manipulations that increase the mere familiarity and ﬂuency of a statement (Bacon, 1979; Dechêne, Stahl, Hansen, &
Wänke, 2010; Hasher et al., 1977; Unkelbach & Stahl, 2009). Statements of the very same content are judged as more probably true when they are written in concrete language than when they are written in abstract language, possibly because of
the greater perceived vividness of concrete statements (Hansen & Wänke, 2010). Conﬁdence is also affected by ﬂuency. Thus,
conﬁdence in the answer is higher when questions are printed in a font that is easy to read than when printed in a font that is
difﬁcult to read (Alter, Oppenheimer, Epley, & Eyre, 2007). Imagining a childhood event enhances conﬁdence that the event
had occurred (Garry, Manning, Loftus, & Sherman, 1996), and conﬁdence in the answers increases with the speed of retrieving or selecting these answers (e.g., Kelley & Lindsay, 1993; Koriat, 2008; Koriat, Ma’ayan, & Nussinson, 2006; Robinson et al.,
1997).
The view presented in this article is consistent with these ﬁndings in emphasizing the idea that conﬁdence judgments rest
heavily on mnemonic cues that stem from the process of belief construction. The construction of a belief generally involves
the retrieval of various considerations that may have a propositional form. However, retrospective conﬁdence in that belief is
assumed to depend not so much on the content of these considerations but on the overall impression that is formed about
self-consistency. Not only is self-consistency a structural, contentless cue that does not involve the type of entailment relations emphasized by internalist philosophers, but also reliance on self-consistency does not involve an explicit inference.
Rather, self-consistency and response speed are assumed to instill directly a feeling of certainty or doubt.
The psychological work in metacognition, however, is most consistent with reliabilisim as an externalist position in philosophy (see Proust, 2008). The assumption that metacognitive judgments rest on a variety of mnemonic cues such as ﬂuency, familiarity, and accessibility, implies reliance on general-purpose heuristics rather than on domain-speciﬁc
propositions (Koriat et al., 2008).
Let us point out some speciﬁc similarities between the self-consistency model and reliabilism. First, the proposal that
conﬁdence in a belief rests on self-consistency implies that a belief might be justiﬁed because the general causal process that
led to its adoption is cognitively reliable, that is, produces true beliefs in a high proportion of cases. Reber and Unkelbach
(2010) also endorsed the same assumption in discussing the role of processing ﬂuency. They asked whether reliance on processing ﬂuency as a cue to truth is epistemically justiﬁed. In their review they noted that on the one hand, manipulations
that enhance the processing ﬂuency of a statement increase the likelihood that it would be judged as true. On the other hand,
a positive correlation exists in the real world between ﬂuency and truth, so that processing ﬂuency has some validity as a cue
for truth. These observations were taken to imply that in terms of Goldman’s (1986) view of reliabilism, processing ﬂuency
can be said to provide above-chance probability of true beliefs. In the same manner, the degree of consistency with which a
statement is supported across different representations is generally diagnostic of the likelihood that the statement is correct.
Thus, self-consistency can be said to provide epistemic justiﬁcation as a reliable cue for truth.
Second, for reliabilism, what matters is reliability itself and not any awareness on the part of the person that the process is
reliable (Goldman, 1979). Consistent with this view is the assumption among metacognitive researchers that mnemonic cues
affect metacognitive judgments automatically and bellow full consciousness (Koriat, 2000). Indeed, in line with the externalist emphasis of reliabilism, reliance on mnemonic cues as a basis for conﬁdence has been observed even for young (2ndgrade) children, who possibly lack the kind of sophistication that is needed for reasoned inferences (Koriat & Ackerman,
2010).
Reliable belief-producing processes, however, are not guaranteed to be truth conducive. This is also true of mnemonicbased judgments (see Michaelian, 2012; Reber & Unkelbach, 2010). When the ecological validity of a mnemonic cue is less
than perfect, reliance on that cue is bound to yield incorrect decisions in some cases. Metacognition research has documented many cases in which reliance on mnemonic cues yields incorrect metacognitive judgments (e.g., Benjamin, Bjork,
& Schwartz, 1998; Brewer & Sampaio, 2012; Busey, Tunnicliff, Loftus, & Loftus, 2000; Chandler, 1994). This is true of self-consistency as well, which may lead to false beliefs in some cases (Koriat, 2011, 2012).
