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Improved realism of confidence for an episodic memory event

Sandra Buratti∗ Carl Martin Allwood†

Abstract

We asked whether people can make their confidence judgments more realistic (accurate) by adjusting them, with the
aim of improving the relationship between the level of confidence and the correctness of the answer. This adjustment
can be considered to include a so-called second-order metacognitive judgment. The participants first gave confidence
judgments about their answers to questions about a video clip they had just watched. Next, they attempted to increase
their accuracy by identifying confidence judgments in need of adjustment and then modifying them. The participants
managed to increase their metacognitive realism, thus decreasing their absolute bias and improving their calibration,
although the effects were small. We also examined the relationship between confidence judgments that were adjusted
and the retrieval fluency and the phenomenological memory quality participants experienced when first answering the
questions; this quality was one of either Remember (associated with concrete, vivid details) or Know (associated with a
feeling of familiarity). Confidence judgments associated with low retrieval fluency and the memory quality of knowing
were modified more often. In brief, our results provide evidence that people can improve the realism of their confidence
judgments, mainly by decreasing their confidence for incorrect answers. Thus, this study supports the conclusion that
people can perform successful second-order metacognitive judgments.

Keywords: calibration, second-order judgments, confidence judgments, metacognition, recall memory, remember/know,
retrieval fluency.

1 Introduction
Realistic confidence judgments about retrieved memories
are important in a number of contexts (e.g., medical and
legal contexts). For example, an eyewitness to a crime
must judge his or her level of confidence about correctly
having identified the criminal. Although many witnesses
may feel confident about their identification, the relation
between identification confidence and the correctness of
the identification is weak (Brewer & Wells, 2011; Sporer,
Penrod, Read, & Cutler, 1995). In spite of this weakness,
research has also shown that jurors often judge eyewit-
ness credibility based on the level of confidence the eye-
witness expresses (Cutler, Penrod, & Stuve, 1988; Lind-
say, Wells, & Rumpel,1981; Wells, Ferguson, & Lindsay,
1981). Thus, the level of confidence about a memory re-
port should be as accurate as possible relative to the cor-
rectness of the report (Leippe & Eisenstadt, 2007).

In general, the realism of confidence judgments per-
tains to how well a person’s confidence for a memory
report matches the correctness of the report (confidence
realism is also called confidence accuracy; e.g., Yates,
1994). The concept of confidence realism includes two
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aspects: calibration, the relationship between the level
of the confidence judgments and the probability of the
answer being correct; and discrimination, the extent to
which the respondent can discriminate between correct
and incorrect answers by means of their confidence judg-
ments. In this study, we attended only to participants’
ability to improve calibration.

Numerous studies have reported that people often show
overconfidence (e.g., they are more confident than their
memory report is correct). This is the case both for gen-
eral knowledge questions (e.g., Lichtenstein, Fischhoff,
& Phillips, 1982; McClelland & Bolger, 1994) and event
memory questions (e.g., Allwood, 2010; Allwood, Ask,
& Granhag, 2005; Allwood, Innes-Ker, Holmgren, &
Fredin, 2008; Leippe & Eisenstadt, 2007), although the
basis of this so-called overconfidence effect has been
widely debated (see e.g., Brenner, Koehler, Liberman,
& Tversky, 1996; Erev, Wallsten, & Budescu, 1994;
Gigerenzer, Hoffrage, & Kleinbölting, 1991; Griffin &
Brenner, 2004; Koriat, 2012). Given that people show
a lack of realism in their confidence judgments in many
contexts, finding ways to help people improve the realism
of their confidence judgments is important.

Our first aim was to investigate whether individuals
can increase the realism of their confidence judgments of
memory reports by adjusting confidence judgments they
believe are the most unrealistic. The task of improving
the realism of a confidence judgment, designated here as
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the Adjustment task, involves first identifying which con-
fidence judgments to adjust and then modifying them.

When trying to improve the realism of confidence
judgments, people presumably rely on various types of
cues. Our second aim was to investigate the potential use-
fulness of two such cues in identifying confidence judg-
ments that are in need of adjustment and modifying them:
retrieval fluency (the subjective feeling of ease of recall)
and the phenomenological quality of the retrieved mem-
ories, either Remember (associated with concrete, vivid
detail) or Know (associated with a feeling of familiarity).
Other cues, such as consistency of the activated evidence
for an answer and the amount of information retrieved,
are also available to participants (Koriat, 2012), but we
did not investigate them here.

