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Abstract
The influential metacognitive framework of Nelson and Narens (1990) distinguishes between
object-level and meta-level, with two metacognitive processes, monitoring and control,
governing the interplay between them. Monitoring refers to the process by which the meta-
level tracks the accuracy of object level-performance, whereas control refers to the processes
by which the meta-level regulates object-level processes. In this study, I examine the prediction
derived from Koriat’s (Psychological Review, 119, 80–113 2012a) self-consistency model
(SCM) that when people indicate their confidence in the accuracy of their choice, their
confidence actually monitors the likelihood that others will make the same choice better than
the accuracy of that choice. This was shown to be the case for three levels of processing:
choosing the correct option, predicting the choice made by others, and predicting the predic-
tions made by others about the majority choice. The conditions under which object-level
correspondence and same-level correspondence are aligned or diverge are discussed.

Keywords Confidence judgments .Monitoring . Predicting others . Self-consistencymodel .

Meta-object correspondence . Same-level correspondence

In their influential conceptual framework of the relationship between metacognition and
cognition, Nelson and Narens (Nelson and Narens 1990) distinguished between two interre-
lated levels that they called object-level and meta-level (see Fig. 1). The object-level includes
basic information processing operations that are involved in encoding, learning, and remem-
bering. The meta-level, in turn, contains a model that the person has of the task and of the
cognitive operations involved in performing it. The interplay between the object-level and the
meta-level was assumed to involve two higher-order, metacognitive processes: monitoring and
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control. Monitoring refers to the process by which the metal-level is informed about what is
occurring at the object-level, whereas control refers to the mechanisms by which the meta-
level regulates the operation of object-level processes towards the achievement of different
goals. This conceptual framework has proved very useful in driving research on the monitoring
and self-regulation processes that occur during learning, remembering and deciding (Ariel
et al. 2009; Benjamin 2008; Koriat and Goldsmith 1996; see Dunlosky and Metcalfe 2009).

In this study, I focus on resolution or relative accuracy (see Dunlosky and Metcalfe 2009;
Koriat 2016; Lichtenstein et al. 1982). Resolution refers to the extent to which metacognitive
judgments predict inter-item differences in performance. In particular, research has suggested
that people are generally skilled at monitoring the accuracy of their knowledge across items,
and that their reliance on the output of their monitoring in regulating their behavior is generally
beneficial. For example, judgments of learning (JOL) elicited in the course of studying new
material are relatively accurate in predicting recall performance (see Rhodes 2016). In turn,
results suggest that learners rely on JOLs in choosing which items to restudy and in allocating
study time differentially to different items in a list (Dunlosky and Hertzog 1998; Metcalfe
2009; Metcalfe and Finn 2008; Son and Metcalfe 2000; Thiede and Dunlosky 1999).
Manipulations that enhance monitoring accuracy were found to improve the effectiveness of
study time allocation and in turn, to improve overall recall performance (Thiede et al. 2003).
Similarly, confidence in an answer is generally diagnostic of the accuracy of that answer (see
Koriat 2012a). Participants were found to rely heavily on their confidence in the answer in
deciding whether to volunteer it, thereby increasing the overall accuracy of the information
that they do report (Benjamin 2008; Goldsmith and Koriat 2008).

In the present study, I focus on subjective confidence in the response to two-alternative forced-
choice (2AFC) items. In a typical experiment, participants are presented with a 2AFC question,
for example, “what is the capital of Australia, (a) Sydney, (b) Canberra?” They are asked to
choose the correct answer (“first-order” judgment), and then to indicate their confidence in the
correctness of that answer (“second-order” judgment). In the Nelson and Narens (1990) frame-
work, monitoring represents the process by which the meta-level is informed about the object-
level. Hence, monitoring is captured by the relationship between the second-order judgments and
the accuracy of first-order judgments. In the present study, however, I review evidence indicating
that confidence judgments actually predict better the first-order responses made by themajority of
other participants who perform the same task. Specifically, they predict the likelihood that other
participants will make the same response. This is so despite the fact that confidence judgments are
targeted explicitly at the accuracy of the respective object-level response.

I shall refer to these two types of relationship as Meta-Object (M-O) correspondence and
Same-Level (S-L) correspondence, respectively. Figure 2 depicts the difference between them.

