Running Head: Feelings of error

Feelings of error in reasoning — in search of a pm®menon

Amelia Gangenti**Sacha Bourgeois-Girontland Francesco Mancihi

!Department of Cognitive Science
University of Messina
Via Concezione, 6-8, 90128-Messina, Italy
?Institut Jean-Nicod, CNRS-EHESS-ENS
29, rue d’Ulm, 75005
Paris, France.
3Scuola di Specializzazione in Psicoterapia Cogmitiv

Viale Castro Pretorio,116, 00185-Rome, Italy

"Corresponding author. Tel.:+39-06-3216801; fax:8898222743. E-mail address:

gangemia@unime.it




Feelings of error in reasoning — in search of a pm®menon

Abstract

Recent research shows that in reasoning taskedshjsually produce an initial intuitive answer,
accompanied by a metacognitive experience, whichlbdeen called Feeling of Rightness (FOR,;
Prowse Turner & Thompson, 2009). This paper is diateexploring the complimentary experience
of Feeling of Error (FOE), that is, the spontaneautbtle sensation of cognitive uneasiness arising
from conflict detection during thinking. We invegie FOE in two studies with the “bat-and-ball”
(B&B) reasoning task, in its standard and isomarptontrol versions. Study 1 is a generation
study, in which participants are asked to genetta¢&r own response. Study 2 is an evaluation
study, in which participants are asked to choodevd®n two conflicting answers (normative vs.
intuitive). In each study, the FOE is measured hiy EOE Questionnaire. Results show that the
FOE is significantly present in the standard B&Bktavhen participants give a wrong answer, that
our questionnaire can measure it, and furtherntbeag it is diagnostic of genuine error.

Keywords: Feelings of Error; Cognitive biases; Bat-and-Bploblem; Feelings of Error

Questionnaire, Feelings of Rightness.



When faced with cognitive tasks, we are often dtterzed by the tendency to base our
responses on fast intuitive impressions rather tramimore deliberative reasoning. Although this
intuitive “heuristic” thinking might sometimes baseful (cf. Harvey, Watkins, Mansell & Shafran,
2004), it will often cue biased responses thatiareonflict with the normative ones (logical, or
probabilistic or decisional) (cf. De Neys, Cromheek Osman, 2011; De Neys, 2012). The ease
with which these biased responses are generatedraate a strong intuition that they are correct,
thus not requiring further analysis (Thompson, Bv&rCampbell, 2013).

A number of cited research studies have focusedhese intuitions, or better, on these
sensations of “being right”, and currently the et on these monitoring and controlling processes
in reasoning is growing. For example, Thompson @ikkagues (e.g. Prowse Turner & Thompson,
2009; Thompson, Prowse Turner & Pennycook, 201ayehshown that in reasoning problems
(such as syllogisms and conditionals), the prodactif an initial, intuitive answer is accompanied
by a metacognitive experience, which has beendc&keling of Rightness (FOR). According to the
Metacognitive Dual-Processes Theory (Thompson gt28l11), the FOR (which exists along a
continuum) is an affective response, which complemehe fast and automatic “heuristic” response
(Type 1 processes) to a task. It is assumed toenergted by automatic and largely implicit
processes, whose origins are not likely availableanscious processes (see Koriat & Levy-Sadot,
1999). It has been argued (see, Thompson & Mors&®9i2), that a strong FOR presumably
explains the compellingness of many cognitive ibas, because — as the heuristic output (Type 1
processes) is judged to be reliable — it discowwagedeeper and slower processing by the second
system of cognitive processing, the analytical fhype 2 processes) (see also Thompson et al.,
2013). This affective response arises from thenttyewith which the initial answer is produced (i.e.
the level of easiness or efficiency that an itequnees to be processed), such that fluently prodluce
answers give rise to a strong FOR. This FOR, in tletermines the extent and probability with

which Type 2 processes will be engaged. Becausey mahe intuitions produced by Type 1
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processes are fluent, it is common for them to dmmpanied by a strong sense of rightness. By
contrast, “more effortful, less efficient processbsuld produce a weaker FOR” (Thompson, 2009,
p. 176), and consequently, an engagement of thigtengystem to accurately process the output
produced by the heuristic one.

In reasoning, FOR can be compared to similar mgtatee phenomena in the domain of
perception and memory. For example, in memory liegalasks, retrieving an answer from memory
is accompanied by a Feeling of Familiarity (FOFhiah is the cue that the retrieved item is thetrigh
one. Moreover, when recall is used to test episod&nory, people sometimes fail to retrieve
previously encoded information, but express a Rgebf Knowing (FOK) (e.g., Koriat, 2000;
Efklides, 2006), that they could recognize the iinfation on a later test (e.g. Nelson & Narens,
1980). Analogously to FOR, this family of metacdiy@ experiences can produce erroneous
judgements. For example, people can express higiidence in inaccurate memories, and this is due
to properties of the retrieval processes that preduemories, rather than to the contents of memory
per se.