1.1 Regulating the realism of confidence

Many authors have tried different methods for increas-
ing the realism of confidence, and some studies have
shown that extensive feedback improves the realism of
confidence (for reviews see Fischhoff, 1982, and Griffin
& Brenner, 2004; for a broad introduction to debiasing,
see Larrick, 2004). As far as we know, however, only
one study has investigated techniques for increasing con-
fidence realism of episodic memory information (Buratti
& Allwood, 2012). Buratti and Allwood investigated the
generalizability of an important principle of Koriat and
Goldsmith’s (1996) memory model for the regulation of
the realism of confidence judgments. The principle is that
people can regulate the correctness of their memory per-
formance if they can choose which items to report. In the
Buratti and Allwood study, the participants answered 50
questions about a video clip they had just seen. Immedi-
ately after each question, participants gave a confidence
judgment about their answer to that question. If they did
not know the answer, they were asked to guess. Partici-
pants were then asked to exclude answers they believed
had the most unrealistic confidence judgments. More
specifically, they were tasked with trying to improve their
calibration, but they were not asked to improve their dis-
crimination. The results showed that the participants who
answered directed recall questions (for example, “What
was the color of the car?” with no answer alternatives
provided) increased the calibration of their report by ex-
cluding the confidence judgments they believed were the
most unrealistic. Participants who answered recognition
questions (i.e., with answer alternatives provided) were
not able to increase their confidence realism.

In that study, however, the effect of these efforts to in-
crease the realism of confidence judgments was small,
although statistically significant. In the present study,
we explored another technique for helping participants
increase the realism of confidence judgments about di-

rected recall questions. Specifically, we asked if the self-
regulation principle in Koriat and Goldsmith’s model, de-
scribed above, generalizes to a situation of modifying
rather than simply deleting confidence judgments deemed
most unrealistic. The first part of the Adjustment task
involved identification of the candidates for adjustment,
which means evaluation of the realism of first-order con-
fidence judgments. In the second part, participants gave
a modified confidence judgment on the basis of evidence
produced in the identification part or on the basis of other
evidence.

Because metacognition can be defined as “any knowl-
edge or cognitive activity that takes as its object, or reg-
ulates any aspect of any cognitive enterprise” (Flavell,
Miller, & Miller, 1993, p. 150), an activity that targets
regulation of a metacognitive process can be referred to
as meta-metacognition. Thus, the regulation of realism
of confidence (a second-order judgment) can be seen as
a form of meta-metacognition. Only a few studies have
investigated the accuracy of so-called second-order judg-
ments (Dunlosky, Serra, Matvey, & Rawson, 2005; Miller
& Geraci, 2011). Dunlosky et al. (2005), studying learn-
ing of paired associates, found evidence of successful
second-order judgments. Miller and Geraci (2011) found
that low-performing students showed higher overconfi-
dence in their first-order prediction of their total exam
performance than did high-performing students. How-
ever, the low-performing students were more accurate in
their second-order judgments of their first-order predic-
tions. If the participants in our study managed to increase
the realism of their confidence judgments, that outcome
would support the hypothesis that people can make accu-
rate meta-metacognitive judgments about their first-order
confidence judgments of specific memory reports.

1.2 Retrieval fluency and phenomenologi-
cal quality of memory as second-order
cues

People experience performance of cognitive tasks along
a continuum from effortless to effortful. This so-called
processing fluency, the subjective experience of the ease
of processing information, serves as a cue for people in
different judgment tasks (Alter & Oppenheimer, 2009).
People use processing fluency as a cue to judge whether
a statement is true or not, usually with fluency associ-
ated with truth and disfluency associated with untruth
(Reber & Schwarz, 1999; Unkelbach, 2007). Other re-
search has explored properties and effects of retrieval
fluency, indexed as response latency, in a recognition
context (Hertwig, Herzog, Schooler, & Reimer, 2008).
Moreover, people report a higher level of confidence in
their memory performance for semantic knowledge tasks
when they experience the retrieval as more fluent (Kel-
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ley & Lindsay, 1993; Koriat, 1993). Similarly, eyewit-
ness research has found that experience of lower cogni-
tive effort correlates positively with confidence (Robin-
son, Johnson, & Herndon, 1997; Robinson, Johnson, &
Robertson, 2000). These studies found that fluency may
serve as a cue for confidence judgments. Specifically, we
investigated whether people can use retrieval fluency (ex-
perienced ease of retrieval) to increase the realism of their
confidence judgments by identifying and changing those
confidence judgments that they believe to be most unreal-
istic and therefore most in need of modification. For ex-
ample, it could be beneficial to consider modifying high
confidence judgments with associated retrieval disfluency
and low confidence judgments with associated high re-
trieval fluency.

The phenomenological quality of the retrieved memory
can also be a cue for improving the realism of metacog-
nitive processes. Two memory qualities of interest are
Remember, in which the memory is experienced as con-
crete, vivid, and detailed, and Know, in which the per-
son has a sense of familiarity about the recalled mem-
ory (Tulving, 1985). Seemungal and Stevenage (2002)
showed that Remember responses in an episodic memory
task correlated more with confidence and correctness of
the memory report than did Know responses. However,
these results pertained only to central details (events and
actions critical to the plot). In summary, both retrieval
fluency and memory quality are likely to serve as cues
in both the identification and the modification part of the
Adjustment task.

