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ABSTRACT

Buratti, S. (2013) Meta-metacognition: The regulation of confidence realism in episodic and
semantic memory. Department of Psychology, University of Gothenburg, Sweden

The aim of this thesis was to investigate whether people have the ability to make their
confidence judgments for episodic and semantic memory tasks more realistic. How realistic a
person’s confidence judgments are reflects how well their confidence judgments for their
memory reports correspond to the actual correctness of the reports. The regulation of first-
order confidence judgments by making successful second-order judgments can be seen as a
form of meta-metacognition, since it aims at regulating a metacognitive process. Study |
consisted of two experiments, and investigated whether people could increase the realism in
their reports by excluding the confidence judgments they believed were unrealistic. The
participants were shown a video clip and, in the Confidence task, were told to answer
questions about the video and rate how confident they were that they had answered the
questions correctly. Half of the participants answered two-alternative questions (recognition),
and half had to come up with their own answers (recall). The participants then performed the
Exclusion task, in which they were asked to exclude the 15 answers they believed had the
most unrealistic confidence judgments. In Experiment 1 the recognition condition decreased
their level of realism in their report, and in Experiment 2 the recall condition increased their
level of realism. In Study Il, the aim was to investigate whether people could increase the
realism in their report by modifying the confidence judgments they believed were unrealistic.
The relationship between realism of confidence and two possible memory cues, the
phenomenological memory qualities Remember/Know and processing fluency, was
investigated as well. The procedure was similar to that in Study I, with the exception that all
participants answered recall questions and that the participants in the so-called Adjustment
task were told to modify the confidence judgments they believed were unrealistic. Results
showed that the participants were able to increase the realism of their confidence judgments,
even though the effect was small. In Study 111, the aim was to investigate whether people had
the possibility to increase their confidence realism in semantic memory reports and whether
individual differences, personality and cognitive styles, could help explain differences in this
ability. The procedure was very similar to that in Study Il, and the results showed that the
participants only managed to increase the realism for correct items in the Adjustment task. In
Study 1V, the aim was to investigate whether the improvements in realism found in Study II
could be further enhanced by giving people advice during the Adjustment task and asking
them to “try more” in an Extra Adjustment task. However, results showed that although the
participants managed to improve their realism like in Study Il, they were not able to further
improve it when given advice or by “trying more”. In all, Studies II, 111 and 1V (and to some
extent also Study 1) lend support to the idea that people are able to regulate the realism of
their confidence judgments by making successful second-order judgments.
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Sammanfattning pa svenska (swedish summary)

Varje dag gér manniskor sa kallade sékerhetshedomningar (i fortsattningen
konfidensbedomningar) av hur sékra de dr pa olika minnes- och
bedomningsuppgifter. Manga manniskor gor dessa konfidensbedémningar som en
viktig del av sin yrkesroll, ett officiellt uppdrag eller helt enkelt som en del av
vardagliga géromal. En domare maste t.ex. avgora hur saker hen ar pa att en patient
inom rattspsykiatrin inte aterfaller i brottslighet i samband med sérskild
utskrivningsprovning. Ett annat exempel ar en lakare som maste gora en
riskbedémning angaende troligheten att en patient kommer att drabbas av en
hjartattack. Aven ett vittne till ett brott maste t.ex. avgora hur saker hen ar pa att det
var den misstankte hen sag bega brottet. I ett mer vardagligt ssmmanhang kanske vi
overvager hur sékra vi ar pa att vi laste ytterdorren. Dessa sékerhetsbeddmningar
tillhor det man brukar kalla for metakognition, dvs. bedémning och reglering av
kognitiva processer, sa som t.ex. minne.

Hur vél kénslan av sékerhet for att ett minne ar korrekt, dvs.
konfidensbeddmningen, stimmer 6verens med korrektheten i minnesprestationen
kallas for realism i konfidens. Realismen galler med andra ord hur realistiska vara
konfidensbedomningar faktiskt ar. Studier har visat att manga personer ar mer sakra
pa sitt minne, dn vad de &r korrekta, de uppvisar dverkonfidens. Detta
overkonfidensfenomen har man funnit hos personer som svarar pa kunskapsfragor
men dven hos personer som besvarar fragor om hur de minns olika handelser.

I den har avhandlingens fyra studier underséks huruvida manniskor har
formagan att forbattra realismen i sina konfidensbedémningar genom att utesluta
eller andra tidigare gjorda konfidensbedomningar genom att géra sa kallade andra-
ordningens beddmningar. Eftersom dessa bedomningar géller reglering av
metakognitiva bedomningar, undersoker alltsa avhandlingens studier om
manniskan har formaga att framgangsrikt utféra meta-metakognitiva bedomningar.

| Studie I, som bestod av tva experiment undersoktes huruvida manniskor har
formaga att forbéattra realismen i sina konfidensbedémningar genom att exkludera
de konfidensbedémningar de tror &r de mest orealistiska. | bada experimenten fick
deltagarna forst se en kort film. Dérefter fick de en kort instruktion om begreppet
realism i konfidens. Under den sa kallade Konfidensuppgiften fick deltagarna forst
besvara 50 fragor om den film de just sett. Halften av deltagarna svarade pa tva-
alternativs fragor (igenkanningsgruppen) och den andra hélften fick komma pa
svaret sjdlva (erinransgruppen). Efter varje fraga fick de sedan skatta hur sékra de
var pa att de svarat ratt, dvs. de gjorde en konfidensbedémning av sitt svar. Om
deltagarna inte visste svaret pa fragan sa skulle de gissa. | Exkluderingsuppgiften
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skulle deltagarna forsoka att hoja realismen i sina konfidensbedémningar genom att
utesluta de 15 konfidensbeddmningar som de trodde var de mest orealistiska.
Deltagarna blev tillsagda att den person som hade den bésta realismen for de
kvarvarande 35 fragorna skulle fa en extra biobiljett. Resultaten fran Studie I visade
att igenkanningsgruppen i Experiment 1 till och med férsdmrade realismen i sina
konfidensbeddmningar. Endast erinransgruppen i Experiment 2 lyckades statistiskt
signifikant forbattra realismen i sina konfidensbedémningar, dock var effekten
valdigt liten.

Studie Il undersokte huruvida méanniskor har formagan att forbattra realismen
I sina konfidensbeddmningar genom att justera de konfidensbedémningar de tror &ar
de mest orealistiska. Precis som i Studie | fick deltagarna forst titta pa en film samt
sedan besvara 40 fragor angaende filmen och for varje fraga konfidensbedoma hur
sakra det var pa att de svarat ratt (Konfidensuppgiften). Sedan gjorde deltagarna
den sa kallade Justeringsuppgiften i vilken de skulle vélja ut de
konfidensbedomningar de trodde var orealistiska och forsoka modifiera dessa sa att
de blev mer realistiska. Resultaten av Studie 11 visade att deltagarna lyckades med
att signifikant forbéttra realismen i sina konfidensbedomningar dven om effekten
var liten. Vidare analyser visade dven att forbattringen i realism inte berodde pa att
deltagarna anvande en enkel tumregel dar de endast sankte den allmanna
sakerhetsnivan. Istallet visade sig deltagarna ha férmagan att identifiera
konfidensbeddmningar med sdmre realism och sedan héja realismen i de utvalda
konfidensbeddmningarna.

| Studie 111 undersoktes om deltagarna dven kunde forbattra realismen i
konfidensbedomningar for kunskapsfragor. Vidare undersoktes om det fanns nagon
relation mellan olika personlighetsvariabler och kognitiv stil, dvs. olika stilar for
hur man viéljer att processa information, och férmagan att forbéattra realismen i
konfidensen. Deltagarna fick svara pa 40 kunskapsfragor gallande olika
kunskapsomraden sa som geografi, historia och liknande samt konfidensbedéma
hur sakra de var pa att de svarat ratt. Precis som i Studie 11 sa fick de sedan gora
Justeringsuppgiften i vilken de blev instruerade att forsoka forbattra realismen i
sina konfidensbedémningar genom att &ndra de konfidensbedémningar som de
trodde var orealistiska. Darefter fick deltagarna besvara olika enkater angaende
personlighet och kognitiva stilar. Resultatet visade att deltagarna endast lyckades
Oka realismen for korrekta svar, dvs. de lyckades héja konfidensen for svar som var
korrekta men lyckades inte sénka konfidensen for felaktiga svar. Endast svag
koppling hittades mellan olika personlighetstyper och kognitiva stilar & ena sidan
och realism i konfidens a andra sidan.

Studie 1V, gick ut pa att undersoka om effekterna i tidigare studie gick att 6ka
genom att ge deltagarna tips om hur de ska utfora Justeringsuppgiften som t.ex. att
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forsoka hoja konfidensen for svar de tror &r korrekta och sénka den for svar de tror
ar inkorrekta. Deltagarna fick férutom Konfidensuppgiften och Justeringsuppgiften
gora en extra Justeringsuppgift. Resultatet visade att &ven om deltagarna lyckades
att forbattra realismen i sina konfidensbedomningar sa lyckades de som fick tips
inte battre med detta 4n de som inte fick nagra tips. Inte heller lyckades deltagarna
bli annu béttre i sin realism nar de fick gora den extra Justeringsuppgiften.
Sammantaget visar resultatet fran avhandlingens fyra studier att méanniskor
har formaga att forbattra realismen i sina konfidensbedémningar dven om
forbattringen ar liten. Detta ger stod at att manniskor kan gora en andra-ordningens
bedomningar av realism i konfidens, samt att de har en meta-metakognitiv formaga.
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Introduction

A confidence judgment expresses the level of confidence a person has
for different types of performances. Every day, people make these
confidence judgments in different types of contexts.

Confidence judgments of semantic memory information (knowledge
memory) are often made in different learning contexts, and are an important
factor in optimizing learning outcome (Wang, Haertel, & Walberg, 1990).
For example, students need to judge whether the answer they have provided
on a test is correct or whether a particular paragraph they have written in an
assignment is good enough. Unrealistic confidence judgments may hinder
them, leading them to not revise their answers on the test or rewrite their
paper when needed. This may ultimately keep them from passing a course.

People also make these judgments in their profession (Allwood &
Granhag, 1999) or as part of a formal duty. For example, judges need to
decide how confident they are that the offender they are about to release will
not commit new offenses. Physicians need to judge how likely it is that their
patient will have a heart attack based on the symptoms the patient displays.

In the context of episodic memory confidence judgments are often
made, more specifically, in eyewitness situations, and several studies have
shown that a witness’ confidence is an important factor when jurors assess
the credibility of the testimony (Cutler, Penrod, & Stuve, 1988; Lindsay,
Wells, & Rumpel, 1981; Wells, Ferguson, & Lindsay, 1981). It is therefore
important that the witness’ level of confidence that it was the accused he or
she saw committing the crime should correspond well with whether or not it
actually was the accused who committed the crime. In real life, the testimony
of overly confident witnesses has often led to the conviction of innocent
people (Wells, Small, Penrod, Malpass, Fulero, & Brimacombe, 1998).

Needless to say, confidence judgments can have an enormous impact on
the person making the confidence judgments as well as on the people facing
the consequences of the judgments. It is therefore very important that these
confidence judgments be as realistic as possible. The realism of confidence
judgments depends on their relation to the correctness of the actual
performance. Confidence realism is also called confidence accuracy.