Control Monitoring

META-LEVEL

Flow of

Informa�on

OBJECT-LEVEL

Fig. 1 Nelson and Narens’ conceptual model of the distinction between meta-level and object-level, and the flow
of information between them (Nelson and Narens 1990)
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M-O correspondence captures what Nelson and Narens (1990) refer to as monitoring: The
correspondence between my second-order judgment (confidence) and the accuracy of my first-
order judgment (choice). In other words, it refers to the extent to which confidence tracks the
agreement between my first-order judgment and some criterion of correctness. S-L correspon-
dence, in contrast, refers to the extent to which my second-order judgment (confidence) tracks
the agreement between my first-order judgment and the first-order judgment made by the
majority of others. Thus, the criterion here is the first-order judgment made by others who are
presented with the same task.

Note that although Nelson and Narens (1990) distinguished only between an object-level
and a meta-level, Nelson and Narens (1994) expanded their scheme to include a multi-level
organization. According to them, what is critical is the dominance relation whereby higher-
order processes dominate lower-order processes so that monitoring always involves obtaining
information about the processes that occur at a lower level.

Three levels of processing

In this article, I review results pertaining to three levels of processing, examining the
possibility that regardless of the level of processing involved, confidence judgments predict
S-L correspondence better than M-O correspondence.

Let us consider the following situation: There are three groups of participants, each
performing a task that represents one of three levels of processing. Participants in Level A
are presented with 2AFC items for which the answer can be scored as correct or wrong. They
are instructed to choose the correct answer to each item and to indicate their confidence in the
correctness of their choice.

In Level B, participants are required to predict the responses of Level-A participants: They
are asked to predict for each item which of the two response options is the more likely to be
endorsed by Level-A participants, and to indicate their confidence in the correctness of their
prediction.

Participants in Level C, in turn, are required to predict the predictions of Level-B partic-
ipants. For each item, they predict which of the two predictions would be made by the majority
of Level-B participants. They also indicate their confidence in the accuracy of their predictions
of the majority prediction made by Level-B participants.

Fig. 2 Monitoring Object-Level (M-O) and Same-Level (S-L) Correspondence
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I examine the proposition that confidence judgments exhibit the same pattern of relation-
ships for the three levels of processing: In each level, people’s confidence judgments predict
the likelihood that other people will make the same judgment/prediction better than they
predict the correctness of that judgment/prediction (see Fig. 3). Level B processing is
important in many domains in which people need to predict the views, and attitudes of others
(Barr and Keysar 2005). The prediction of others’ predictions (Level C processing), in turn,
has received particular interest in economics, in connection with Keynes’ (1936) beauty
contest analogy of equity markets. Investment decisions are said to depend not only on one’s
own predictions of market developments but also on what one thinks other people predict,
because their predictions may influence their own investment policy. Predictions in general
have been found to exhibit many biases and errors (see Dunning 2007), and it is of interest to
show that they also yield stronger S-L correspondence than M-O correspondence.

What is the rationale for our proposal? Koriat’s (2012a) Self-Consistency Model (SCM)
assumes that confidence judgments are based on the reliability of a choice as a proxy for its
validity: When people are required to choose between two response options, for example, between
two answers to a general-knowledge question, they retrieve a small sample of cues sequentially
from a population of cues associated with the item, draw the implications of each cue, and choose
the answer that is supported by the largest number of cues (see Baranski and Petrusic 1998).
Confidence in the answer is based on the consistency with which that answer is supported across
the retrieved cues (see Alba and Marmorstein 1987; Armelius 1979; Brewer and Sampaio 2012;
Slovic 1966). In addition, because the sampling of cues is terminated when several cues in a row
support the same answer, responses become faster as self-consistency increases.

M-O

M-O

M-O

S-L

Level C

Level B

Level A

S-L

S-L

Fig. 3 Monitoring Object-Level (M-O) and Same-Level (S-L) Correspondence for Three Processing Levels

466 A. Koriat

Author's personal copy



Koriat (2012a) proposed that the population of potential cues associated with each item is
largely shared by participants with the same background (see Koriat and Adiv 2016, for
supporting evidence). Therefore, the confidence with which an answer is chosen, and the
speed with which that answer is chosen, should increase with the consensuality of that answer
– the likelihood that that answer will be chosen across participants.