1.3 Hypotheses

Based on the findings of Buratti and Allwood (2012),
our first hypothesis was that, in a directed recall task,
participants would improve the calibration of their con-
fidence judgments by modifying those confidence judg-
ments they believed were the most unrealistic. In contrast
to the Buratti and Allwood study, we asked participants
both to select the confidence judgments with the poorest
realism and to modify them. This expansion is expected
to aid performance because the participants are likely to
engage more deeply in the task when thinking about how
to modify the level of the confidence judgments.

It is possible that many participants spontaneously in-
terpreted our request to adjust their confidence judgments
as implying that they should foremost attend to incor-
rect answers that might have been given confidence judg-
ments that were too high. This possibility is in line with
the findings by Buratti and Allwood (2012) that the par-
ticipants chose to exclude incorrect answers to a propor-
tionally higher extent than correct answers. Given these
observations, the second hypothesis was that items with
lower retrieval fluency would be modified proportionally

more often than items with higher retrieval fluency.
In addition, we suspect that people can use their prior

experience with different kinds of memory qualities, such
as the Remember and Know qualities, for evaluating the
correctness of retrieved memories. In line with this rea-
soning and with the findings by Seemungal and Steve-
nage (2002) that Remember responses had a stronger as-
sociation with confidence and correctness of the memory
report than did Know responses, the third hypothesis pre-
dicted that answers with the memory quality Know would
be modified proportionally more often than answers with
the memory quality Remember.

2 Method

2.1 Participants

The final sample consisted of 200 persons (59 men and
141 women) from the Department of Psychology’s par-
ticipant pool. People sign up for this pool if they want
to take part in the department’s experiments. Three peo-
ple were excluded from the final sample because they did
not follow the instructions given during the experiment.
Participants’ ages ranged from 17 to 66 years (M = 25.9,
SD = 7.0), and a majority were students at the Univer-
sity of Gothenburg. As reimbursement, each participant
received a movie ticket worth approximately 15 US dol-
lars.

2.2 Design

The study had a mixed 2×3 design with the within-
participant variable Task (the Confidence task vs. the Ad-
justment task) and the between-participants variable Con-
dition (Control vs. Fluency vs. Remember/Know). The
participants were randomly assigned to the three condi-
tions, with the exception that sex was equally distributed
between conditions.

2.3 Procedure

The participants first watched a 2-minute, 20-second
video clip that depicted a theft in a park. In the video clip,
a passerby steals a handbag from a woman sitting on a
bench while the woman is helping another passerby pick
up a pile of papers he accidentally dropped. The video
clip was filmed in one shot to simulate a real eyewitness-
perspective, on-the-spot view of the event.

After watching the video, participants completed a
filler task consisting of a digit span task. Next, the partic-
ipants received a 10-minute overview covering the con-
cept “realism of confidence”. The instruction included
two examples each of overconfident, perfectly realistic,
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and underconfident persons. The overview included in-
structions for using a confidence scale.

After the instruction, the participants completed a 10-
question test about the concept of realism of confidence.
For each of four questions, the participants had to decide
whether the assertion in the question was true or not. For
example: “A person who makes on average low confi-
dence ratings such as 0%, 20%,10%, of how confident
he or she is in the information he or she reported, can
still be perfectly realistic on average in their confidence
judgments” (correct answer: TRUE). The remaining six
questions gave examples of a person answering questions
about a video clip and providing confidence judgments
about their answers. The participants then decided if the
person in the example was overconfident, perfectly real-
istic, or underconfident. In brief, the instructions gave
information only about the calibration aspect of the con-
cept of realism of confidence.

The participants then did the Confidence task. In this
task, the participants answered 40 directed recall ques-
tions about the contents of the video clip (e.g., “What
color was the woman’s scarf?”). No answer alternatives
were provided. Participants were informed that the per-
son with the highest proportion of correct answers in each
condition would receive an extra movie ticket. They were
asked to answer all questions and to guess if they did not
know the answer. After each question, the participants
rated their confidence that their answer was correct on a
confidence scale ranging from 0% (“I’m absolutely sure
that my answer is incorrect”) to 100% (“I’m absolutely
sure that my answer is correct”) with 10% increments.
After the confidence judgment, participants in the control
condition proceeded to the next recall question.