Generally speaking, there is scientific support for a persistent
overconfidence phenomenon in many types of situations; that is, people are
more confident than accurate about their performance (McClelland & Bolger,
1994). At a minimum, research shows that individuals often show a lack of



realism in their confidence judgments, including that some may show
underconfidence (they are more correct than confident).

Given a general lack of realism in confidence judgments, it is of interest
to examine the extent to which people have the ability to improve their
realism in their confidence judgments of semantic and episodic memory after
they have been made. This question is investigated in the present thesis. The
making of confidence judgments is a metacognitive enterprise that can be
defined as “any knowledge or cognitive activity that takes as its object, or
regulates any aspect of any cognitive enterprise” (Flavell, Miller, & Miller,
1993, p. 150). The improvement of realism in confidence judgments by
regulating previously made confidence judgments can be seen as a meta-
metacognitive ability. The regulation of a first-order confidence judgment
could be considered a second-order metacognitive judgment, whereby the
object of the second-order judgment is to regulate a metacognitive judgment.
In order words, second-order judgments could be considered meta-
metacognitive judgments as they aim at regulating metacognitive judgments.

Aim of the thesis

The aim of this thesis was to investigate whether people are able to
increase the realism of their confidence reports when given the possibility to
regulate their confidence judgments. That is, can people increase the realism
of their confidence judgments when given the freedom to exclude or adjust
confidence judgments they believe are unrealistic? If it is reasonable to
conclude that people have the ability to regulate the realism of their first-
order confidence judgments by making successful second-order confidence
judgments, this would provide support for the existence of a meta-
metacognitive ability.

Before the presentation and discussion of a summary of the empirical
studies forming the foundation of this thesis, different ways of assessing and
measuring realism of confidence are presented. Following this is a
presentation of research on confidence judgments. Then, different models
and theories attempting to explain the overconfidence phenomenon are
reviewed. This section is then followed by a review of previous attempts at
debiasing people’s confidence judgments. Finally, research regarding
second-order metacognitive judgments is reviewed.



Assessing and measuring the realism of
confidence

For assessing a person’s level of confidence in an experimental setting,
so-called confidences scales are often used. When a person is answering two-
alternative recognition questions, the confidence scale often ranges from
50% to 100%, with six different confidence classes to choose from (50%,
60%, 70%, etc.). Here, 50% indicates that the person is guessing and that he
or she is equally confident regarding both alternatives, and 100% means that
he or she is absolutely confident that the correct answer has been chosen. In
the case of directed recall tasks (when a person is to come up with his or her
own answer to a memory question), the full-range confidence scale is often
used. This scale ranges from 0% to 100%, and can have 11 different
confidence classes to choose from (0%, 10%, 20%, etc.). In the full-range
scale, 0% is often defined as a person being absolutely confident that the
answer he or she has given is incorrect. According to probability theory,
confidence judgments should be the same regardless of which confidence
scale is used. Contrary to this, several studies have shown that
overconfidence is higher when the full-range scale is used than when the
half-range scale is used (Juslin, Olsson, & Bjérkman, 1997; Juslin,
Wennerholm, & Olsson, 1999; Juslin, Winman, & Olsson, 2000).

The Brier score

Numerous measures exist for measuring realism of confidence. A
majority of these measures are decomposed components of Brier’s (1950)
mean probability score (PS), which assesses the relationship between
subjective and objective probability:

(1) PS = 1/N ) (ri - )

In (1) N is the total number of items, r; is the confidence judgment and
c; IS the binary outcome (0 or 1) or the correctness of item i. The closer the
PS score is to 0 the better the realism of confidence. Since the difference
between the confidence judgment and the correctness score is squared, this
tells us nothing about the direction of the deviance from perfect realism,
except when the realism is 0.



The Murphy decomposition
By decomposing the Brier score, Murphy (1973) showed that it could
give information on different aspects of realism of confidence:

T T

@  PS=c(-0+1/n) n—e)*~1/n ) nylc,—c)?

In (2) n is the total number of items, T the number of confidence classes
used when assessing the probability, c is the average proportion correct
(accuracy), c; is the mean accuracy of all items in confidence class t, n; is
the number of times a specific confidence class was used, and r; is the mean
of the confidence judgments in class t.

The component on the far left [c (1 — ¢)], known as the uncertainty
component (or the knowledge component, which was the term used by
Lichtenstein, Fischhoff and Phillips, 1982), is seldom assessed, but measures
a person’s ability to choose the correct answer.

The second component, however, is commonly known as calibration
and is the squared deviance of confidence from accuracy. It differs from the
Brier score, evaluating subjective probability against a probabilistic norm.
For the Brier score, the norm is deterministic (0 or 1). Thus, calibration can
be seen as an aspect of realism of confidence. Furthermore, it is calculated
for each separate confidence class whereby each confidence class is weighted
by the number of times it has been used and then the product for each
separate confidence class is summed. A value of 0 would indicate perfect
calibration, and the higher the value the worse the realism of confidence.
Although it is a widely used measure for assessing the realism of confidence,
the calibration measure is not regarded as a very reliable measure (Bruine de
Bruin, Parker & Fischhoff, 2007). One of the reasons for this is that the
deviance is squared. Consequently, larger deviances have a proportionally
much larger effect than smaller deviances, compared to the deviances not
having been squared. The calibration measure also has other negative
aspects; for instance, it is hard to intuitively comprehend and offers no
information about the direction of the deviance between confidence and
accuracy. However, a positive aspect of the calibration measure is that
underconfidence effects on one part of the scale cannot cancel out
overconfidence on the other part within a single person.

The third component in the Murphy decomposition is known as
resolution, and gives us information about a person’s ability to discriminate



between correct and incorrect responses by means of confidence judgments.
A resolution score of 0 would indicate no discrimination ability at all, and the
higher the resolution score the better the discrimination. Discrimination is
best explained with an example. Consider Person A and Person B, who both
have a mean accuracy level of 80%. Person A always gives 80% confidence
judgments when assessing the probability that an event will occur, while
Person B uses 60% and 100% confidence judgments and is correct 60% of
the times he uses 60% confidence judgments and is correct all the times he
uses 100% confidence judgments. Clearly, Person B is better at
discriminating between confidence judgments for correct and incorrect items
than Person A (Person B’s resolution value is 0.04, while Person A’s value is
0). Note, however, that even though they show different degrees of
separation, Persons A and B are equally realistic in terms of the calibration
measure (both have a calibration value of 0). Although resolution gives
information about a different and important aspect of realism of confidence
than calibration does, a problem with this measure is that it offers no
information about the direction in which a person discriminates between
incorrect and correct items. A person who is 100% confident every time the
target event occurs and 0% confident every time the target event does not
occur would have the same resolution score as a person who is 100%
confident every time an event does not occur and 0% confident every time
the target event actually occurs. However, this problem can be solved at least
to some extent by plotting the data in a calibration diagram in which the level
of correctness for each specific confidence class is plotted.

The covariance decomposition

Yates has presented an alternative decomposition of the Brier score,
known as the covariance decomposition (Yates, 1982, 1988, 1994). This
decomposition is basically another way to partition the calibration and
resolution terms in the Murphy decomposition. Presented below is a formula
in which the names of the different components have been used to shorten it:

(3) PS = c (1- ¢) + MinVar(r) + Scat + Bias? — 2[Slope][c (1 - ¢)]

The measures of interest in the covariance decomposition are Bias (also
known as over-/underconfidence) and Slope, which are two commonly used
measures of realism of confidence. Bias can be found in the fourth term of
the formula (3); however, the non-squared version is often used. Bias is
written as r — ¢, in which r is the mean level of confidence for all items and ¢
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is the mean level of accuracy for the same items. A bias value of 0 would
indicate perfect realism, whereas a bias value above 0 would indicate that a
person is overconfident and a value below 0 would indicate that the person is
underconfident. Therefore, the bias measure gives information about the
direction of deviance in confidence judgments from accuracy.

One version of the bias measure was presented by Bruine de Bruin et al.
(2007), in which the absolute deviance between average confidence level and
accuracy level is subtracted from 1. This is one way to discard the direction
feature, which is not always useful, and still have a measure that differs from
the calibration measure, as the deviance is not squared in the bias measure. A
version of the bias measure, similar to the one presented by Bruine de Bruin
et al., is the so-called absolute bias. This measure is simply the absolute
deviance between the average level of confidence and the average level of
accuracy from 0. This makes it easier to interpret the possible improvements
in realism of confidence, since no negative values have to be considered. As
0 indicates perfect realism, the direction of the measure is the same as for the
calibration measure. This absolute bias measure was used in the present
thesis, since it was necessary to have a measure without the direction feature
that still measures the average deviance between the level of confidence and
the level of accuracy.

Slope, which is a measure of separation, can be found in the fifth term
of the formula (3) and is written as ry - r,_in which ry is the mean level of
confidence when the target event occurs and r, is the mean level of
confidence when the target event does not occur. A value of 1 indicates
perfect separation; that is, a person assigns 100% confidence judgments to
events that occur and 0% confidence judgments to target events that do not
occur. A value of 0 indicates no separation at all, and a value below 0 would
indicate separation, but not a very good form of separation since a value
below 0 occurs when a person assigns high confidence judgments to events
that do not occur and low confidence judgments to events that do occur.

Correlational measures

Other measures of confidence realism that do not originate from the
Brier score are the Goodman-Kruskal gamma correlation, which has been
used frequently within the field of educational psychology (Nelson, 1984),
and the point-biserial correlation, which has been very popular within
forensic psychology, especially in lineup research (e.g., Sporer, Penrod,
Read, & Cutler, 1995).



The Goodman-Kruskal gamma correlation has been criticized for not
being a reliable measure of realism of confidence (Masson & Rotello, 2009;
Spellman, Bloomfield, & Bjork, 2008). Likewise, the point-biserial
correlation has been criticized for its dependence on the degree of spread of
the confidence judgments (Juslin, Olsson, & Winman, 1996). A person can
be well calibrated regardless of the degree of spread of his or her confidence
judgments on the confidence scale.

Absolute and relative accuracy measures

One can divide the measures of realism of confidence into two
dimensions based on whether they measure absolute or relative accuracy (for
a thorough discussion of these dimensions, see Lichtenstein & Fischhoff,
1977; Nelson, 1984, 1996; Nelson & Dunlosky, 1991). The absolute
accuracy measures, such as calibration and bias, measure whether a predicted
value of an item is followed by the occurrence of that same value. In
contrast, relative accuracy as indicated by, for example, resolution, slope,
point-biserial correlation and gamma, measures the discrimination between
correct and incorrect items in level of confidence.

Since different measures assess different aspects of confidence realism,
Schraw (2009) recommends that researchers use several measures when
investigating it. Therefore, two different realism of confidence measures
were used in this thesis, namely, the two absolute measures absolute bias and
calibration. Absolute bias was used because it measures the average
difference from O without squaring the deviance. Calibration was used
because it assesses the squared deviance at each confidence level and, as
mentioned earlier, hinders overconfidence effects and underconfidence
effects within a person from cancelling each other out.

Research on confidence judgments

Research on the realism of confidence judgments has been conducted
within somewhat separate fields of research, namely educational psychology
and the psychology of judgment and decision making (Koriat, 2002). In
addition, this has been an active issue in witness psychology as well
(Allwood, 2010).