A simulation experiment incorporating these assumptions yielded evidence for what Koriat
et al. (2016) termed a Prototypical Majority Effect (PME): Responses that are endorsed by the
majority of participants are associated with higher confidence and shorter response latency
than minority responses, with the majority-minority differences in confidence and response
speed increasing with the size of the majority. Indeed, a number of studies reviewed by Koriat
et al. 2016 (see also Koriat and Adiv 2016) yielded a PME pattern for several different tasks.

The hypothesis tested in this article is particularly interesting in view of two observations. First,
people tend to change their response and confidence when presented repeatedly with the same
item. However, the response that they endorse with greater confidence is the more likely to be
chosen by others. Second, recent evidence suggests that participants’ confidence in their response
predicts the majority response even when participants have no idea what other people choose, and
even when they are wrong in predicting the majority response (Koriat et al. 2018). However, these
results are consistent with SCM, assuming that S-L correspondence derives from people’s
tendency to sample their cues largely from a consensually shared population of cues.

In this article, I compare directly M-O correspondence with S-L correspondence for the
three levels of processing mentioned earlier, examining the idea that confidence judgments
tend to track same-level performance better than object-level performance: They monitor better
the likelihood that other participants will make the same response than the likelihood that that
response is correct. First, I review evidence indicating that such is the case for level A
processing. Second, I present results that generalize this idea to level B and level C processing.
Finally, I discuss the conditions under which this pattern of results is expected to emerge.

For Level-A participants, M-O correspondence is typically indexed by the Goodman-
Kruskal gamma correlation (see Nelson 1984), which is a rank-order correlation between
confidence and accuracy –whether the response is correct (scored as 1) or wrong (scored as 0).
In a similar manner, S-L correspondence can be indexed by the gamma correlation between
confidence in a response and the consensuality of that response – whether that response is the
majority response (scored as 1) or the minority response (scored as 0).

In addition to confidence judgments, I also examine the results for response latency. Previous
research has indicated that response speed is also diagnostic of object-level accuracy so that correct
responses are made faster than incorrect responses (Ackerman and Koriat 2011; Robinson et al.
1997; Weidemann and Kahana 2016). However, I examine the possibility that response speed is
also more diagnostic of same-level performance than of object-level performance.

In recent years, alternative measures to the gamma correlation have been proposed, derived
from signal detection theory (SDT, Benjamin and Diaz 2008; Fleming and Lau 2014; Higham
et al. 2009). These Type-2 SDT measures evaluate the accuracy of second-order judgments in
parallel to the standard, Type-1 SDT measures that evaluate the accuracy of first-order
judgments. In what follows, in addition to the gamma correlation, I will also use the Meta
d’ index proposed by Maniscalco and Lau (2014) in comparing M-O and S-L correspondence.

The results to be presented below are based on a reanalysis of previously reported data,
taking advantage of data that permit a direct comparison between M-O and S-L correspon-
dence, or on new experiments designed to examine that comparison. The main purpose of this
article is to bring to the fore the idea that although confidence judgments are targeted explicitly
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at the accuracy of object-level performance, they actually track better same-level performance
(Fig. 2).

Monitoring the accuracy of one’s own responses

Let us consider the typical, level-A situation. As noted earlier, many studies have indicated that
people are skilled at monitoring the accuracy of their answers and judgments for 2AFC tasks in
a variety of domains. For these tasks, the confidence/accuracy (C/A) correlation, tapping M-O
correspondence, is positive and sometimes quite high. Similarly, response speed is also
generally diagnostic of accuracy.