In the fluency condition, the confidence scale was fol-
lowed by a retrieval fluency scale measuring the ease of
retrieval. Participants rated how fluently the answer came
to mind by answering the question, “How easy/hard was
it to recall the answer?” (1 “Very hard to recall” to 7
“Very easy to recall”), before proceeding to the next re-
call question. In the Remember/Know condition, before
proceeding to the next recall question, the participants re-
ported the experienced memory quality of their answer
(Remember, Know, or Guessing) by answering a three-
alternative choice question. Following the procedure of
Gardiner and Richardson-Klavehn (2000), if the partici-
pants remembered that they saw or heard the information
they needed to answer the question, they were to mark
the Remember box. If they instead had a feeling that they
“just know the answer” because it felt familiar to them,
they were to mark the Know box. Finally, if neither of
these alternatives was adequate, they were to mark the
Guessing box. The order of the two first boxes (Remem-
ber and Know) was counterbalanced across participants.

Participants then proceeded to the Adjustment task. In

this task, they were asked to improve their confidence
judgments by adjusting those judgments from the Confi-
dence task that they believed were the least realistic. Each
participant recorded the new modified confidence judg-
ments on a text line provided next to the confidence scale.
Participants could change as many confidence judgments
as they wanted but a minimum of 20 changes was recom-
mended. The participants were also told that the change
should be in at least 10 percent units and that they could
change only the confidence judgments, not their answers
to the questions from the Confidence task. The partici-
pant in each condition with the most realistic confidence
judgments after the Adjustment task was to receive an ex-
tra movie ticket.

2.4 Measures of realism of confidence

There are several measures for assessing realism of con-
fidence. One measure is bias, in which the proportion
of correct answers is subtracted from the average level
of confidence (Yates, 1994). A bias value of zero indi-
cates perfect realism in this respect, a value above zero
indicates overconfidence, and a value below zero under-
confidence. We also used a modified version of the bias
measure, called absolute bias, which is the absolute dif-
ference between a person’s proportion correct and confi-
dence level. This version of the bias measure is similar
to the version used by Bruine de Bruin, Parker, and Fis-
chhoff (2007). The modified measure captures absolute
improvements (changes towards zero).

We also used the calibration measure, which is the
mean squared deviation of confidence from the propor-
tion of correct answers in each confidence class (0%,
10%, 20%, etc.), with confidence classes weighted by
the number of items in each class (see Lichtenstein et al.,
1982).

3 Results
The results from the knowledge test about the concept
“realism of confidence” showed that 66% of the partic-
ipants had all 10 answers correct, 78% had 9 or more
answers correct, and 96% had 8 or more answers correct.
However, the results did not differ in the following analy-
ses with inclusion of only the participants with 10 correct
answers compared to inclusion of all participants.

In the Adjustment task, participants adjusted on aver-
age 12.9 (SD = 6.6) confidence judgments (range 0–40).
There was no significant difference between conditions
in the number of modified confidence judgments. The
participants with fewer correct responses modified more
confidence judgments than those with more correct re-
sponses (r =−.15, p < .030). This result is in line with the
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Figure 1: Level of confidence (A), absolute bias (B), and
calibration (C) for each condition across tasks.
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result that the participants with more correct responses
were also more realistic in their confidence judgments as
measured by absolute bias (r = −.44, p < .001) and cali-
bration (r = −.33, p < .001). This outcome replicates the
finding by Lichtenstein and Fischhoff (1997) that people
who know more also seem to know more about how much
they know.

3.1 Increasing the realism of confidence

In order to investigate whether the participants man-
aged to increase their realism, the data were analyzed
in 2×3 ANOVAs with the within-participant factor of
Task (the Confidence task vs. the Adjustment task) and
the between-participants factor of Condition (Control vs.
Fluency vs. Remember/Know). To facilitate comparison,
the results from the analyses of confidence, absolute bias,
and calibration are presented in the panels A, B, and C
of Figure 1. For calculations of effect sizes for the main
and interaction effects, the generalized eta squared was
used (Bakeman, 2005; Olejnik & Algina, 2003); for sim-
ple effects, partial eta squared was used. Table 1 shows
the descriptive results for the dependent variables for all
three conditions and the two tasks.

As Figure 1A shows, when asked to improve the real-
ism of their confidence judgments, participants decreased
their level of confidence in the Adjustment task (F(1, 197)
= 129.29, p < .001, generalized η2 = .04). A significant
interaction between Task and Condition was also found
(F(2, 197) = 4.17, p =.017, generalized η2 = .01). Despite

Table 1: Mean and SDs for accuracy, confidence, bias,
absolute bias and calibration for the the control (n = 66),
fluency (n = 67) and remember/know conditions (n = 67)
and the two tasks.