In Koriat and Goldsmith’s memory model (1996), confidence
judgments are used as an accuracy criterion for when and when not to report
a certain memory. This accuracy criterion differs depending on the accuracy
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demands of the context. For example, when reporting to the police about a
witnessed event, the accuracy criterion will be high and a person is likely to
withhold information he or she is not confident is correct. But when telling a
story to a group of friends at the local pub, the accuracy criterion may be
lower and the person will feel free to report more information even if he or
she is not very confident about the accuracy of the information he or she is
reporting. In addition, Koriat and Goldsmith (1996) proposed that when
people have the possibility to choose which information to report (free
report) they can increase the accuracy of their report as opposed to when they
are asked to report everything (forced report). The model has been tested
empirically and has received empirical support for both adults and children
performing both event memory tasks and general knowledge tasks (e.g.,
Koriat & Goldsmith, 1996; Koriat, Goldsmith, Schneider, & Nakash-Dura,
2001).

A persistent finding within the different fields of research on confidence
judgments is that people tend to be more confident than correct, the so-called
overconfidence phenomenon (e.g., Griffin & Brenner, 2004; McClelland &
Bolger, 1994). This phenomenon has been found for general knowledge tasks
(e.g., Kleitman & Stankov, 2001; Lichtenstein et al., 1982) as well as event
memory tasks (e.g., Allwood, Innes-Ker, Holmgren, & Fredin, 2008), and
has also been found for several professions, such as physicians making
diagnoses and lawyers predicting the outcome of a trial (for a review see
Allwood & Granhag, 1999). Often not mentioned, an underconfidence effect
has been found when people make confidence judgments regarding their
performance of sensory and perceptual tasks (Baranski & Petrusic, 1999;
Bjorkman, Juslin, & Winman, 1993; Stankov, 1998).

Another common phenomenon in the research field of confidence
judgments is the so-called hard-easy effect, which means that people show
overconfidence for difficult tasks and underconfidence for easy tasks
(Lichtenstein & Fischhoff, 1977; Merkle, 2009). A reason for this could be
the so-called scale-end effect. If the task is easy, a person’s accuracy level
will be high (e.g., 100%) and consequently the confidence level is highly
likely to fall beneath the accuracy level, causing underconfidence. If instead
the task is difficult, a person’s accuracy level will be low (e.g., 0%) and the
confidence level is likely to fall above the accuracy level, causing
overconfidence (Juslin et al., 2000).



Confidence judgments as an aspect of

metacognition

When we make confidence judgments we make metacognitive
judgments; that is, judgments about cognitions, e.g. memory reports. This
term, coined by Flavell in the 1970s, was initially said to mean “one’s
knowledge concerning one’s own cognitive processes or anything related to
them” (Flavell, 1976, p. 232). With time, however, metacognition has
become a highly multifaceted concept and its definitions vary extensively
among researchers (for a review see Lai, 2011).

In general, metacognition can be said to constitute two different
components, namely cognitive knowledge and cognitive regulation (Flavell,
1979). According to Flavell (1979), cognitive knowledge concerns, for
example, knowledge about one’s cognitive strengths and weaknesses, and he
categorizes this type of knowledge into three categories: the first is “person”
knowledge, which constitutes the beliefs we have about human beings as
cognitive processors; the second is “task” knowledge, which constitutes
knowledge of difference in task demands; and the third is “strategy”
knowledge, which is knowledge of the types of strategies that are suitable to
employ.

Other metacognitive researchers have offered a different classification
of cognitive knowledge whereby it is divided into declarative and procedural
knowledge (Cross & Paris, 1988, Kuhn, 2000, Schraw, Crippen, & Hartley,
2006). Here, declarative knowledge concerns, for instance, the knowledge a
student has about factors that may affect his or her thinking and knowing in
general, and procedural knowledge concerns the awareness and management
of cognition and different cognitive strategies. The second component of
metacognition, procedural knowledge, is cognitive monitoring, which
concerns the planning, regulation and evaluation of one’s cognition (Cross &
Paris, 1988; Shraw et al., 2006). The planning part can include goal setting
and the selection of adequate strategies for obtaining the goal at hand, as well
as the allocation of resources. The regulation aspect, on the other hand,
consists of being aware of task performance and can include self-testing,
while the evaluation aspect appraises the product of the cognitive enterprise
and may include revisiting or revising one’s goals (Shraw et al., 2006, p.
114)

One of the most famous models of metacognition is Nelson and Narens’
two-level model (1990, 1994). In this model, the meta level controls and
monitors the object level; that is, the cognition level. Through the control
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process the meta level modifies the object level, but not vice versa, and is
said by Nelson and Narens to be analogous to speaking into a telephone
handset. This leads to one of three actions on the object level: (1) initiating
an action; (2) continuing an action; or (3) terminating an action. However,
the control process does not result in any information from the object level;
instead there is another process, namely the monitoring process that informs
the meta level of what is occurring on the object level. This process may
change the meta level’s model of the situation at hand, but does not
necessarily have to. Nelson and Narens proposed that this monitoring from
the object level to the meta level is analogous to listening to the handset. To
further explain Nelson and Narens’ model, the following example can be
considered: in order for a student taking a test to answer a question
concerning some topic, the student needs to self-direct his or her search for
the answer and thus select a search strategy for the answer. This selection of
search strategy and the termination of the search are control processes. The
confidence the student expresses in this answer is part of a monitoring
process that will determine whether the answer is at a satisfactory level to be
presented during the test or if a new search for a better answer candidate
should be initiated. This is very similar to the regulation aspect of Koriat and
Goldsmith’s memory model (1996). Nelson and Narens claimed that the two-
level model they presented could easily be generalized to more than two
levels, in such a way that the meta level may be the object level of a higher
meta level. In this way, some metacognitive processes dominate other
processes via control and monitoring. Although the model has been highly
influential within the field of educational metacognitive research, it is
somewhat abstract and few of the specific processes pertaining to the model
have been addressed by Nelson and Narens. Also, the strict distinction into
the two processes of control and monitoring can be seen as somewhat
arbitrary, and they offer no valid argument for why it should be divided into
only control and monitoring and not one or more types of processes.

Cues for making confidence judgments

A number of cues can influence confidence judgments (e.g. Koriat,
Nussinson, Bless, & Shaked 2008). One is the so-called processing fluency,
which is the subjective ease with which a cognitive task is performed. An
example of this is the subjective feeling a person has when trying to retrieve
a memory (Alter & Oppenheimer, 2009). Studies have shown that confidence
judgments largely seem to be based on a processing fluency cue, in which
easily recalled items in knowledge tasks are given high confidence
judgments (Kelley & Lindsay, 1993; Koriat, 1993). High correlations have
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also been found between processing fluency and confidence judgments in
studies investigating eyewitness situations (Robinson, Johnson, & Herndon,
1997; Robinson, Johnson, & Robertson, 2000).

Another cue that can be important in determining the realism of
confidence is phenomenological memory quality. Two such memory
qualities are “Remember” and “Know”. A memory is considered to belong to
the “Remember” quality if a person recollects concrete details of the memory
and to “Know” if he or she has a feeling of familiarity with the retrieved
memory (Tulving, 1985). In a study investigating the realism of confidence
in an eyewitness situation, a higher degree of realism was found for
“Remember” answers than for “Know” answers (Seemungal & Stevenage,
2002).

Individual differences in realism of confidence

A factor that might help explain differences in the ability to improve the
realism of confidence judgments is individual differences such as differences
in cognitive ability, personality and cognitive styles. Stankov, Lee and Paek
(2009) found low to moderate correlations between the level of realism and
cognitive ability, when measured based on high school grade point average
(GPA), the Scholastic Aptitude Test (SAT) and the American College Test
(ACT). This indicates that a person with higher cognitive ability can be
expected to show a higher level of realism in their confidence judgments than
a person with lower cognitive ability. However, cognitive ability is a coarse
concept, and it could be that certain aspects of cognitive ability play a more
important role in the realism of confidence than other aspects do. One such
aspect could be short-term memory (STM). It may be that the number of
items a person can hold in his or her STM is positively correlated with
realism of confidence and with the ability to increase the realism of his or her
confidence. STM is easily measured through the digit span task, in which the
person is asked to hold an increasing number of digits in his or her memory
and then shortly after this report them. Some researchers have argued that
STM and general intelligence (cognitive ability) are basically the same
concept, but several researchers have argued against this. In a study by
Ackerman, Beier and Boyle (2005), the authors found only a moderate
correlation (r = .49) between STM and general intelligence; and when using
different statistical methods on the same data, other researchers found a high
correlation (r = .85) between STM and general intelligence (Oberauer,
Schulze, Wilhem, & SR, 2005). Regardless of the controversies regarding
the relationship between STM and general intelligence, digit span could be
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considered a coarse but suitable measure of cognitive ability that can easily
be applied when investigating realism of confidence.

Little research has investigated the relationship between personality and
realism of confidence. However, one can easily imagine that differences in
personality would lead to differences in the expressed level of confidence
and consequently in realism of confidence. However, the few studies that
have investigated this issue have only found a weak relationship between
different personality aspects and realism of confidence (Dahl, Allwood,
Rennemark, & Hagberg, 2010; Kleitman & Stankov 2007; Pallier et al. 2002;
Schaefer, Williams, Goodie, & Campbell, 2004; Want & Kleitman 2006).
Some of these results will be reviewed below.

A small, but statistically significant, relationship has been found
between overconfidence and individuals high in extraversion (Dahl et al.,
2010; Pallier et al., 2002; Schaefer et al., 2004). This might be explained by
research indicating that extraversion is associated with individuals who are
active and optimistic (Costa & McCrae, 1988) and who are consequently less
likely to doubt their competence in confidence judgments tasks. Similar
results have been found for people high in narcissism (Campbell, Goodie &
Foster, 2004); that is, people with a grandiose sense of self-importance and
competence.

Studies investigating feelings of self-doubt have found negative
correlations between these and confidence in different judgment tasks
(Mirels, Greblo, & Dean, 2002). There are several measures that investigate
slightly different types of feelings of self-doubt, such as the Judgmental Self-
doubt Scale, which measures perceptions of self-doubt in one’s ability to
make decisions. The Self-doubt Subscale (Oleson, Poehlmann, Yost, Lynch,
& Arkin, 2000) captures feelings of self-doubt concerning one’s ability in
general, while the Clance Imposter Phenomenon Scale assesses subjective
fears of evaluation (Clance, 1985).

Individuals high in conscientiousness have a tendency to show self-discipline
and act dutifully. High levels of conscientiousness have been shown to have
a relation, albeit small, to overconfidence (Dahl et al., 2010, Schaefer et al.,
2004). Although other studies have failed to replicate this correlation (e.g.
Kleitman, 2008).