4.5. Coherence and correspondence
Goldman (1986) argued that although coherence is not a required criterion for the justiﬁcation of beliefs, it is a derivative
standard. If a belief is true, it is required that it is consistent with other true beliefs. Thus, reliabilism implies the requirement
of coherence of beliefs (Reber & Unkelbach, 2010). Self-consistency can be seen as a form of coherence. Hence, SCM implies
that coherence is used as a cue for correspondence. Let us examine this idea with regard to statistical hypothesis testing.
The idea that coherence can serve as a cue for correspondence underlies the oft-criticized interpretation of statistical level
of conﬁdence (Schervish, 1996; see Dienes, 2011). A common conception among researchers is that the level of signiﬁcance
with which a null hypothesis is rejected (as indexed, for example by Fisher’s p value) represents an assessment of (a) the
probability that the alternative hypothesis is ‘‘true’’, and (b) the likelihood of replicating the effect that was obtained. Truth,
of course, refers to the extent to which a conclusion that is based on a sample of observations applies to the population as a
whole and hence is replicable. Thus, correspondence and replicability are intimately tied.
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The calculation of statistical level of conﬁdence can be seen to represent a speciﬁc theory of belief justiﬁcation that ties
together coherence and correspondence. Coherence in this case is narrowly deﬁned in terms of internal consistency – the
degree of agreement among the randomly sampled observations in supporting a speciﬁc conclusion. Thus, degree of coherence within a proximal sample is used as a cue for the likelihood that the conclusion that is based on that sample is true of
the distal population.
In philosophical discussions, there has been a heated debate whether coherence can be said to be truth conducive, and
whether coherence in the sense just described can be said to represent a coherentism theory of justiﬁcation (e.g., Olsson,
2001, 2002). In discussing this theory, BonJour (1985) referred to the example mentioned by Lewis (1946) of several relatively unreliable witnesses who report the same story. According to Lewis, the congruence of the reports lends high credibility to these reports even if the credibility of each single report is very low. BonJour went further to argue that agreement
between witnesses can be taken to justify the hypothesis of truth telling even if the reports are more likely to be false than
true, provided that these reports can be assumed to be independent of each other. This argument has been criticized, claiming that coherence in itself does not enhance credibility if the individual reports are unreliable (Huemer, 1997; Olsson, 2002),
and that coherence cannot generate credibility from scratch but can only amplify the justiﬁcation of a belief that is already
independently justiﬁed on some other grounds.
These and other reservations notwithstanding, the epistemology underlying statistical hypothesis testing incorporates
the conception that the credibility of a conclusion about a population increases as a function of the degree to which it is supported across a number of independently sampled observations. Convergence is a holistic property of the collective sample
of observations, and is assumed to enhance the probability that a hypothesis is correct even if each observation alone does
not provide sufﬁcient justiﬁcation of the belief. The convergence conception of coherence has played an important role in
Bayesian approaches to coherence (see Bovens & Hartmann, 2003; Bovens & Olsson, 2000). However, we dwelled here on
the so-called orthodox statistical procedure rather than the Bayesian approach (see Dienes, 2011) because it seems to capture better the process assumed to underlie subjective conﬁdence in a 2AFC decision.
Although there is some similarity between self consistency and the notion of coherence in coherentism theory of justiﬁcation, there are important differences that should be noted. First, self-consistency pertains to a much more local level than
that implied by coherentism theory. Speciﬁcally, it pertains to the coherence between the sampled representations underlying a constructed belief rather than to the coherence of that belief with other beliefs. Second, the notion of coherence assumed by SCM is much looser than that implied by coherentists, because what is activated during the construction of a belief
is generally an assortment of images, memories, beliefs, associations, and thoughts that cannot always be expressed in a
propositional form. Therefore, conﬁdence may rest on nondoxastic sources, unlike what is assumed by coherentism, as an
internalist theory of justiﬁcation (see Davidson, 1986). For example, some of the factors discussed by Gendler (2008) under
the concept of alief may also inﬂuence one’s conﬁdence in a belief even if they do not affect the stated belief itself.