Confidence task Adjustment task
M (SD) M (SD)

Accuracya

Control .548 (.087)
Fluency .571 (.092)
Remember/Know .568 (.110)

Confidence
Control .661 (.116) .599 (.112)
Fluency .643 (.102) .606 (.102)
Remember/Know .645 (.127) .614 (.135)

Bias
Control .113 (.118) .050 (.094)
Fluency .072 (.117) .035 (.113)
Remember/Know .078 (.118) .038 (.120)

Absolut bias
Control .137 (.089) .088 (.059)
Fluency .108 (.085) .097 (.067)
Remember/Know .112 (.086) .100 (.076)

Calibration
Control .094 (.044) .080 (.034)
Fluencyb .071 (.037) .067 (.028)
Remember/Know .082 (.035) .079 (.041)

a The accuracy measure in the Adjustment task is the
same as in the Confidence task.
b The number of participants for the calibration mea-
sure is 66 since an outlier was excluded.

this interaction, simple analysis showed that the slopes
were significant for all three conditions.

As Figures 1B and 1C show, participants actually man-
aged to increase their realism of confidence when they
modified the confidence judgments they thought were the
most unrealistic. There was a significant main effect of
Task for both the absolute bias measure (F(1, 197) = 3.07,
p < .001, generalized η2 = .04) and the calibration mea-
sure (F(1, 196) = 9.72, p = .003, generalized η2 = .01). In
addition, there was a significant interaction between Task
and Condition for the absolute bias measure (F(2, 197)
= 8.09, p < .001, generalized η2 = .02). Moreover, for
the calibration measure, the interaction was almost sig-
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Table 2: Mean and SDs for confidence, bias, absolute
bias and calibration for the unchosen confidence judg-
ments, the confidence judgments chosen to be modified,
and the modified confidence judgments for the chosen
items.

Unchosen Chosen Modified
conf. judg. conf. judg. conf. judg.

M (SD) M (SD) M (SD)

Confidence
Control .696 (.147) .611 (.144) .400 (.219)
Fluency .693 (.133) .530 (.133) .391 (.173)
Remember/Know .719 (.167) .552 (.168) .413 (.179)

Bias
Control .059 (.102) .236 (.230) .138 (.199)
Fluency .041 (.117) .147 (.190) .164 (.155)
Remember/Know .056 (.117) .137 (.252) .166 (.132)

Absolut bias
Control .094 (.070) .265 (.193) .138 (.119)
Fluency .094 (.076) .190 (.146) .164 (.116)
Remember/Know .096 (.080) .221 (.182) .166 (.132)

Calibration
Control .073 (.044) .251 (.179) .136 (.085)
Fluency .064 (.042) .200 (.120) .150 (.091)
Remember/Know .068 (.041) .191 (.148) .147 (.101)

Note. Conf.judg. = Confidence judgments.

nificant (F(2, 197) = 2.67, p = .072, generalized η2 =.01).
Simple effects analysis showed that only participants in
the control condition managed to increase their realism of
confidence on both the absolute bias measure (F(1, 197)
= 41.29, p < .001, partial η2 = .18) and the calibration
measure (F(1, 197) = 13.13, p < .001, partial η2 = .09).

As can also be seen in Figures 1B and 1C, the con-
trol condition had a higher level of absolute bias and cal-
ibration than the other two conditions in the Confidence
task, but not in the Adjustment task (although the dif-
ference between conditions in the Confidence task was
statistically significant only for the Calibration measure,
F(2 197) = 4.14, p = .017, partial η2 = .03). Thus, the
procedures in the Fluency and Remember/Know condi-
tions might have helped participants to be more realistic
already in the Confidence task. It should be noted that
the results in Figure 1 are diluted by all the confidence
judgments that were not modified.

Table 3: Average level of increase and decrease in con-
fidence judgments for correct and incorrect items in the
adjustment task; average number of adjustments within
parentheses.

Correct items Incorrect items

Increase .218 (2.1) .243 (2.0)
Decrease −.285 (3.0) −.363 (5.8)
Total −.075 (5.1) −.208 (7.8)

3.2 Strategies for increasing the realism of
confidence

We also investigated whether the significant increase in
realism as a consequence of the Adjustment task resulted
from the use of a simple heuristic in which participants
merely lowered their confidence judgments randomly.
Our results instead showed that, to some extent, partic-
ipants could identify the least realistic confidence judg-
ments and modify them, thereby increasing their realism.
Specifically, to analyze differences in confidence, abso-
lute bias, and calibration between confidence judgments,
we calculated these measures for the original confidence
judgments that were unchosen for modification, for the
original confidence judgments that were chosen, and for
the modified new confidence judgments (Table 2). We
evaluated the differences in level of confidence, abso-
lute bias, and calibration among the three types of confi-
dence judgments in 3×3 mixed measures ANOVAs1 with
the between-participant variable Condition (Control vs.
Fluency vs. Remember/Know) and the within-participant
variable Rating sets (original unchosen vs. original cho-
sen vs. modified confidence judgments). Because the
assumption of sphericity was not met, the Greenhouse-
Geisser estimates are presented for all three measures.
The results showed a main difference in confidence for
Rating sets (F(1.92, 373.25) = 179,852, p < .001, gen-
eralized η2 = .36). Post hoc Bonferroni analysis showed
that the unchosen confidence judgments had a higher con-
fidence level than the confidence judgments chosen to be
modified. Also, participants lowered their confidence for
their chosen answers, since the modified confidence judg-
ments had a significantly lower confidence level than the
chosen judgments before modification.