Openness is defined as a tendency to be open to possibilities and

different solutions and to have intellectual curiosity. People high in this trait
have been found to show a higher proportion of correct answers in different
tasks and higher levels of confidence when making confidence judgments
(Dahl et al., 2010; Kleitman, 2008).
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Another type of individual difference measure is cognitive styles.
Cognitive styles basically concern individual differences in preferences for
processing information, although the meaning of the concept has been under
great controversy (e.g. Riding & Cheema, 1991). One of the most well-
known cognitive styles is Need for Cognition (Cacioppo & Petty, 1982),
which is associated with the previously mentioned personality facet of
Openness (Sadowski & Cogburn, 1997). People high in Need for Cognition
enjoy engaging in and solving complex problems. The Need for Cognition
style includes three components: cognitive persistence, cognitive confidence,
and cognitive complexity (Tanaka, Panter, & Winterborne, 1988). Some
studies have found a positive association between Need for Cognition (Wolfe
& Grosch, 1990) and overconfidence, while others have not (Jonsson and
Allwood, 2003). However, it may be that aspects such as enjoying engaging
in complex tasks are positively related to the ability to improve the realism of
confidence, since the task of regulating confidence might be a complex task
that demands a willingness to engage in such tasks.

Another cognitive style is the Need for Closure (Webster & Kruglanski,
1994), which measures individuals’ preference for predictability, preference
for order, decisiveness and closed-mindedness. People high in Need for
Closure dislike ambiguity and seek decisive and predictable outcomes. Not
surprisingly, this cognitive style has been found to have negative associations
with Openness (Kleitman, 2008). Thus, it is likely that people who are low
in Need for Closure are more likely to succeed with the regulation of
realism, as it is likely that these tasks demand an open mind to new
solutions. On the contrary, though, it may also be that they, like people
high in Openness, are less likely to doubt their ability and will thus not
engage in the regulation of realism task in a satisfactory way.

Theories and models explaining
unrealistic confidence judgments

The complexity of the overconfidence phenomenon has been discussed
in recent years, and researchers have found that there are different types of
overconfidence depending on which types of measures are used (Moore &
Healy, 2008). The overconfidence phenomenon as such has not been
generalizable over different types of measures, e.g. confidence intervals,
global judgments, and confidence judgments. However, since this thesis
investigates the regulation of confidence judgments in particular, the review
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below will focus on attempts at explaining unrealistic confidence judgments.
There are numerous theories and models that try to explain why people make
unrealistic confidence judgments (for extensive reviews see Griffin &
Brenner, 2004 and McClelland & Bolger, 1994). The following section will
briefly review some of the most common ones. This is followed by a section
on studies reporting attempts to debias people’s confidence judgments. In a
majority of the cases, these studies adhere to one or more of the different
models and theories that try to explain why people make unrealistic
confidence judgments.

The confirmatory bias model

One widely known theory about the overconfidence phenomenon is the
confirmatory bias model (Griffin & Brenner, 2004), a version of which is
also known as the stage model (McClelland & Bolger, 1994). According to
this model, people mostly seek arguments that support their beliefs and
neglect those that oppose their beliefs. This leads to inflated confidence
judgments (Arkes, 1991). The best known advocates for this model are
Koriat, Lichtenstein and Fischhoff (1980), who presented a three-stage
model, the first stage of which entails a person who is answering two-
alternative general knowledge questions searching his or her memory to
locate relevant information and choose an answer. The authors proposed that
in this stage people selectively tend to activate information that is in favor of
a proposed answer. In the second stage, when the level of confidence in the
answer is assessed, the person making the confidence judgment will attend to
the activated information and continue to disregard information that is not
consistent with his or her hypothesis. In the third stage, in which the person
translates the confidence judgments into a numerical response, he or she will
have a tendency to generally assign too-high numerical values to these
judgments.

A recent study by Sieck, Merkle and Van Zandt (2007) analyzed a
situation with two answer alternatives, and suggested option fixation as a
contributor to the overconfidence phenomenon. This can be said to adhere to
the spirit of the confirmatory bias model, but the approach is somewhat
broader. According to Sieck et al., overconfidence is an effect of bias in the
systematic processing of alternatives so that people tend to fixate on only one
option (the favored one) in a two-alternative general knowledge task.
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The ecological model

There are different versions of the ecological model, but they all share
the idea that overconfidence is an artificial effect due to that representative
stimuli (i.e., questions) are seldom used in experimental settings
investigating overconfidence. In accordance with this, advocates of the
ecological models claim that people are good judges when it comes to
assessing their own knowledge (Griffin & Brenner, 2004; McClelland &
Bolger, 1994). The most well-known ecological model is the probabilistic
mental model (PMM) by Gigerenzer, Hoffrage, and Kleinbolting (1991, but
see also, Juslin, 1993, 1994; Juslin et al., 2000).

According to the PMM theory, if the answer to a question cannot be
easily derived from memory through logic, the person trying to answer it will
set up a probabilistic mental model. This is done by putting the task that
needs to be solved in a larger context and drawing inductive inferences. In
the example given by Gigerenzer et al. (1991), a person is asked to determine
which of two cities in Germany has the largest population. If a person cannot
derive the answer from memory or through logic, he or she will generate a
reference class, for example “Cities in Germany”, containing both answer
alternatives. From the reference class the person will generate a valid
probability cue, such as the soccer-team cue. It is probable that a city with a
soccer team playing in the Bundesliga has a larger population than one
without a soccer team in the Bundesliga. The ecological validity of this cue is
91%; that is, in 91% of the cases in which one of the cities has a soccer team
in the Bundesliga and the other does not, it is the city with the soccer team
that has the highest number of inhabitants. Thus, according to the PPM
theory, when a person interacts with the environment the observed
frequencies of facts and events become internalized and can be used as valid
cues.

If the selection of questions is not representative but consists of
“tricky” questions, the ecological validity cues will no longer be valid. An
example of what Gigerenzer et al. (1991) call a representative sample would
be the questions having been randomly drawn from an artificially but
systematically generated pool of questions concerning a certain area. ldeas
similar to those presented by Gigerenzer et al. in the context of PPM theory
were also presented by Juslin (1993, 1994) who, like Gigerenzer et al.,
argued that people are good judges of their knowledge and that a non-
representative sample of items will cause overconfidence.

15



The error model

The error model, presented by Erev, Wallsten and Budescu (1994),
accounts for overconfidence as a consequence of random response error.
According to the error model, the overt confidence judgments consist of the
internal “true” confidence judgment and random error. Thus, even though the
underlying confidence judgment is unbiased, an increase in the random
response error will lead to biased confidence judgments. Since its
formulation by Erev et al., the error model has been incorporated into the
ecological models (Juslin & Olsson, 1997; Juslin et al., 1997).

The weight and strength model

Griffin and Tversky (1992, 2002) presented the so-called strength and
weight model to explain over- and underconfidence. According to Griffin
and Tversky, overconfidence is caused by people’s tendency to focus on the
strength or extremeness of the evidence (e.g., one very bad review of a
restaurant) rather than on its weight (e.g., how many bad reviews vs. how
many good reviews). The strength of the evidence could be affected by the
“representativeness” heuristic. In an example provided by Griffin and
Tversky, an employer judges an interviewee’s ability to be a successful
manager based on whether or not he or she looks like one. The weight of the
evidence may then be used to adjust its strength according to the “anchor-
and-adjust” heuristic. That is, the employer may realize that whether or not a
person looks like a successful manager may not be the best predictive cue,
and that other cues such as education and work experience should be
observed. Since this adjustment process will be insufficient, the employer in
the example above, will still pay the most attention to how the interviewee
looks to determine his or her ability to be a successful manager. According to
Griffin and Tversky, underconfidence, on the other hand, would emerge
when the focus on weight is too high and/or the focus on strength is too low.

Since strength and weight are not easy to control in an experimental
setting, it is somewhat complicated to test the model. Griffin and Tversky
solved this issue by constructing a number of experiments with a chance set-
up. In one of the experiments, participants were to judge how likely it was
that a spinning coin was biased towards falling heads up. The participants
were told that the coin was biased towards landing three out of five times on
one side, and were given a table with a number of samples with different
sample sizes (number of times the coin had been spun). The results showed
that participants tended to focus more on the proportion of heads observed
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(the strength) than on the sample size (weight), which led to overconfidence
in their judgments when strength was high and weight was low.

Attempts at debiasing people’s
confidence judgments

The different attempts at increasing the realism of people’s confidence
judgments often appertain to different models and theories regarding the
overconfidence phenomenon. Therefore, first, a review of the debiasing
attempts adhering to the different models and theories just reviewed will be
provided. This will be followed by a review of the debiasing attempts that are
not associated with any special model or theory.

The confirmatory bias model

If the confirmatory bias model is correct, then an appropriate debiasing
technique would be to make people acknowledge information that argues
against their answers. Koriat et al. (1980) reported two experiments that
supported their theory and technique. In the first experiment, the participants
were told to come up with arguments both for and against the two answer
alternatives in a general knowledge task. Results showed that the group that
had to come up with these arguments had a lower level of overconfidence
than a control group that did not have to come up with any arguments. In the
second experiment the participants in one condition were to come up with
arguments against their answers, and in the other condition the participants
were to come up with arguments favoring their answers. Only the condition
in which the participants came up with arguments against their answers
showed a lower level of overconfidence compared to a control condition.
Although these results speak in favor of the model, attempts at replicating
them have failed (Allwood & Granhag, 1996; Fischhoff & MacGregor,
1982). The option fixation theory, which, as noted above, spiritually adheres
to the confirmatory bias model, was empirically tested by its authors (Sieck
et al., 2007). In two experiments, overconfidence was reduced when
participants were asked to evaluate their answer options separately in a two-
alternative answer format general knowledge task.

The ecological model
In accordance with the ecological model, studies have shown that when
a randomly selected sample from a pool of general knowledge questions is
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used to assess the realism of confidence, overconfidence is significantly
lowered or even disappears (Gigerenzer, et al., 1991; Juslin, 1993, 1994;
Juslin et al., 2000). However, several studies trying to employ a
representative design have still found overconfidence, indicating an
overconfidence effect above and beyond what can be explained by the
ecological model (Keren, 1997; Griffin & Tversky, 2002), although this issue
remains controversial.

The error model

Although it is questionable whether Erev et al.’s (1994) study can be
considered an explicit debiasing attempt, the authors showed that increasing
the error variance also increased the level of overconfidence and
underconfidence in a data set. Erev et al. further showed that
underconfidence and overconfidence could be derived from the same data
set, depending on which statistical analysis was used. Minimizing random
error by aggregating multiple confidence judgments of an outcome has also
proved to be a successful debiasing method (Johnson, Budescu & Wallsten,
2001; Wallsten & Diederich, 2001). Another debiasing attempt that adheres
to the error model is the dialectical bootstrapping model, although this
debiasing attempt has not been investigated for confidence judgments
specifically but rather for numerical estimations (Herzog & Hertwig, 2009).
In dialectical bootstrapping a second estimate is made after questioning the
accuracy of the first estimate, and then the average estimate of the two
judgments is used. Herzog and Hertwig found this average estimate to be
more accurate than asking participants to simply make a second judgment
without instructing them to question their first judgment.

The weight and strength model

According to the weight and strength model, perfect realism would
occur when there is a balance between weight and strength (Griffin &
Tversky, 1992; 2002). Although the experiments testing the weight and
strength model by Griffin and Tversky (1992; 2002), mentioned above,
cannot be considered explicit debiasing attempts, they implicitly investigate
how to increase realism of confidence by investigating when over- and
underconfidence occur. The experiments lend some support to the notion that
perfect realism seems to occur when there is a balance between weight and
strength.
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Other attempts at debiasing confidence judgments

Several other studies have tried, without success, to increase the realism
of people’s confidence judgments (for a previous review see Fischhoff,
1982). For example, several studies have tried fruitlessly to warn people of
the overconfidence phenomenon (e.g., Fischhoff, 1982; Gigerenzer et al.,
1991; Hedborg, 1996).