Finally, SCM assumes that what matters is only the coherence within the set of beliefs and thoughts that are activated
during the attempt to construct a belief. In this respect, coherence can be said to be output-bound (Koriat & Goldsmith,
1996): It is relative to the set of clues that are accessible. This view departs from BonJour’s (1985) proposal that the coherence of beliefs at a particular moment is not a sufﬁcient condition for their being justiﬁed; the system of beliefs must be
coherent in the long run.
In sum, because people have no access to the object of their beliefs over and above what they believe about it, they rely on
a fast assessment of overall coherence (see Bolte & Goschke, 2005) as a basis for their judgments about correspondence. In
terms of Polanyi’s (1958) terminology, the ‘‘object’’ of metacognitive judgments is correspondence, but the ‘‘tool’’ is coherence. Reliance on coherence as a cue for correspondence escapes the regress problem of belief justiﬁcation without postulating basic beliefs.
4.6. Consensus and the consensuality principle
In our study, both coherence (self-consistency) and conﬁdence were found to be related to inter-person consensus. Furthermore, consensus was also generally related to accuracy in domains for which the answers have a truth-value (Koriat,
2011, 2012). These observations may seem pertinent to discussions in philosophy in which inter-person agreement was treated as a form of coherence that boosts conﬁdence (BonJour, 1985; Lewis, 1946). They seem also to be pertinent to the issue
whether coherence is truth conducive (Huemer, 1997; Klein & Warﬁeld, 1994; Olsson, 2005). However, the theoretical status
of inter-person consensus in SCM is very different from what is implied by these philosophical discussions, as will now be
clariﬁed.
Let us ﬁrst examine the question of accuracy (or ‘‘truth’’) of one’s choices, which of course, could not be evaluated for the
social and metaphysical beliefs used in this study. SCM was originally developed to explain the accuracy of conﬁdence judgments. In studies of conﬁdence in general knowledge, a positive within-person conﬁdence–accuracy correlation is typically
observed, suggesting that participants are successful in monitoring the correctness of their answers. Koriat (2008), however,
reported results indicating that the conﬁdence–accuracy correlation is a consequence of the fact that in 2AFC general-knowledge tasks, participants’ choices are more likely to be correct than wrong. However, when a relatively large set of consensually wrong items is used, for which most participants choose the wrong answer, the conﬁdence–accuracy correlation is
actually negative: Participants are more conﬁdent when they choose the wrong answer than when they choose correct answer. Thus, conﬁdence judgments are correlated with the consensuality of the answer – the proportion of other people who
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chose that answer – rather than with its correctness. This generalization, which was labeled the consensuality principle, has
been conﬁrmed across several different domains (see Koriat, 2008, 2011, 2012).
What then is the status of inter-person consensus? In many tasks that measure general knowledge, memory or perception, people are more correct than wrong. For such tasks, the consensual answer is the correct answer, and hence participants’ conﬁdence is diagnostic of the correctness of the answer. Furthermore, the wisdom-of-crowds phenomenon
suggests that information that is aggregated across participants is generally closer to the truth than the information provided
by each individual participant (Galton, 1907; Surowiecki, 2005). Thus, inter-participant consensus is generally diagnostic of
correctness, and is also correlated with high conﬁdence.
However, consensus is conceptualized by SCM only as a correlate of self-consistency. As noted earlier, SCM explains the
conﬁdence–consensuality relationship by assuming that cross-person consensus is diagnostic of the internal consistency
within the sample of representations underlying choice and conﬁdence. This view differs from the suggestions in philosophical discussions that inter-participant agreement, as such, should boost conﬁdence in a belief (BonJour, 1985). It also departs
from suggestions by social psychologists that stressed the causal role played by social consensus in supporting conﬁdence.