The results showed a difference in realism for Rating
sets as measured by the absolute bias measure (F(1.70,

1The means of the confidence, bias, absolute bias, and calibration
measures were calculated for each participant separately on an un-
equal number of observations because the number of confidence judg-
ments modified varied between participants. Thus, the dependent mea-
sures (confidence, absolute bias, and calibration) used in the dependent
ANOVAs are a bit less robust than is desirable.
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Figure 2: Level of confidence (A), absolute bias (B), and
calibration (C) for the confidence judgments chosen to be
modified and the modified confidence judgments.
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33.19) = 56.04, p < .001, generalized η2 = .22) as well
as by the calibration measure (F(1.52, 293.88) = 97.49,
p < .001, generalized η2 = .30). Post hoc Bonferroni
analysis for both measures showed that the chosen con-
fidence judgments had a worse level of realism than the
confidence judgments unchosen to be modified. Further,
the participants significantly improved the realism for the
chosen confidence judgments when modifying them (p <
.001). There was no main effect of Condition.

In Figure 2, the slopes between confidence judgments
chosen to be modified and the modified confidence judg-
ments can be seen for confidence, absolute bias, and cali-
bration. Note that the scaling in Figure 2 is different from
that in Figure 1, with the slopes in Figure 2 being steeper
than the corresponding slopes in Figure 1. All the slopes
in Figures 2A, 2B, and 2C, except for the absolute bias
measure in the remember/know condition, are significant.

Participants more often decreased their confidence for
incorrect items (i.e., lowered their confidence for over-
confident items) than they increased confidence for cor-
rect items (i.e., increased their confidence for undercon-
fident items). As Table 3 shows, on average, participants
adjusted the confidence level for more incorrect items
(7.8) than correct items (5.1). Moreover, on average, par-
ticipants decreased their confidence for incorrect items by
a greater magnitude (−.208), compared with the average
adjustment for correct items. In fact, instead of increasing
their confidence for correct answers, participants slightly
decreased their confidence on average (−.075).

Figure 3: Calibration curves for the control condition for
the Confidence task and the Adjustment task for (A) all
confidence judgments in both tasks and (B) the confi-
dence judgments in the Confidence task that were chosen
to be modified and the modified confidence judgments in
the Adjustment task.
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Table 4: Mean values and SDs for Remember, Know,
and Guessing answers.

Remember Know Guessing
M (SD) M (SD) M (SD)

Bias .120 (.122) .206 (.215) −.104 (.188)
Absolute bias .131 (.111) .238 (.180) .165 (.137)
Calibration .054 (.054) .188 (.144) .120 (.082)

3.3 Calibration curves
Because the main analysis showed that only participants
in the control condition managed to increase their real-
ism of confidence significantly in the Adjustment task,
Figure 3A presents only calibration curves for the con-
trol condition, with separate curves for the Confidence
task and the Adjustment task. The reference line shows
perfect realism, values below the line indicate overcon-
fidence, and values above the line indicate underconfi-
dence. Each confidence class for each task is tagged with
the number of times the confidence class was used in the
task. The curves show that the realism in the Adjustment
task, as measured by the distance of the points from the
reference line, differs from that of the Confidence task
at almost every confidence level. However, all the con-
fidence judgments that were not modified diluted these
results, and the differences tended to be small. In Figure
3B, the calibration curves are displayed for only the con-
fidence judgments that were chosen to be modified for the
control condition and the modified confidence judgments
in the Adjustment task for the same answers. In this fig-
ure, the successful performance of the second part of the
Adjustment task, that is, the modification of the chosen
confidence judgments, is more obvious.

3.4 Fluency and confidence
Part of our second aim was to investigate participants’
use of retrieval fluency as a cue when modifying confi-
dence judgments. For the fluency condition, we found
that items chosen to be modified had a lower retrieval
fluency score and confidence level than unchosen items
in the Confidence task. Specifically, the retrieval fluency
score for the confidence judgments chosen to be modified
(M = 3.10, SD = .804) was significantly lower than that
for the unchosen confidence judgments (M = 4.51, SD =
.808; F(1, 65) = 13.89, p < .001, generalized η2 = .43).
The confidence level was also significantly lower for the
confidence judgments chosen to be modified (M = .530,
SD = .133) than for the the unchosen confidence judg-
ments (M = .692, SD = .130; F(1, 65) = 61.65, p < .001,
generalized η2 = .43).