Some studies have tried to train people to make more realistic
confidence judgments. The more successful of these studies have been
concerned with giving participants feedback during training sessions. In a
study by Lichtenstein and Fischhoff (1980), participants took part in 11
consecutive training sessions, each consisting of 200 general knowledge
guestions that the participants were to answer and then assign confidence
judgments to those answers. After each session the participants were given
extensive feedback regarding how they had performed on the 200 questions
with respect to the realism of their confidence judgments. The feedback
consisted of, among other things, the level of over-/underconfidence shown,
how often they used a certain probability assessment and the mean level of
confidence for correct and incorrect items. The result of each training session
was also discussed with the participants for 5-20 min after each session. The
study showed that a majority of the participants did improve the realism of
their confidence, and that this improvement took place early in the
experiment (between the first and second training sessions). In a follow-up
experiment, Lichtenstein and Fischhoff (1980) used only three training
sessions and still found a significant increase in realism of confidence for the
participants after the training sessions. The effects of the training did not
generalize very well, for example, they did not generalize to a task in which
the participants were to discriminate between European and American
handwriting, a task considered very similar to the one the participants had
been trained in. Other attempts involving giving participants performance
feedback have also led to increased realism of confidence (Benson & Onkal,
1992). A study by Stone and Opel (2000) investigated whether different
types of feedback could help participants increase their confidence judgments
for two-alternative art questions. The participants were given either
performance feedback (feedback on their level of realism in the session) or
environmental feedback (information on the event about which they are
making confidence judgments). Since the participants in this study answered
questions on art history, the environmental feedback consisted of a small
lecture regarding art history. Whereas the performance feedback led to
increased realism, the environmental feedback led to higher levels of
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overconfidence. However, environmental feedback also led to the
participants being able to use their confidence ratings to better distinguish
between correct and incorrect answers. In a similar study by Arkes,
Christensen, Lai and Blumer (1987), the participants were given feedback on
questions they had answered that appeared to be easy but were actually quite
difficult. After the feedback, when told to answer a new set of questions, the
participants’ realism had improved, although they were now slightly
underconfident.

Conclusions regarding models, theories
and attempts at debiasing confidence
judgments

Even though many empirically supported models and theories have
been presented, no particular one can be said to hold the whole solution to
the challenge of increasing the realism of confidence. Instead, they each
provide us with a piece of the puzzle to better understand how to make
confidence judgments more realistic. In light of this, the aim of this thesis is
to provide further pieces to this puzzle. The studies in this thesis are not
founded on any of the previously mentioned models or theories concerned
with explaining unrealistic confidence judgments in general and the
overconfidence phenomenon in particular. Rather, the basis of this thesis is to
investigate whether people have the ability to regulate their confidence
judgments in order to become more realistic, and the overconfidence as such
may have been a consequence of several of the explanations offered by the
different models above. However, the studies in this thesis assume that when
people attempt to regulate the realism of their confidence judgments they use
different types of cues. These often derive from the retrieval of the answer to
the memory questions.

Second-order metacognitive judgments

What we mean by the term second-order metacognitive judgment is a
judgment that regulates a first-order metacognitive judgment (e.g. the
accuracy of confidence judgment, judgments of learning, etc.). Just as
metacognition can be referred to as “any knowledge or cognitive activity that
takes as its object, or regulates any aspect of any cognitive enterprise”
(Flavell et al., 1993, p. 150), an activity that targets the regulation of a
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metacognitive process, which is the nature of second-order judgments, can be
referred to as meta-metacognition.

Although Nelson and Narens (1990,1994) never used the term meta-
metacognition when describing the generalization of their two-level model to
incorporate more levels, they laid the foundation for how this term could be
used. The idea that metacognitive judgments can also be regulated is
interesting, and in recent years a humble amount of research has provided
support for the idea of a meta-metacognitive ability (Cesarini, Sandewall &
Johanneson, 2006; Dunlosky, Serra, Matvey, & Rawson, 2005; Miller &
Geraci, 2011). Cesarini et al. (2006) asked their participants to adjust their
original confidence interval in assessing how many questions they would
answer correctly, and this adjustment of confidence intervals resulted in a
significant decrease in overconfidence. In the study by Dunlosky et al.
(2005), the authors reported successful second-order assessments of
judgments of learning of paired associates. Miller and Geraci (2011) found
that low-performing students showed higher overconfidence in their first-
order prediction of their total exam performance than did high-performing
students. However, interestingly enough, the low-performing students were
more accurate in their second-order judgments of these first-order
predictions.

The above studies are all examples of successful second-order
judgments, and provide support for the idea of a meta-metacognitive ability
in the sense of a process that regulates a metacognitive process. This process
can generally be said to be divided into two different parts: first, the
identification of a metacognitive judgment in need of adjustment; and
second, the adjustment of the metacognitive judgment. The identification part
may be an example of Nelson and Narens’ (1990, 1994) monitoring process
while the adjustment part may exemplify Nelson & Narens’ control process.

Summary of the studies

The four studies of this thesis share many common features. Therefore,
with the aim of reducing repetitiveness in their presentation, common
methodological features in the procedure will first be addressed.

General method

Introduction to realism of confidence. In all four studies, all
participants were given an introduction concerning the concept realism of
confidence. As part of these instructions, they were given examples of people
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being underconfident, perfectly realistic and overconfident when answering a
knowledge quiz. They were also given examples of a person being
underconfident, perfectly realistic and overconfident when answering
specific questions regarding a film he or she had just seen in Studies I, Il and
IV and specific questions regarding geography in Study Il1. This introduction
was basically the same in all four studies, with the exception of Study |
Experiment 1, which did not contain as many examples as the latter version
did.

The realism of confidence knowledge test. To measure how well the
participants understood the concept realism of confidence, they were all
given a test on this. This test was administered after the introduction of the
concept, mentioned previously, and was used in all studies with the exception
of Study | Experiment 1, in which no such test was administered. The test
consisted of ten items in Study | Experiment 2, and Studies Il and 111, and of
11 items in Study IV.

Confidence task. After the realism of confidence knowledge test, the
participants were asked to answer questions concerning different types of
memory. In Studies I, 1l and 1V the participants were presented with episodic
memory questions concerning a video clip they had seen at the beginning of
the experiment. In Study Il the participants instead answered semantic
memory knowledge questions on a wide variety of topics. If they did not
know the answer, they were asked to guess.

After each answer, the participants were told to rate on a confidence
scale, described further below, how confident they were that their answer
was correct. They were told that the person with the highest proportion
correct after this task would receive an extra movie ticket.

Confidence scale used in the Confidence task. The confidence scale
in Study | Experiment 1 ranged from 0% (“I’m absolutely sure my answer is
incorrect”) through 50% (“Guessing”) to 100% (“I’m absolutely sure my
answer is correct”). In Study | Experiment 2, for the recognition questions
the participants’ confidence scale ranged from 50% (“Guessing”) to 100%
(“I’m absolutely sure my answer is correct”), and for the recall questions the
confidence scale ranged from 0% (“Guessing”) to 100% (“I’m absolutely
sure my answer is correct™). In Studies I, 11l and IV the confidence scale
ranged from 0% (“I’m absolutely sure my answer is incorrect”) to 100%
(“I’m absolutely sure my answer is correct”).

The Exclusion task. After the Confidence task the participants
proceeded to the regulation task, in which they were to try to improve their
realism of confidence. The regulation task used in Study | was called the
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Exclusion task. In this task, the participants were asked to exclude the 15
items from the Confidence task that they believed had the most unrealistic
confidence judgments. They were also informed that the person with the best
realism of confidence after the Exclusion task would receive an extra movie
ticket.

The Adjustment task. The regulation task used in Studies II, Il and IV
was called the Adjustment task. In this task, the participants were asked to
modify the confidence judgments they believed were unrealistic in the
Confidence task by assigning new confidence judgments to their answers.
They were told that they could modify as many confidence judgments as they
wanted, but it was recommended that they change at least 20 (Studies Il and
[11) or 25 (Study 1V). Yet, if the participants felt they had been perfectly
realistic, or wanted to change fewer or more than this, they were to feel free
to do so. The reason the participants were asked to change a certain number
of confidence judgments (20 or 25, depending on the study) was that there
should be a substantial number in order to detect a difference. They were also
told that if they decided to change a confidence judgment they had to change
it by at least ten percent units, but if they wanted to they could make a greater
change than this. They were also informed that the person with the best
realism of confidence after the Adjustment task would receive an extra movie
ticket.

Study |

Aim. Study | consisted of two experiments, and the aim was to
investigate whether it was possible for a person to increase the realism of his
or her confidence judgments by choosing which confidence judgments to
report. This idea can be seen as a generalization of Koriat and Goldsmith’s
memory model (1996), in which confidence judgments are used to regulate
the accuracy of memory reports. The study also investigated whether there
was a correlation between cognitive ability, as measured in the digit span
task, and the ability to increase the realism of confidence.

Method. In Experiment 1 the participants were 135 adults. The
experiment had four conditions: two for recognition and two for recall. The
recognition and recall conditions were analyzed in separate 2x2 mixed
ANOVAs. Two variables were investigated: the within-participant variable
Task (Confidence task vs. Exclusion task) and the between-participants
variable Group (confidence judgments with/without realism rating).

The participants were first shown a short video clip of a women being
kidnapped, and after a filler task they were given instructions on the concept
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realism of confidence. They performed the Confidence task, in which they
answered 50 questions regarding the video clip they just had seen. In two of
the conditions (the recognition conditions) they answered two-alternative
guestions, and in two others (the recall conditions) they answered directed
recall questions. In one of the recognition conditions and one of the recall
conditions they also, after each confidence judgment, rated how realistic they
believed their confidence judgment was.

In Experiment 2, with 135 adults, the procedure was the same as in
Experiment 1, with the exception that the filler task was switched to a digit
span task in order to measure cognitive ability. The participants were given
instructions on the concept realism of confidence and a test concerning how
well they understood this concept. They then performed the Confidence task
and the Exclusion task. The design of Experiment 1 was the same as in
Experiment 2, with the exception that there were only two conditions: one for
recognition and one for recall.

Results. In both Experiments 1 and 2, the participants showed
overconfidence. In the recognition conditions in Experiment 1 the
participants significantly decreased the realism of their confidence, as
measured with the absolute bias measure, when asked to exclude the 15
confidence judgments they believed were the most unrealistic. In the recall
conditions, there was no significant difference in the confidence realism
between the Confidence task and the Exclusion task. The analyses showed
that the participants in fact increased the level of confidence from the
Confidence task to the Exclusion task, indicating that they chose to keep
answers with high confidence judgments. In Experiment 1, no differences
were found between the conditions with respect to the realism measures
between the participants who made an additional realism rating of their
confidence judgments and those who made no additional rating.