Results reviewed by Koriat (2018), however, suggest that the C/A correlation is
positive for consensually-correct (CC) items, for which most participants tend to
choose the correct answer. However, when consensually-wrong (CW) items are used,
for which most people tend to choose the wrong answer, the C/A correlation is
actually negative: People are more confident when they are wrong than when they
are right. This pattern was observed for a word-matching task (Koriat 1976), general-
knowledge questions (Koriat 2008b), perceptual judgments (Koriat 2011), judgments
of geographical relations (Koriat 2017), memory recognition judgments (DeSoto and
Roediger III 2014; Kurdi et al. 2018), face recognition (Sampaio et al. 2017) and
syllogistic reasoning (Bajšanski et al. 2019). Brewer and his associates also reported a
negative C/A relationship for different types of so called “deceptive” items - those
that tend to yield erroneous responses across participants (Brewer and Sampaio 2006;
Brewer and Sampaio 2012; Brewer et al. 2005; Sampaio and Brewer 2009).

These results were taken by Koriat (2018) to imply that the positive C/A correlation that has
been reported in many studies is an artifact of the fact that in these studies the accuracy of first-
order judgments was much better than chance. This would be expected in view of people’s
adaptation to reality through evolution and learning. Thus, in terms of Koriat’s (2012a)
classification, the items used in most studies are mostly CC-type items. For example, for
2AFC general-knowledge questions drawn representatively from their reference classes, the
percentage of correct answers is around 75% (see Koriat 2018). Similarly, a word that is
retrieved from a studied list is much more likely to be correct than wrong. This is true even for
studies that used DRM lists (Roediger III and McDermott 1995). In these studies, it was found
that an item recalled had about a .90 probability of being correct (Koriat et al. 2011). Thus,
even if no deliberate attempts are made to sample items representatively from their domain
(see Gigerenzer et al. 1991; Juslin 1994), for many of the items used in most studies, people’s
responses are more likely to be correct than wrong, and for these items the C/A correlation
would be expected to be positive.

The results indicating a positive C/A correlation for CC items but a negative correlation for
CW items were described by Koriat (2008b; 2012a) in terms of the consensuality principle:
Confidence judgments are correlated with the consensuality of the response irrespective of its
accuracy. In terms of the proposal advanced in the present article (see Fig. 2), confidence
judgments would seem to predict same-level performance, sometimes better than object-level
performance. Here, however, I wish to compare directly M-O correspondence and S-L
correspondence and to examine the conditions under which the two types of correspondence
are aligned or diverge.
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Experimental results

Level-a processing

I begin by examining the results for level-A processing, comparing the relative strength of the
M-O and S-L relationships. To do so, I had to focus on studies that included a sufficiently large
number of CW items. In Study 1, I examined what happens when 2AFC items are selected
systematically to cover the full range of Object-Level Accuracy (OLA, the percentage of
correct answers). To do so, I took advantage of the results of Koriat (2018) in which 120
participants performed five tasks requiring binary decisions, and indicated their confidence in
each decision. One of these tasks involved Level B processing (which will be examined later).
Here, however, I focus on the remaining four tasks, which involved Level-A processing. These
tasks included general-information questions (24 CC items and 24 CW items), judgments of
line lengths (7 CC and 7 CW items), judgments of the area of geometric shapes (15 CC and 15
CW items), and geography questions (8 CC and 8 CW items). These tasks were designated as
1, 2, 3, and 5, respectively in Koriat (2018, Table 2). Altogether there were 54 CC items, and
54 CW items that were matched in terms of item consensus – the percentage of participants
choosing the consensual answer for each item. Thus, the percentage of correct answers
averaged 68.41% for the CC items and 30.83% for the CW items.

As summarized in Table 1 (Study 1), the within-person C/A gamma correlation across the
108 items averaged only .05 [although it was still significant, t(119) = 3.36, p < .005]. In
contrast, when each person’s choice was scored in terms of its agreement with the majority
choice, the gamma correlation averaged .25. This correlation was significant, t(119) = 17.69, p
< .0001, and was also significantly higher than the C/A correlation (see Table 1). In fact, of the
120 participants, 102 yielded a pattern in which the S-L gamma correlation was higher than the
M-O correlation, p < .0001 by a binomial test.

Table 1 also presents the respective results for response latency. The negative gamma
correlation for S-L correspondence, was significant, t(119) = 10.73, p < .0001, and was signif-
icantly higher than the respective correlation for M-O correspondence. As can be seen in
Table 1, the Meta d’ index yielded the same pattern of results for both confidence and latency.