Higher confidence judgments were associated with
higher retrieval fluency in the Confidence task. Thus, the
average Pearson’s correlation between the fluency scores
and the confidence scores for the participants showed a
high value (r = .90). However, after the Adjustment task,
the average correlation between the confidence judg-
ments and fluency scores was only moderate (r = .35; p
< .001). This may be expected since only some of the
confidence judgments were adjusted while the original
fluency scores remained the same, thus the correlation
pattern is likely to have become weaker since the fairly
regular association pattern is likely to have become more
diversified when some of the values changed and others
remained the same.

3.5 The realism of confidence for Remem-
ber/Know answers

Another part of our second aim was to investigate how
the memory quality of the answer served as a cue when
deciding which confidence judgments to modify. The re-
sults showed that Know answers were chosen to be mod-
ified more often than Remember and Guessing answers.
On average, 20% of confidence judgments for Remember
answers were modified, while 52% of confidence judg-
ments for Know answers were modified and 43% of con-
fidence judgments for Guessing answers were modified.

As Table 4 indicates, answers rated as Guessing
showed underconfidence, whereas answers rated with the
memory qualities Remember or Know showed overconfi-
dence. Also, there was a significant difference in realism
between the memory qualities when measured with both
the absolute bias measure (F(2, 132) = 9.61, p = .001,
generalized η2 = .11) and the calibration measure (F(1.63,
107.53) = 29.38, p = .001, generalized η2 = .28). Bonfer-
roni post hoc analyses showed that Know answers were
less realistic than Remember (both measures, p < .001)
and Guessing answers (absolute bias, p = .028; calibra-
tion, p = .004). However, only the calibration measure
showed that the Remember answers were more realistic
than the Guessing answers (p < .001).

In summary, participants were most likely to adjust
their confidence level for answers when retrieval was dis-
fluent and when the answers where not associated with
the memory quality Remember. Furthermore, the partic-
ipants managed to increase the realism of confidence for
the selected answers by adjusting their confidence levels.

4 Discussion
We investigated whether people can increase the realism
of their confidence judgments for an episodic memory
task when they are instructed to adjust the confidence
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judgments they believe are the most unrealistic. The in-
struction on confidence realism given to the participants
dealt only with the calibration aspect (i.e., the direct re-
lationship between confidence and correctness), and this
aspect was therefore what the participants attempted to
improve. The results support our first hypothesis that
people can perform this task successfully. Participants’
success in improving the realism of their confidence judg-
ments was especially clear when considering only those
confidence judgments that were selected for adjustment.

In general, however, the accomplished increase in real-
ism was small. Moreover, when we conducted simple ef-
fects analyses for the different conditions, the effect was
found only for the control condition. As noted earlier,
however, these modest overall effects reflect the fact that
many confidence ratings were left unchanged. One rea-
son why the increase in realism was found only in the
control condition may be that the additional ratings in the
fluency and Remember/Know conditions induced partici-
pants to make more stringent judgments during the initial
Confidence task. Thus, the participants’ better confidence
realism in the two non-control conditions made it harder
for them to improve their level of realism in the Adjust-
ment task, as compared with the Control condition.

An interesting question is why participants initially
showed better realism in the fluency and Remem-
ber/Know conditions. We speculate that the fluency and
Remember/Know ratings made participants more sensi-
tive to effective cues regarding the realism of their confi-
dence judgments (i.e., degree of fluency and type of mem-
ory quality in terms of Remember/Know). For example,
in the context of episodic memory, a vague feeling of
knowing the answer may not be as convincing as a clear
experience of remembering the answer. In addition, the
task to make the fluency ratings or the remember/know
ratings may have made the participants more aware of
the possibility of evaluating their performance and thus
of the importance of being able to justify the level of
their confidence judgments. This may have increased
their feeling of being accountable for their confidence rat-
ings, maybe to others, but at least to themselves. Prior
research has shown that, in situations similar to that in
the present research, when the participants feel account-
able for the level of their confidence judgments they may
spend longer time on the task (Arkes, Christensen, Lai &
Blumer, 1987), become more aware of possible counter-
arguments and, in general, achieve better realism in their
confidence judgments (Arkes et al., 1987; Lerner & Tet-
lock, 1999).

It is possible that instructing participants to attend to
retrieval fluency and the Remember/Know memory qual-
ity of their answers while performing confidence judg-
ments might be a successful debiasing method per se.
Such a debiasing strategy would be fairly simple to im-

plement and, both for this reason and for theoretical rea-
sons, it would be of interest to further develop and test
this strategy in future research.

Turning back to the performance in the Adjustment
task, the results also indicated that the improvement in
realism did not arise from the use of a simple heuris-
tic in which participants merely lowered their average
confidence level for random items. Instead, participants
seem to have targeted the confidence judgments with the
worst levels of absolute bias and calibration and then in-
creased the realism of these confidence judgments by al-
tering them. Also, participants lowered their confidence
for incorrect answers to a greater extent (thereby increas-
ing their realism for overconfident items) than they raised
their confidence for correct answers (that is, increased
their realism for underconfident items).