In Experiment 2, there was no significant difference in the recognition
condition between the Confidence task and the Exclusion task. However, the
recall condition managed to increase the realism of their reports, measured
with the calibration measure. Furthermore, the analyses showed that the
participants increased the level of confidence from the Confidence task to the
Exclusion task, indicating that they chose to keep answers with high
confidence judgments. Analyses conducted with only the participants who
had gotten all items correct on the knowledge test concerning the concept
realism of confidence did not render any different results. Furthermore, no
correlation was found between cognitive ability, as measured in the digit
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span task, and the ability to increase the realism of confidence in the
Exclusion task.

Study Il

Aim. The study investigated whether people had the ability to increase
the realism of their confidence judgments by modifying the confidence
judgments they believed were unrealistic. Two cues for making confidence
judgments were also investigated, namely processing fluency and the
phenomenological memory quality (Remember/Know).

Method. The participants consisted of 200 people. The study had a
mixed 3x2 design with the between-participant variable Condition (control,
Fluency, Remember/Know) and the within-participant variable Task
(Confidence task and Adjustment task). The participants were shown a short
video clip depicting a theft in a park, after which they performed a filler task.
After this they were given instructions about the concept realism of
confidence and then filled out the knowledge test concerning the concept.
During the Confidence task, they answered 40 recall questions. In the control
condition, the confidence scale was followed by the next question. In the
Fluency condition, the participants were told to rate how easy/difficult it had
been to retrieve the answer. In the Remember/Know condition the
participants were told to rate the phenomenological memory quality
(“Remember”, “Know” or “Guessing”) associated with the answer. Next,
they proceeded to the Adjustment task.

Results. The results showed that on average the participants were
overconfident after performing the Confidence task. Furthermore, the results
showed that the participants increased the realism of their confidence when
asked to modify the confidence judgments they believed were unrealistic, as
measured with the absolute bias and calibration measures. However, it was
only the control condition that managed to do this. The analyses also
indicated that the increase in realism was not just the consequence of a
simple heuristic, by which the participants merely decreased their average
level of confidence from the Confidence task to the Adjustment task. Rather,
further analyses showed that the participants had the ability to choose the
confidence judgments that were more biased than the confidence judgments
not chosen for modification. In addition, they then managed to increase the
realism in the chosen confidence judgments. Moreover, the results showed
that the participants targeted more incorrect than correct items. No
differences in the results were found when the analyses were conducted with
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only participants who had gotten all items correct on the knowledge test
regarding the realism of confidence concept.

The results also showed that the reported processing fluency for the
confidence judgments chosen to be modified was low, indicating that
processing fluency may have been used as a cue for choosing which
confidence judgments needed to be modified. The results from the
phenomenological memory quality analyses indicated that confidence
judgments belonging to “Know” responses were chosen to be modified more
often than those belonging to the other two phenomenological memory
qualities. The analyses also indicated that the degree of realism was the worst
for the “Know” responses. With respect to the level of realism of confidence
in the “Remember” and “Guessing” answers, there was no difference in level
other than that there was a slight overconfidence for “Remember” answers
and a slight underconfidence for “Guessing” answers.

Study Il

Aim. This study investigated whether people could successfully
regulate the realism of semantic memory reports by modifying the
confidence judgments they believed were unrealistic. Furthermore, we also
investigated whether differences in personality and cognitive styles could
explain differences in the ability to make successful second-order judgments.

Method. The 151 participants were given a short presentation regarding
the concept realism of confidence, and then answered the knowledge test
measuring this concept. They then performed the Confidence task, answering
40 general knowledge questions on different topics such as sports,
geography, etc. Next, they proceeded to the Adjustment task. After this they
filled out several personality questionnaires, such as Goldberg’s Big Five
Markers (Goldberg, 1992), the Judgmental Self-doubt Scale (Mirels et al.,
2002), the Self-doubt subscale (Oleson et al., 2000), the Clance Imposter
Phenomenon Scale (Clance, 1985) and the Narcissistic Personality Inventory
(Raskin and Terry, 1988). They also filled out two cognitive styles
questionnaires, namely the Need for Cognition (Cacioppo & Petty, 1982) and
the Need for Closure Scales (Webster and Kruglanski,1994).

Results. The results showed that on average the participants were
slightly overconfident after performing the Confidence task. Furthermore, the
results showed that on average the participants did not manage to increase
their realism, as measured with the absolute bias measure. They did,
however, manage to significantly increase their confidence for correct
answers, thus improving the realism for these answers. Further analysis
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showed that the participants identified an average of 46% of the potential
deviation from perfect realism for correct answers and 39% of the potential
deviation for incorrect answers. Less than 1% of the correct items with 100%
confidence and 1% of the incorrect items with 0% confidence were chosen
for adjustment.

The factorial structure of the personality measures and cognitive styles
measures was determined using exploratory factor analysis. A five-factor
solution, explaining 71.6% of the total variance, was suggested by the latent
root criterion. The factors were: Self-doubt, Openness, Conscientiousness,
Extraversion/Narcissism, and Agreeableness. The factors did not correlate
with the ability to identify items in need of adjustment. However, the
Openness factor predicted the participants’ level of confidence in both the
Confidence and Adjustment tasks. Interestingly, people high in Openness
showed high confidence for incorrect items in both the Confidence and
Adjustment tasks. Extraversion/Narcissism was also found to correlate
positively with first-order confidence judgments for correct items.

Study IV

Aim. This study investigated whether participants had the ability to
improve the realism in their confidence judgments for an episodic memory
task, and whether this effect could be further improved by giving them
advice. This advice concerned asking them to attend to the confidence level
of both incorrect and correct items during the Adjustment task, as well as
telling them to focus on the phenomenological memory quality the recalled
answer had. The effect of asking the participants to engage further in the task
was also assessed.

Method. The participants, 220 adults, were shown a video clip of a
kidnapping. Next, they were instructed on the realism of confidence concept
and then took the knowledge test concerning this concept. They then
performed the Confidence task, in which they answered 50 directed recall
questions on the video clip. After this, they performed the Adjustment task.
In the control condition, participants were not given any advice regarding
how they should go about making these adjustments. In the Correct/Incorrect
condition, participants were advised to lower the confidence for the answers
they believed were incorrect and increase the confidence for answers they
believed were correct. In the Remember/Know condition, it was explained to
participants what phenomenological memory quality meant and they were
advised to focus on modifying confidence judgments to answers with a
“Know” quality since these are often associated with less realism than
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“Remember” answers. All participants then proceeded to the last task, the
Extra Adjustment task, in which they were told that previous studies have
shown that when people are told to try to adjust the realism in their
confidence judgment the effect is small, and that there is often room for
improvement after the Adjustment task. Thus, they now had a further
opportunity to improve the realism in their confidence judgments. They were
told that the participant with the best realism in confidence after this task
would receive an extra movie ticket.

Results. After performing the Confidence task, the participants were on
average overconfident. Furthermore, they increased the realism in their
confidence judgments, as measured with the absolute bias measure, after
performing the Adjustment task. The improvements had no effect on the
calibration measure. Furthermore, when confidence was investigated for
correct and incorrect items separately, there was only a significant decrease
in confidence for incorrect items and no difference in level of confidence for
correct items. There was no difference between the three conditions; thus the
participants in the two advice conditions did not manage to further improve
the realism in their confidence. The Extra Adjustment task did not help to
improve the participants’ realism in confidence; rather, it significantly
worsened the realism as compared with the Adjustment task. However, after
the Extra Adjustment task the participants were still significantly more
realistic than after the Confidence task.

When it came to identifying the items in need of adjustment,
calculations showed that the participants, depending on condition, managed
to identify a proportion of 41%-48% of the total confidence deviation from
perfect realism for correct items after the Adjustment task. For incorrect
items, the proportions were 31%-36%. In the Extra Adjustment task, the
participants identified 25%-28% of the total deviation in the Adjustment task
for correct items and 17%-18% of the total deviation from realism for
incorrect items.

Analyses showed that the participants were better at identifying both
correct and incorrect items in need of adjustment in the first Adjustment task
than in the Extra Adjustment task.

However, they were successful in not choosing items that were not in
need of adjustment, since only a small proportion of correct items with 100%
first-order confidence judgments were chosen for modification (3% in the
Adjustment task and only 2% in the Extra Adjustment task). For incorrect
items, 6% of the items with 0% first-order confidence judgments were

28



chosen for modification in both the Adjustment task and the Extra
Adjustment task.

Regarding the regulation aspect, analyses showed that participants were
better at modifying the confidence for incorrect items in the Adjustment task
compared to the Extra Adjustment task. No difference was found for correct
items.

General discussion

This thesis explored people’s ability to regulate the realism of their
confidence judgments of their memory reports by being able to make
successful second-order judgments of their first-order confidence judgments.
The making of successful second-order confidence judgments could be seen
as a form of meta-metacognition.

Two different methods of making second-order confidence judgments
were used in this thesis. The first employed an Exclusion task whereby
participants were asked to exclude the confidence judgments they believed
were the most unrealistic. The second employed an Adjustment task whereby
participants were asked to adjust the confidence judgments they believed
were unrealistic.

Below is an integrated discussion of the results of the four studies. First,
results regarding the main aim of the thesis are discussed, namely the making
of successful second-order confidence judgments. This is followed by a
discussion of the differences found between the regulation of episodic and
semantic memory. Then, results regarding the use of recognition and recall
questions are discussed, followed by a discussion regarding the effect of cues
and individual differences on the improvement of realism. After this,
attempts to further improve the realism of confidence are addressed. Finally,
concluding remarks are made, the limitations of this thesis are addressed and
future directions are suggested.

The making of successful second-order confidence

judgments

In Study | the task used for trying to increase the realism of confidence
was the Exclusion task, whereby participants were asked to exclude the 15
items they believed had the worst realism. This task can be seen as a
generalization of Koriat and Goldsmith’s memory model (1996), in which
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confidence judgments are used to regulate which memories should be
reported. However, in Study | the regulation was not of memory reports per
se but was done in order to improve the realism in confidence. Contrary to
our expectations, the results showed that it was only the participants in the
recall condition in Experiment 2 who managed to increase their confidence
realism, and that the recognition condition actually worsened their realism of
confidence as a consequence of the Exclusion task. The differences between
recognition and recall answers will be discussed further in the recognition
and recall section of the general discussion.

A more successful method for increasing the realism was the
Adjustment task used in Studies I, 111 and IV. This task includes both the
identification of confidence judgments in need of adjustment (lacking
realism) and the adjustment of the confidence level of these items in order to
increase the realism of confidence. For the second-order judgment to be
successful, both the identification and the adjustment parts of the task need to
be successful.

Study Il showed that participants were actually able to increase the
realism in their confidence judgments, as measured with both the absolute
bias and the calibration measures, by being able to adjust the confidence
judgments they believed were unrealistic. These results are in line with those
found for the making of successful second-order metacognitive judgments,
such as judgments of learning (Dunlosky et al., 2005), confidence intervals
(Cesarini et al., 2006) and global judgments (Miller & Geraci, 2011).

In Study 111 there was no significant improvement on the absolute bias
measure. However, the participants did manage to increase the confidence
for correct items, thus increasing the realism in their confidence judgments
for these items. The results of Study Il were partly replicated in Study 1V, as
the participants managed to increase the realism in their confidence
judgments. However, this improvement was only found on the absolute bias
measure. The lack of improvement in calibration measure could be due to a
floor effect, since the participants were very realistic to begin with, as
measured with this measure.