Indeed, several ﬁndings indicated that people feel more conﬁdent in their views when they learn that others share these
views (e.g., Clarkson, Tormala, DeSensi, & Wheeler, 2009; Luus & Wells, 1994; Orive, 1988). These ﬁndings are in line with
social comparison theory, which assumes that in the absence of objective criteria, people assess the correctness of their
views by comparing them to those of others (Festinger, 1950). Fazio (1979) also proposed that social consensus is taken
to reﬂect validity. In addition, Bassili (2003), who examined the time it took participants to indicate their response to items
that measure social opinions, found that participants who hold a minority opinion tend to express that opinion less quickly
than people who hold the majority opinion. He attributed this effect to social inhibition in expressing opinions that depart
from those of most others.
According to SCM, in contrast, consensual beliefs should be expressed more quickly and should be held with stronger conﬁdence regardless of any social pressure towards conformity. This is not to say that social pressure does not affect response
latency and conﬁdence. Rather, we have shown that a model that assumes random sampling of representations from a commonly shared pool of representations is bound to yield stronger conﬁdence in consensual than in nonconsensual beliefs
(Fig. 1). This difference should occur irrespective of the content of these beliefs. It is important to stress that this difference
is also expected to occur irrespective of the correctness of the belief (when a criterion of accuracy is available), as clearly demonstrated by the results testifying for the consensuality principle (Koriat, 2012).
Turning ﬁnally to the question of accuracy, to what extent can self-consistency be said to be truth conducive? As noted in
connection with statistical hypothesis testing, many researchers behave as if a hypothesis is more credible the higher the
level of signiﬁcance with which the null hypothesis can be rejected. The implication is that given a particular sample size,
conﬁdence in an experimental effect increases as a function of the consistency with which the effect was supported across
observations. Note, however, that a critical element is the assumption of independence among observations, as also stressed
in philosophical discussions (BonJour, 1985; Lewis, 1946; Olsson, 2002). Of course, the assumption of independence is less
tenable when information is sampled from within. The fact that whenever one thinks of the capital of Australia, ‘‘Sydney’’
comes consistently and persistently to mind, does not guarantee that Sydney is the correct answer. Self-consistency is
not inherently diagnostic of accuracy, as demonstrated by the results on the consensuality principle, so that reliance on
self-consistency is liable to breed unwarranted certainty in many cases. Indeed, Koriat (2012) argued that the overconﬁdence
bias that has been observed in studies of conﬁdence in general knowledge (Lichtenstein, Fischhoff, & Phillips, 1982) stems
largely from the fact that participants rely on self-consistency as a cue for validity. Self-consistency is practically always
higher than validity.
In this article, we focused on social beliefs. A question that remains open is whether SCM can also be applied to conﬁdence
in a priori beliefs. For such beliefs, there is little variance between the outcomes of different representations and perhaps this
is the reason for the strong conviction with which these beliefs are held. However, conﬁdence in such beliefs might be based
on a qualitatively different basis. For example, BonJour (1985) claimed that coherence is not necessary for the justiﬁcation of
a priori beliefs.
In conclusion, the present study examined the processes underlying the subjective conﬁdence in one’s social beliefs under
the assumption that conﬁdence can shed some light on the process of belief justiﬁcation. The results were examined in the
light of the dominant philosophical theories of belief justiﬁcation. In recent years, there has been a great deal of mutual inﬂuence between philosophers and empirical cognitive psychologists (Thagard, 2002). Although philosophers discussed justiﬁed
beliefs from a normative perspective, their discussions rely heavily on (what they assume to be) people’s intuitions about
what can be considered as ‘‘justiﬁed beliefs’’ or ‘‘knowledge’’. It is hoped that the work presented will promote the ongoing
constructive inﬂuence between cognitive psychology and philosophy.
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Appendix A. Illustrative items used in the study
1.
2.
3.
4.
5.

Young people are impulsive and unreliable.
One’s behaviors may be contrary to his or her true feelings.
Every problem has a solution.
Belief in a religion helps one understand the meaning of life.
All things in the universe have been determined.
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