Our results lend some support to the idea that the self-
regulation principle of Koriat and Goldsmith’s (1996)
model can be generalized to the regulation of the realism
of confidence judgments. However, a difference in the
regulation task in the two contexts should be noted. In
Koriat and Goldsmith’s approach, participants were free
to regulate their memory reports by choosing whether to
report a memory or not. In the current study, the partic-
ipants were asked to regulate their confidence judgments
by modifying them. They did not have the option of
regulating the realism of confidence by simply excluding
problematic items.

The results also confirm our second hypothesis that
participants would choose to modify confidence judg-
ments with lower retrieval fluency scores. The retrieval
fluency and confidence judgments were highly correlated.
Earlier studies have shown that retrieval fluency is used
as a cue when making confidence judgments (Kelley &
Lindsay, 1993; Koriat, 1993). Our findings add to these
studies by indicating that retrieval fluency may also be
used as a cue in second-order judgments for increasing
the realism of confidence. If so, this association may help
to explain why proportionally more incorrect than correct
items were modified.

The outcomes in this study also support our third hy-
pothesis by showing that the participants chose more of-
ten to modify confidence judgments of items categorized
with the memory quality Know. The level of realism for
Remember items was significantly higher than that for
Know items on the absolute bias and calibration mea-
sures and significantly more realistic than Guessing items
on the calibration measure. These results are in line with
those reported by Seemungal and Stevenage (2002), al-
though our study also used realism of confidence mea-
sures that provided information about the direction of the
bias in confidence judgments. Whether or not memory
quality served as an explicit cue for identifying the items
to be adjusted, it was a valid cue for this purpose because
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the Know category was the category with the worst real-
ism.

Two further observations are relevant here. The first
is the relationship of our study with the dialectical boot-
strapping method (DBM) reported by Herzog and Her-
twig (2009). Herzog and Hertwig suggested DBM as a
way to improve answers to questions asking for numeri-
cal estimates and predictions and this method bears sim-
ilarities to the Adjustment task used in this study. The
rationale for DBM is that combining somewhat different
estimates will tend to cancel out many types of error, and
DBM draws on previous research showing that the aver-
age of predictions from many individuals is better than a
typical estimate in the same group. In the DBM, a par-
ticipant first must answer a numerical estimation ques-
tion and then after some time provide a new estimation
(with the intent that somewhat different knowledge may
be activated the second time). The final answer given
in the DBM is the average between the two estimates.
The DBM and our Adjustment task are similar in that
they require two responses that to some extent draw on
somewhat different knowledge. However, the DBM and
our Adjustment task differ in two important ways. First,
the Adjustment task includes identifying the confidence
judgments to adjust rather than considering an answer to
a knowledge task. Second, the DBM in the final step cru-
cially involves averaging the two estimates. It is possible
that some participants in the Adjustment task may have
determined a final modified confidence judgment by av-
eraging their confidence judgment from the Confidence
task with an initial confidence judgment in the Adjust-
ment task. However, we do not know if any participants
used this tactic, and this issue may be investigated in fu-
ture research. Such research could also include instruc-
tions urging the participants to consider new knowledge
in the Adjustment task; that is, knowledge that they had
not already attended to in the Confidence task. In gen-
eral, future research should attempt to identify effective
ways of instructing participants to improve their perfor-
mance in the Adjustment task, such as by paying more
equal attention to low and high confidence judgments.

The second observation is that the increase in real-
ism of confidence could arguably have been a mere con-
sequence of participants’ making their confidence judg-
ments twice for the same task. Allwood, Granhag, and
Johansson (2003) found, however, that twice answering
episodic memory questions and giving confidence judg-
ments about these answers had very small effects on
memory and metamemory performance; thus, this sug-
gestion does not seem very likely. Similarly, Herzog and
Hertwig (2009) reported that simply answering numeri-
cal estimation questions a second time (without using the
DBM) did not markedly improve performance. Herzog
and Hertwig concluded that the knowledge attended to

on the two occasions should differ at least somewhat. We
suspect that this conclusion also pertains to the successful
adjustment of confidence judgments.

In conclusion, participants could use second-order
metacognitive judgments to regulate the realism of their
first-order confidence judgments about their answers to
directed recall questions covering a filmed crime event.
Our results provide a new example of a metacogni-
tive task and indicate, in line with earlier research,
that people can make accurate meta-metacognitive judg-
ments (second-order judgments) about their first-order
metacognitive performance (Dunlosky et al, 2005; Miller
& Geraci, 2011). In addition to our above suggestions for
further research, future investigations in this area should
also try the debiasing technique investigated in this study
on semantic rather than episodic memory reports.
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