In general, the effect sizes of the improvements in realism in Studies I,
[l and IV were small. Similarly, research shows that in previous debiasing
attempts in which people have tried to improve the realism of their
confidence judgments by receiving feedback, this has not resulted in large
improvements (e.g. Lichtenstein & Fischhoff, 1980). There are at least two
reasons why the improvement in Studies II, I11 and 1V was so modest. First,
the participants did not change as many confidence judgments as they could
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have. In addition, as indicated by the realism measures after the Adjustment
task, there was still room for improvement. The formula used in Studies Il
and 1V also indicated that the participants did not identify all items that
deviated from perfect realism. Second, the realism levels were quite good in
all studies after the first-order confidence judgments, thus making
improvement more difficult. Therefore, in future studies investigating
improvements of realism, tasks with higher initial bias levels might be
chosen in order to increase the sensitivity of the investigations. It would also
be interesting to investigate tasks for which there is an evident
underconfidence effect (Baranski & Petrusic, 1999; Bjérkman et al., 1993;
Stankov, 1998) in order to study whether participants are able to improve the
realism in these tasks as well.

When it comes to the validity of the two regulation tasks (the Exclusion
task and the Adjustment task) it could be argued that the Adjustment task is
more valid from an ecological perspective. In real life it is more likely that
we are given the chance to adjust our confidence judgments (Studies 11, 111
and 1V) rather than simply excluding them altogether (Study I). For example,
a witness in court can be asked to evaluate — and consequently might adjust —
a confidence judgment of a statement already made, if he or she feels this is
necessary. However, with respect to an educational setting, the version of the
regulation task used in Study I, the Exclusion task, may have some validity.
When answering a test, a student might need to reevaluate and, if necessary,
modify his or her confidence judgments regarding the answer alternatives he
or she deems likely. However, it is possible that the student will decide not to
answer the question at all or to provide a new answer as an effect of losing
confidence in the original answer. On a similar note, a recent study has
investigated how students can regulate their accuracy by excluding certain
answers via a plurality option technique (Higham, 2013).

In all, the results of Studies II, Il and IV provide further support for a
meta-metacognitive ability. This ability can be divided into two parts, shown
in Figure 1, namely identification and adjustment. The identification part can
be seen as incorporating what Nelson and Narens (1990,1994) consider the
monitoring processes on a meta level (the accuracy of a cognition, in this
case a confidence judgment). That is, the identification concerns the
observation and evaluation of the accuracy of the confidence judgment; that
is, its realism. The adjustment part concerns the adjustment of the confidence
judgment to better fit the accuracy level. This process may not differ from a
first-order confidence judgment, and may therefore only be a metacognitive
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judgment rather than a meta-metacognitive one. Thus, the adjustment part
bears similarities with the control process in Nelson and Narens’ model.

We do not know which specific processes underlie the regulation of
confidence. The error models have shown that when people make several
confidence judgments their realism improves, since the random error
decreases (Johnson et al., 2001; Wallsten & Diederich, 2001). Speculatively,
it could be that the increase in realism is an artifact of merely redoing the
first confidence judgment. However, studies have shown that merely redoing
a confidence judgment does not lead to better realism (Allwood, Granhag,
and Johansson, 2003). On a similar note, researchers investigating the
dialectical bootstrapping model (DBM) found that when participants were
asked to merely redo their estimations they did not improve their judgments
(Herzog & Hertwig, 2009).

It may be that some of the participants followed the procedure detailed
in the DBM, reported by Herzog and Hertwig (2009). DBM draws on
previous research showing that the average of the predictions of many
individuals is better than a typical estimate in the same group. In the DBM, a
participant first must answer a numerical estimation question, and then after
some time provide a new estimation while considering that their first
estimation is off the mark and thinking about reasons why this could be the
case. Based on this the participants are to make a second estimate, and then
the average of these estimations is used. However, it may seem somewhat
unlikely to argue that most participants carried out the final part of the
Bootstrapping model (averaging). Instead, their ability to regulate the realism
in their confidence judgments may be explained by the fact that they, when
asked to increase their realism, engaged in different associations compared to
when they did the Confidence task. If so, two reasons for this may be: first,
that the activation pattern in their long-term memory (LTM) was somewhat
different when they attempted the Adjustment task compared to when they
attempted the Confidence task; and second, that the two tasks as such were
slightly different.

The DBM and our Adjustment task, used in Studies I, Il and IV, are
similar in that they require two responses that to some extent draw on
somewhat different knowledge. However, they 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 crucially involves averaging the two estimates.

However, further research is needed to investigate which processes
underlie the regulation of confidence realism.
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Cognitive Processes

Metacognition

Meta-metacognition

Adjustment task

1. Identification 2. Adjustment

Figure 1. The conceptual relationship between the two parts of the
Adjustment task, meta-metacognition and metacognition. Figure from
Buratti, Allwood and Kleitman (2013).

Differences in regulating realism between episodic

and semantic memory tasks

An interesting result in this thesis was the difference found in the
regulation of realism between episodic and semantic memory tasks. For
episodic tasks participants were better at increasing the realism for incorrect
items (Studies Il and 1V), and for semantic memory tasks they were better at
increasing the realism for correct items (Study I11). Some researchers have
theorized that there are differences when it comes to making confidence
judgments for episodic and semantic memory answers, for example the
availability of encoding possibilities, feedback and heuristics used (Perfect,
Watson & Wagstaff, 1993, Perfect, 2004). Similar differences can be
important during the regulation of confidence judgments.

One reason for the differences found in the regulation of confidence for
episodic and semantic tasks is differences in the form of feedback received in
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the context of the different memory tasks. In similarity with the confirmatory
bias model (Koriat et al., 1980), it may be that confidence judgments for
semantic memory information are associated with more confirmatory
feedback than episodic memories. For semantic memory information, it is
easier to establish whether an answer is correct or not since a person is
expected to receive feedback confirming correct answers more often during
their lifetime and thus has more possibilities to encode the correct answer
compared with incorrect answers. For example, knowing that Paris is the
capital of France is a fact that a person can receive confirmatory feedback on
in many different contexts, e.g. while learning at school, when scheduling a
holiday, etc. Thus, knowing whether a correct answer is correct is often
easier in a general knowledge task than knowing whether an incorrect answer
actually is incorrect, since there is a lack of confirmatory feedback in the
latter case. Contrary to semantic memory tasks, for episodic memory tasks
individuals do not have the same possibility to have received confirmatory
feedback for single questions during their lifetime. Moreover, the multiple
encoding possibilities may not exist in the same way as for semantic
memory. For example, a person experiencing an event may only experience
the salient features of the event once. For example, the person that they see
during the event they may never have seen before. Thus, a lack of
confirmatory feedback and of encoding possibilities in episodic memory
might make it hard for people when they try to regulate the realism of their
confidence judgments of answers to episodic memory questions. This may
cause them to instead give more attention to answers that may be incorrect.
Moreover, it may also be easier for people during the regulation task to be
able to target what stands out and what seems unlikely; that is, answers they
believe are incorrect.

Another reason why the incorrect answers were targeted more during
episodic memory tasks could be that participants focused more on the
processing fluency cue for episodic reports than for semantic memory
reports. Since many people have beliefs regarding how well they perform on
different semantic memory tasks, it may be more likely that they let these so-
called information-based cues guide them in making confidence judgments
for semantic reports. However, when there is a lack of belief regarding how
well one performs during a task (which might be true to a larger degree for
episodic memory), it is likely that these confidence judgments will be based
on external cues such as processing fluency (Koriat et al., 2008). As Study 11
showed, processing fluency seemed to be a cue for choosing which items to
regulate during the Adjustment task.
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Regulating the realism when using recognition and

recall questions

In Study | the recognition conditions did not manage to increase the
realism of the participants’ confidence judgments; in Experiment 1 the
participants in the recognition condition even worsened their realism
significantly, and the recall condition in Experiment 2 managed to increase
their realism. Other studies in this thesis showed that people were able to
increase their realism for recall questions in both episodic (Studies Il and V)
and semantic memory contexts (Study I11). Even though recognition
guestions were only used in Study |, one might be tempted to draw the
conclusion that this type of question is not ideal when trying to improve the
realism of confidence. However, in this thesis the regulation of realism when
using recognition questions was only assessed by asking the participants to
perform the Exclusion task. As the results from Study | showed, this task
rendered very small improvements effects for the recall condition as well
(only significant when non-parametric tests were used).Thus, it is difficult to
conclude whether it is the recognition questions or the Exclusion task (or
both) that caused the unsuccessful attempts at improving the realism in these
conditions. Interestingly, the recognition conditions in Experiment 1 actually
decreased the participants’ level of realism of confidence. However, this
finding was not replicated in Experiment 2. One reason for this could be that
the confidence scales were different in Experiment 1 and Experiment 2.
Since the start and end of the full-range confidence scale (i.e., ranging from
0%-100%) used in Experiment 1 contained more unrealistic responses,
excluding confidence judgments from the middle of the scale (“Guessing”)
could lead to an increase in absolute bias, which is what happened in
Experiment 1. Since the scale in Experiment 2 was half-range, going from
50% (“Guessing”) to 100%, the exclusion of items from and near the 50%
confidence class would not lead to the same significant decrease in realism.
This in turn could explain why the decrease in level of realism in the
recognition conditions was not replicated. However, contradicting this, an
extra analysis (not presented in the results section above), not including the
confidence judgments below 50% in the recognition conditions in
Experiment 1, showed that the participants still decreased the level of realism
as measured with the absolute bias measure. Presently, there is no clear
explanation for why the decrease in the recognition conditions in Experiment
1 was not replicated in Experiment 2.
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Cues for increasing the realism of confidence

Confidence judgments are often based on different types of cues (Koriat
et al., 2008). In Study Il we investigated two such different types, namely
processing fluency and phenomenological memory quality (Tulving, 1985).
When investigating processing fluency as a cue for making confidence
judgments in Study |1, a high positive correlation between the reported
processing fluency and the level of the confidence judgments was found.
This correlation could indicate that processing fluency is used as a cue for
assessing the correctness in the memory report. When a memory is easily
retrieved, people are more confident in its correctness. The results also
showed that items chosen to be modified had a lower processing fluency
score than items not chosen to be modified. This indicates that processing
fluency may have been used as a cue for identifying the items in need of
increased realism since the participants chose to modify confidence
judgments with lower processing fluency scores. However, it should be said
that — based on the results from Study Il — it is not possible to say for certain
that it was processing fluency that affected confidence judgments and not the
other way around, that it was the confidence judgments that affected the
subjective feeling of ease. However, there is evidence from other
experimental studies supporting the possibility that it is processing fluency
that affects confidence judgments (Kelley & Lindsay, 1993; Koriat, 1993). It
should be noted that even if the participants in the Fluency condition in Study
Il chose the confidence judgments with the lowest processing fluency score,
this may not have had the expected effect, since they did not manage to
increase the realism of their confidence judgments in this particular
condition. This could be due partly to a floor effect, since the bias and
calibration level was lower for this condition than for the control condition. It
could be that the processing fluency rating aided participants in making more
realistic first-order judgments in the Confidence task. These issues should be
further investigated in future research.