Note that in Study 1, OLA averaged 49.62 for the 108 items. Thus, across a set of items for
which the majority response is not biased in favor of either the correct or the wrong answer,
confidence judgments and response latency exhibited higher S-L correspondence than M-O
correspondence.

Level-B processing

I turn next to Level B tasks. In these tasks, participants are asked to predict for each 2AFC item
which of the two options is the one likely to be chosen by the majority of other participants.

I propose that even for level B processing, S-L correspondence can be higher than M-O
correspondence. The rationale for this proposal is that in making a prediction about other
people’s choices, participants also sample cues that speak for one of the two predictions, and
their confidence is based on the reliability with which the cues favor one of the two options.
The cues sampled need not be the same as those involved in level-A processing. Tullis (2018),
for example, obtained results suggesting that when participants make predictions about others’
knowledge, they tend to rely on cues about their own knowledge, but the extent of that reliance
differs for different judgment conditions. Assuming that the cues underlying predictions are
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also sampled from a consensually-shared population of cues, confidence in predictions may
also be expected to yield higher S-L correspondence than M-O correspondence.

Results reported by Koriat (2018) are consistent with this hypothesis. It was proposed that
the positive C/A correlation that has been observed for the prediction of others’ responses is
also due to the fact that people’s predictions are largely correct. Indeed, the analysis of 6
studies involving the prediction of others’ responses (Studies 6–11 in Project 1, Koriat 2018)
indicated that for CC items, for which people’s predictions were correct, confidence was
higher for the correct predictions than for the wrong predictions, whereas for a minority of
items (CW), for which people’s predictions tended to be wrong, confidence was actually
higher for the wrong predictions than for the correct predictions.

In Study 2, I compared directly M-O and S-L correspondence for Level-B processing, using
the data of Koriat (2013). In that study, participants were presented with 60 2AFC items that
measure personal preferences, for example, “Which sport activity would you prefer? (a)
Jogging, (b) swimming”. For Blocks 1–5 (Self), participants chose for each question the
option that reflects best their own preference, and indicated their confidence. In Block 6
(Other), they were asked to predict which of the two options would be preferred by the
majority of other participants and to indicate their confidence in their prediction.

I first determined the majority preference for each item across Blocks 1–5 and used it as a
criterion for assessing the accuracy of participants’ predictions in Block 6, scoring each
prediction as correct (1) or wrong (0). Gamma correlation was then calculated between
confidence in Block 6 and prediction accuracy. This correlation averaged .29 across partici-
pants, and was significant, t(40) = 10.26, p < .0001. The respective correlation for response
latency was −.17, t(40) = 5.50, p < .0001.

Table 1 Gamma and Meta d‛ for Meta-Object (M-O) and Same-Level (S-L) correspondence, and the t-test
difference between them for confidence and response latency for Studies 1 to 5

Study Variable Measure M-O S-L t-test

1 Confidence Gamma .05 .25 t(119) = 10.10, p < .0001
Meta d’ .17 .69 t(119) = 7.87, p < .0001

Response Latency Gamma +.01 −.14 t(119) = 8.79, p < .0001
Meta d’ +.09 −.44 t(119) = 9.00, p < .0001

2 Confidence Gamma .29 .44 t(40) = 5.29, p < .0001
Meta d’ .98 1.49 t(40) = 3.53, p < .01

Response Latency Gamma −.17 −.25 t(40) = 3.00, p < .005
Meta d’ −.50 −.82 t(40) = 2.83, p < .01

3 Confidence Gamma .03 .27 t(117) = 5.14 p < .0001
Meta d’ 0.12 1.09 t(119) = 5.13 p < .0001

Response Latency Gamma +.002 −.18 t(119) = 4.48, p < .0001
Meta d’ +.24 −.43 t(119) = 5.02, p < .0001

4 Confidence Gamma .003 .21 t(40) = 5.53, p < .0001
Meta d’ .01 .59 t(40) = 6.64, p < .0001

Response Latency Gamma +.01 −.12 t(40) = 3.36, p < .005
Meta d’ −.05 .09 t(40) = 1.54, p = .14

5 Confidence Gamma .17 .25 t(30) = 2.83, p < .01
Meta d’ −.11 .73 t(30) = 8.17, p < .0001

Response Latency Gamma −.09 −.13 t(30) = 1.49, p = .16
Meta d’ .02 -.40 t(30) = 3.86, p < .001

M-O correspondence refers to the extent to which confidence and response speed track the accuracy of the first-
order response. S-L correspondence refers to the extent to which confidence and response speed track the
likelihood that other participants will make the same first-order response
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To assess S-L correspondence, I first determined the prediction made by the majority of
participants for each item in Block 6, and then scored each participant’s prediction for its
agreement with the consensual prediction (1 = agreed with it, 0 = disagreed). Gamma was then
calculated between confidence in Block 6 and the agreement of the prediction with the
consensual prediction. This correlation averaged .44 across participants. The respective corre-
lation for response latency was −.25. As can be seen in Table 1, S-L correspondence was
significantly higher than M-O correspondence for both confidence and response speed.

I used the same procedure in calculating Meta d’. The results yielded the same general
pattern (see Table 1).

Thus, even for Level B processing, confidence and response latency were more strongly
correlated with same-level performance than with object-level performance. This was true
despite the fact that the percentage of correct predictions averaged 72.96% across items in
Study 2, so that participants’ predictions were overall more likely to be correct than wrong.

To obtain a comparison between M-O and S-L correspondence for a sample of items that is
not biased in favor of the correct predictions, I took advantage of the results for a task included
in Koriat (2018; Task 4 in Project 2), which was excluded from the analysis reported earlier.
That task also involved predictions of personal preferences, but included 8 CC and 8 CW items
roughly matched in terms of item consensus (averaged 51.04% across all items).

The analyses were based on 118 participants (the results of two participants who gave the
same confidence judgments to all 8 items were eliminated). It can be seen (Table 1, Study 3)
that the M-O gamma correlations for both confidence and response latency were very close to
zero, and the S-L correlations were significantly higher than the respective M-O correlations.
Meta d’ for M-O correspondence was not significant for either confidence or response latency,
t(119) = 1.06, p = .30, and t(119) = 1.86, p = 08, respectively. However, S-L correspondence
was significant for both confidence, t(119) = 6.69, p < .0001, and response latency, t(119) =
10.52, p < .0001. For both confidence and response latency, S-L correspondence was also
significantly higher than M-O correspondence (see Table 1).

I conducted two additional experiments in which I used a word-association task that allowed
examination of Level B processing (Study 4) as well as Level C processing (Study 5) for the same
stimuli. In Study 4, participants were given instructions describing the word association task in
which people, who are presentedwith a stimulus word, are asked to respondwith the first word that
comes to mind. They were told that that they would be presented with several stimulus words, and
their task is to predict for each stimulus word which of two response words participants are more
likely to give as the first response to that stimulus word. The materials (in Hebrew) included 60
stimulus words and two potential word associates for each stimulus word, which differed in their
associative strength according to Hebrewword association norms (Rubinsten et al. 2005). The two
potential associates were selected on the basis of previous findings (e.g., Koriat and Bjork 2005;
Koriat and Bjork 2006; Koriat et al. 2006) with the intention to yield a sufficient number of items
for which participants’ predictions of the stronger association would be likely to be wrong when
compared to the Hebrew norms.

The accuracy of participants’ predictions of the dominant association averaged 45.16%. With
regard to M-O correspondence, the average gamma correlation for both confidence and latency
were around .0. In contrast, the respective correlations assessing S-L correspondence were
significant, for both confidence, t(40) = 8.21, p < .0001, and response latency, t(40) = 4.39,
p < .0001, and both were significantly higher than the respective M-O correlations. The Meta d
indexwas also around .0 for both confidence and response latency, but only for confidence was the
S-L correspondence significantly higher than the M-O correspondence (see Table 1).
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Level-C processing

I turn next to level C processing, which involves predicting the predictions made by others. In
study 5, I examined the prediction of others’ predictions using the same materials as those used
in Study 4. However, participants’ task was to predict the predictions made by Study-4
participants. Participants were given a brief description of the procedure used in Study 4.
They were told that their task was to guess for each item which of the two response words had
been judged by the majority of Study-4 participants as the one most likely to be given as the
first response to the stimulus word. (For details of the Method see Supplemental Materials).