The results of Study Il also showed that the confidence judgments for
the items associated with the memory quality “Know” were chosen to be
modified more often than those associated with the other memory qualities.
In accordance with previous findings, the realism was the worst for “Know”
answers (Seemungal and Stevenage, 2002). The reason the confidence
judgments for “Know” responses were chosen to be modified more often
could be that the phenomenological memory quality was used as an implicit
or explicit experience-based cue (Koriat et al., 2008). Regardless of whether
it was an implicit or explicit cue, it was still a valid cue for increasing the
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realism of confidence. However, using “Know” as a cue did not have the
expected effect since the participants in this condition did not manage to
increase the realism of their confidence judgments. But the lack of such of
effect could be due to the same floor effect that might have affected the
Fluency condition, since the Remember/Know condition in Study Il was also
found to be highly realistic even during the Confidence task. Again, these
issues should be further investigated in future research.

Yet another possible cue for increasing the realism of confidence
emerged during Study I. The results indicated that the majority of confidence
judgments chosen to be excluded came from the confidence class labeled
“Guessing” in the confidence scale. During Experiment 1 the “Guessing”
label was applied to the 50% confidence class in both the recognition and
recall conditions, and during the Exclusion task more items from this
confidence class were excluded. However, when the “Guessing” label was
changed from the 50% confidence class in Experiment 1 to the 0%
confidence class in Experiment 2 for the recall condition, this led to a change
in the exclusion pattern. Now, more items from the 0% confidence class were
selected than from the 50% confidence class in the recall condition. This
result may indicate that the participants used the “Guessing” label as a
superficial cue for doubting an item’s realism. In Experiment 1 the
“Guessing” confidence class was not one of the most biased classes;
however, in Experiment 2 when the label was changed in the recall condition
and applied to the 0% confidence class this was in fact one of the more
biased confidence classes. Thus this superficial cue, choosing items from the
confidence class labeled “Guessing”, might partly explain why there was an
increase in realism for the recall condition in Study | Experiment 2 but not
for any of the recognition conditions.

Finally, it should be noted that the realism regulation perspective may
offer new ideas for investigating not only which cues are the basis for
second-order confidence judgments but also which cues are the basis for
first-order judgments.

The effect of individual differences on the ability to

increase the realism of confidence

In this thesis, the relationship between various individual difference
aspects, such as cognitive ability (Study I), personality and cognitive styles
(Study 1), and the regulation of confidence realism, was investigated. In
Study I no relationship was found between cognitive ability (as measured in
the digit span task) and the ability to increase the realism of confidence.
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However, although no correlation was found between the digit span task and
the ability to increase the realism of confidence, there may still exist some
relationship between cognitive ability and the ability to increase the realism
of confidence. It may be that the digit span task did not capture aspects of
cognitive ability that are important when trying to increase the realism of
confidence. One such aspect may concern the executive function, such as the
ability to update information or the sensitivity to different retrieval cues.

In Study I11, only a weak link was found between personality and
cognitive style variables on the one hand and first- and second-order
confidence judgments on the other. The Openness factor was found to predict
the confidence level in both the Confidence task and the Adjustment task.
Most interesting was that this factor predicted confidence for incorrect items
but not for correct items. The reason for this result could be that people high
in Openness are less likely to doubt their ability and intellectual competence,
making them less likely to doubt the correctness of their answer.

The Extraversion/Narcissism factor also predicted confidence in first-
order judgments for correct items. This result is in line with previous results
indicating that people high in extraversion (Pallier et al., 2002 Schaefer et al.,
2004) and narcissism (Campbell et al., 2004) tend to show overconfidence.
However, in line with our general results concerning the weak association
between personality and metacognitive realism, Dahl et al. (2010) only found
very low associations between personality and first-order confidence
judgments.

Furthermore, Study 111 found no relationship between participants’
ability to identify items in need of adjustment and the personality and
cognitive style factors. One of the reasons for this result could be that there
were two floor effects. First, there was little room for improvement in the
Adjustment task due to the very realistic confidence level after the
Confidence task. Second, the number of adjustments was quite low.

The effect of trying to enhance the improvements in

realism

Since the improvements in realism in Studies 11 and I11 were small and
further analysis showed that there was room for more improvements after the
Adjustment task, Study IV was designed to investigate whether these
improvements could be enhanced.

This was investigated partly by giving participants advice, such as to
pay attention to whether they believed an item was correct or incorrect and to
increase or decrease their confidence accordingly (correct/incorrect
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condition), or by telling them to focus on the phenomenological memory
quality, in which a relationship between lower levels of realism and the
quality “Know” had been observed. Interestingly, neither of these conditions
showed improved realism more than the control condition. Thus,
participants’ tendency to focus more on incorrect than correct items during
the regulation of episodic memory reports was not balanced out by the
advice. A further analysis confirmed this since there was only a significant
decrease in confidence for incorrect items during the Adjustment task also in
this condition. Neither did the Remember/Know condition become more
realistic after the Adjustment task, which is surprising since the results of
Study Il showed that the group who made Remember/Know ratings were
more realistic in the Confidence task than the control group. However, both
of these judgments made in Study IV regarding the answers’ correctness vs.
incorrectness, as well as their phenomenological memory quality, were
delayed judgments made in the Adjustment task on answers given during the
Confidence task. This difference might help explain why the
Remember/Know condition was so unsuccessful in Study IV compared to the
expectations derived from Study II.

The final attempt at trying to help the participants improve their realism
by “trying more” was also unsuccessful. It even had the effect that the
participants significantly lowered their realism, as measured with the
absolute bias measure. There may be a number of reasons for this result.
First, it is possible that it was the result of a floor effect, since the participants
managed to increase their realism quite well during the Adjustment task,
leaving very little room for improvement in the Extra Adjustment task.
Secondly, the fact that the participants were asked to try more in the Extra
Adjustment task might have made them feel pressured to make more
adjustments even though they might have felt satisfied with their realism
after the Adjustment task. Similar to these results, Lichtenstein and Fischhoff
(1980) found that, when they tried to train participants to be more realistic in
their confidence judgments, all the improvement in realism came between the
first and second of eleven training sessions. Thus, it could be that there is a
ceiling for how good participants can get when it comes to improving their
realism. However, Lichtenstein and Fischhoff’s study differs from Study IV
in many aspects. Most importantly, they had a training session with their
participants after each session with personalized feedback. In the current
study, all participants were given an elaborate, but general, introduction to
the concept realism of confidence.

39



It is therefore questionable whether “try more” instructions are relevant
in helping people further improve their realism. In any case, this is likely to
depend on how successful they are in their first regulation attempt. Thus, it
may be difficult for people not only to identify a lack of realism in their
confidence judgments, but also to identify when they have reached ideal
realism in their confidence judgments.

Concluding remarks

In this thesis, the making of successful second-order confidence
judgments of episodic and semantic memory was investigated. Studies I, 11,
I11, and 1V support the notion that people have a second-order metacognitive
ability when it comes to regulating the realism of confidence judgments.

The making of successful second-order confidence judgments differs from
previous attempts of debiasing in very important ways. First, previous
approaches to debiasing have focused their attempts on explaining why
people are overconfident in their first-order judgments, and the improvement
attempts have therefore concerned helping people make realistic first-order
confidence judgments for different types of performances (e.g. Erev et al.,
1994; Gigerenzer et al., 1991; Juslin, 1993, 1994 ; Griffin & Tversky, 1992,
2002). In this thesis, however, the intention was to investigate whether
people have the ability to go back and adjust first-order judgments
retrospectively by making second-order judgments.

Since previous research suggests that there are multiple reasons for
overconfidence, for example that it depends on error (e.g. Erev et al., 1994),
the representativeness of the sample (e.g. Gigerenzer et al., 1991) and
individual differences (e.g. Campbell et al., 2004), among other things, it
may be that the success of second-order judgments depends partly on the
most prominent reasons for overconfidence in the particular context studied.
For example, it might be easier for people to realize that the question they
have answered is tricky and thereby adjust their confidence level accordingly
during the Adjustment task than it is for people to consider how random error
might affect their confidence judgments.

Limitations
One limitation of the present research is the high level of realism the
participants showed already after the Confidence task (Studies I, II, 11l and

IV), which may have left little room for the effects of attempts to improve the
realism to be fully identifiable. Thus, the room for improvement in realism
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was limited for the participants. It was only in the recall condition in Study |
Experiment | that the levels of bias and calibration were unrealistic enough to
be at a satisfactory level for making second-order judgments. There could be
many reasons why the level of realism was so good in these studies. One not
unlikely reason is that the introduction to the concept realism of confidence
given to all participants before the Confidence task in the four studies might
have changed the way they used the confidence scale to rate their answers.
Although several studies have shown that warning participants does not
make them less overconfident (Fischhoff, 1982; Gigerenzer et al., 1991;
Hedborg, 1996), the introduction to the concept could still have affected how
the participants here went about making confidence judgments. To further
investigate people’s ability to improve the realism in their confidence
judgments, it could therefore be of value to use tasks and items for which
people give less realistic confidence judgments to their answers. Such tasks
may not be representative tasks, if considered in relation to the space of all
possible tasks and their natural frequencies in the world; although this may
be difficult to judge. Moreover, not all challenges and tasks people face in
the world are representative, and sometimes they are challenged to deal with
tricky tasks (Smith, Shantau, & Johnson, 2004).

In Study | different scales were used for the two experiments. This
limits the interpretations of the findings in Study I. These scales also differed
from those used in Studies Il, 111 and IV. Therefore, the possibility of
comparing Study | with the other studies is somewhat limited, and
differences in results should be interpreted with caution.

Also, the term recognition in Study | is used in a more indirect and
metaphorical sense, as the memory of the film clip was visually encoded and
the response alternatives were described verbally. Thus, the participants had
not seen the verbal descriptions in the response alternatives before answering
the questions, and these descriptions can therefore not be recognized in a
strict sense.

Future directions

Besides investigating tasks with a higher degree of bias, as noted above
it would also be interesting to investigate tasks that have been shown to
produce underconfidence effects. It would be especially interesting to
observe whether people are able to regulate the realism of confidence for
tasks displaying underconfidence effects using the Adjustment task method.

Moreover, future research may fruitfully further explore the difference
in realism regulation between episodic and semantic memory — for example,
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differences with respect to the use of different types of cues for making
confidence judgments and when regulating them. It is possible that the
making of confidence judgments in episodic memory context is governed
more by so-called experience-based cues such as processing fluency, while
information-based cues, such as people’s beliefs about their recall ability, are
more important in semantic memory contexts (Koriat et al., 2008). Although
individual differences such as personality and cognitive styles, in similarity
to other research, only showed a weak link to the making of first- and
second-order judgments, it would be interesting to see whether personality
and cognitive style have any predictive value concerning episodic memory
tasks.

Further studies could also investigate whether children of different age
groups have the same ability to regulate the realism of confidence as adults
do, and when this kind of meta-metacognitive ability develops during one’s
lifespan.

Finally, it would also be of interest to examine whether the same
methodology, especially the Adjustment task, could be used to investigate
other types of meta-metacognitive judgments with respect to the extent to
which they can be successfully regulated by people. Two examples, possibly
with some promise for educational contexts, concern the regulation of
feelings of knowing and judgments of learning.
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