The M-O gamma correlation was significant for both confidence judgments, t(30) = 5.14,
p < .0001, and response latency, t(30) = 3.05, p < .005. The respective S-L correlation was
significantly higher, but only for confidence; not for response latency. The Meta d index was
not significant for M-O correspondence, either for confidence, t(30) = 1.90, p = .08, or for
response latency, t(30) = 0.36, p = .73, and it was significantly higher for S-L correspondence
than for M-O correspondence for both confidence and response latency.

In sum, the results on the whole yielded a consistent pattern in which S-L correspondence
tended to be higher than M-O correspondence. This pattern was largely found for the three
levels of processing investigated. This was so for both confidence judgments and response
speed using either gamma or Meta d’ as measures of correspondence.

Discussion

Confidence judgments have been used extensively in many different contexts. Typically,
participants are asked to make a binary decision, and to indicate their degree of confidence
in that decision. When the decision has a truth value, confidence is targeted specifically at the
accuracy of that decision so that monitoring accuracy is appropriately evaluated in terms of the
correspondence between confidence and the accuracy of the object-level (first-order) decision.
In the present study I focused on one aspect of this correspondence – resolution or relative
accuracy (Dunlosky and Metcalfe 2009; Koriat 2016; Lichtenstein et al. 1982). Resolution,
which refers to the extent to which confidence discriminates between correct and wrong
decisions, has been claimed to be critical for effective self-regulation because people generally
rely on their confidence in a belief in deciding whether to act on that belief (Ackerman and
Goldsmith 2011; Ariel et al. 2009; Gill et al. 1998; Goldsmith and Koriat 2008; Thiede and
Dunlosky 1999; Tullis and Benjamin 2011). People also take into account experts’ confidence
in their advice in deciding whether to utilize that advice (Van Swol and Sniezek 2005), and
more generally, the persuasiveness of a communication increases with the confidence with
which it is expressed (Koriat 2012b; Koriat 2015; Pulford et al. 2018).

The conceptual scheme proposed by Nelson and Narens (1990) provided a useful frame-
work for research on the monitoring and control processes that take place in the self-
management of cognitive processes and behavior. This framework has been very influential
(see Dunlosky and Metcalfe 2009) and several observations are consistent with the overall
dynamics postulated in this framework. First, many studies have confirmed people’s ability to
monitor the accuracy of their beliefs and judgments: People generally endorse correct answers
with higher confidence than wrong answers (see Koriat 2018). Second, consistent with the
“monitoring-affects-control” hypothesis (Nelson and Leonesio 1988), people tend to rely,
sometimes heavily, on their metacognitive judgments in the strategic regulation of their
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cognitive processes and behavior (Benjamin 2008; Goldsmith and Koriat 2008; Son and
Metcalfe 2000). Finally, several studies indicate that participants’ performance generally
benefits from using the output of monitoring as a basis for regulation (Koriat and Goldsmith
1996; Metcalfe and Kornell 2003; Thiede et al. 2003).

Of course, many studies have demonstrated dissociations between metacognitive judgments
and object-level performance (Benjamin and Bjork 1996; Benjamin et al. 1998; Bjork et al. 2013;
Brewer and Sampaio 2012; Chandler 1994; Kelley and Lindsay 1993; Koriat 1995; Rhodes and
Castel 2008; Roediger and DeSoto 2015). These demonstrations were obtained usually as part of
the attempt to uncover the bases of metacognitive judgments. The work of Koriat (Koriat 2012a;
Koriat 2018) on confidence judgments supplements these demonstrations in two important
respects. First, that work shows that changes in the distribution of the items in terms of OLA
produce C/A correlations that can vary all the way from a high positive correlation to a high
negative correlation. Second, as the present study tried to show, confidence judgments actually
predict better a different property than the property that these judgments are purported to monitor.
Indeed, the results were quite consistent in showing that confidence judgments predict better S-L
correspondence than M-O correspondence across the three processing levels investigated in this
study. A similar pattern of results was obtained for response speed.

These results are consistent with the assumption of SCM that subjective confidence in a
choice is based on the reliability with which that choice is supported across the cues consulted
in making the choice. Assuming that these cues are sampled from a population of cues that is
largely shared across participants, confidence in a choice should correlate with inter-subject
consensus in making that choice.

What are the implications of these results for the Nelson and Narens’ (1990) conceptual scheme?
Koriat (2018) argued that because of people’s adaptation to the world through evolution and learning,
the responses to 2AFC items are more likely to be correct than wrong for many domains. Therefore,
when items are sampled representatively from their reference classes, as recommended by proponents
of the ecological approach (see Brunswik 1955; Dhami et al. 2004; Gigerenzer et al. 1991; Hoffrage
and Hertwig 2006), M-O correspondence should be relatively high. However, it will be largely
comparable to S-L correspondence. Only when the accuracy of first-order responses is not better than
chance shouldM-O correspondence be lowwhereas S-L correspondence should remain high. This is
the general picture that emerges from the results although, somewhat surprisingly, in some cases (see
Study 1 and Study 2), S-L correspondence was still higher than M-O correspondence even across
items for which OLAwas not below chance.

Thus, although the results obtained so far place some constraints on the applicability of the
Nelson-Narens conceptual framework, this framework is still very useful for most real-life
situations. In fact, Koriat (2018) proposed that both the self-consistency heuristic assumed to
underlie subjective confidence (Koriat 2012a), and the accessibility heuristic assumed to
underlie the feeling-of-knowing (Koriat 1993; Koriat 1995), have been specifically tailored
to the probabilistic structure of the environment, for which first-order judgments tend to be
correct by and large. Other heuristics capitalize on regularities that exist in the “internal
ecology” (e.g., that easily-learned items are better remembered, see Koriat 2008a), and these
heuristics have been found to develop during childhood (Koriat et al. 2009a; Koriat et al.
2009b), suggesting that metacognitive heuristics are learned (Unkelbach 2006).

The foregoing discussion implies that the Nelson-Narens conceptual framework should be
largely useful across many real-life conditions. It is only under certain special conditions (e.g.,
Brewer and Sampaio 2012; DeSoto and Roediger III 2014; Koriat 1995; Sampaio et al. 2017)
that the results should deviate from what would be expected by this framework.
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What happens in these conditions? First, metacognitive judgments may be deceitful to the
extent of being counterdiagnostic of accuracy. This is what happens for the relatively infrequent
CW items. However, even for these items, confidence judgments may still track the consensuality
of the response yielding the peculiar pattern documented in this study: Rather than monitoring the
property that they are purported to track, they predict the responses of others who face the same
task. However, consistent with the monitoring-affects-control hypothesis (Nelson and Leonesio
1988), participants still rely on these judgments in regulating their cognitive processes and behavior
(Fischhoff et al. 1977; Koriat and Goldsmith 1996; Pansky and Goldsmith 2014). In that case,
monitoring-based regulation may actually be detrimental. For example, when participants were
asked to wager money on their answer, they placed larger wagers on the correct answers for CC
items, thusmaximizing their earnings (Koriat 2011). For CWitems, in contrast, they lost money by
betting heavily on the wrong choices. Also, decisions made jointly by a group tend to be more
accurate than the decisions made by the individual members. This is partly due to the fact that for
each issue, the more confident members tend to have greater impact on the group decision.
However, group discussion was found to improve decision accuracy only for CC items, whereas
for CW items it proved detrimental to accuracy (Koriat 2015).

The foregoing discussion implies an interesting consortium involving three major dimensions:
consensus, confidence and accuracy. In the natural ecology, a positive correlation exists between
the three components such that both consensus and confidence are strongly correlated, and both
track the accuracy of the response. In SCM, these correlations are explained in terms of the
distributed wisdom of crowds (Koriat and Sorka 2017): The shared population of cues that people
draw on in making their first-order judgments generally converges on the correct judgment. Hence
accuracy and consensus go hand in hand. When we step aside from the common conditions
characteristic of the natural ecology, this consortium breaks down. What characterizes a “mislead-
ing” or “deceptive” item (see Gigerenzer et al. 1991; Koriat 2017) is that the distributed wisdom of
crowds from which people sample their cues converges on the wrong answer. In that case, the
positive links between confidence and accuracy and between consensus and accuracy break down.
However, confidence still tracks the consensuality of the judgment.
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