All these metacognitive experiences are used piliynar describe situations where individuals
believe they possess knowledge (i.e. FOR, see Teom2009), but other knowledge states appear
to be based on similar boegativemetacognitive appraisals (ifeelings of wrongnes$hompson &
Morsanyi, 2012). For example, when individuals dode that they do not know (cannot even
partially retrieve) the answer to a given questihiey may refer a “Feeling of Not Knowing” (e.g.
Glucksberg & McCloskey, 1981). Moreover, accordiagrhompson and Morsanyi (2012), negative
emotional states would also contribute to judgmeitsonfidence. For example, feelings of disgust
affect moral judgments, even when the actions bg@idged do not cause any harm (e.g., incest
between consenting siblings, Haidt 2001).

So far, very few empirical studies have investigateesefeelings of wrongness the context of

reasoning. Yet, it is quite often that subjectsvisg) problems that give rise to biased systematic
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errors or cognitive illusions become conscious fmahething is wrong with their performance. They
may not know what exactly, they may not preciseffer back to a specific moment in their recent
performance, but they sense that they did not partmrrectly (see, e.g., Piattelli-Palmarini, 1994)

In the present study, we try to expand the dat#éhese spontaneous and implicit metacognitive
processes in reasoning, through the exploratidfeefing of Error (FOE) (that can be viewed as the
inverse and complementary experience to FOR). FO&ssumed to accompany the intuitive and
erroneous answers usually evoked by those cogridsies that typically provoke biases or illusions
It might arise from conflict detection during reasgy. Recent empirical work on conflict detection
during thinking (De Neys & Glumicic, 2008; De NeySromheeke & Osman, 2011; De Neys,
Moyens & Vansteenwegen, 2010), have indeed shoanaitiults and older adolescents are highly
sensitive to the conflict between heuristic respsnand traditional normative considerations in
classic reasoning problems, at least at an impée#l (“feeling we are biased”).

Our goal is both to explore and confirm the FOE rgmeenon, in order to reach a deeper
understanding of its nature and its possible ml@romoting reflection upon and correction of the
erroneous response. Like FOR, FOE might play airolaediating the extent and quality of Type 2
thinking. However, in this paper, we restrict oovastigation to the following questions:

* Is FOE actually present while performing certaias@ning tasks that generate systematic

errors?

* And, in particular is FOE reliable, in the sensat iharises when people are actually

mistaken?

* Finally, might FOE arise from the conflict betwdatuitive responses and traditional

normative considerations in a reasoning task?

To this aim, in two different studies, we use apesknental task known to generate a large

amount of errors: the bat-and-ball problem (Fredker2005):



A bat and a ball together cost $1.10. The bat cstmore than the ball. How much does the
ball cost?

We chose this task because it usually yields antimé erroneous response, which is 10 cents, but
the correct answer is 5 centb.the ball were to cost 10 cents, the bat wouldtc®l.10 (i.e., $1
more), According to De NeysRossi & Houdé (201)3the explanation for the “10 cents” bias is that
people substitute the critical relational “morerthatatement by a simpler absolute statement: “The
bat costs $1".This task is thus an example of the so-called battei substitution. Individuals
confronted with difficult questions often intuitiyeanswer an easier one instead (see De Neys, Rossi
& Houdé, 2013; Kahneman, 2011; Kahneman & Frede#0K2), usually without being aware of the
substitution. Although reasoners do not delibeyateflect upon their response, and do not know
what the correct answer is, it is possible thay tbeuld detect the substitution process, showing a
substitution sensitivity (De Neys et al., 2013)

To be sure that a lower FOE among participants g the incorrect response does reflect error
detection in the tasks, and not simply some sogeokral, trait-like response doubt among
cognitively poor reasoners, we also used a nonlcorérsion of the bat-and-ball problem (control
problem):

A magazine and a banana together cost €2.90. Tlyanmze costs €2. How much does the
banana cost?

Recently presented by De Neys et al. (2013), isdue cue conflicting responses and is very easy
to solve because it does not contain the relastieEment (hore than”)that usually triggers the
substitution and thus the error. We expected feare and hence participants should show a very
floored FOE level with it.

In Study 1, for both the tasks, unlike most parth& studies on these metacognitive experiences,
participants are asked to draw their own conclusicather than to evaluate given conclusions

(generation task). We assume that the FOE wouldasdy and more strongly generated in case of
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incorrect answer, because of the conflict detectioning reasoning (intuitive vs. correct answer),
resulting diagnostic of actual errors.

In Study 2, in order to further investigate thistict detection, participants were asked to choose
between the two conflicting answers (evaluatiok)tass in the most part of studies (e.g. Shynkaruk
& Thompson, 2006; Thompson et al., 2011). We asdateregardless of whether reasoners give an
answer based on intuition or on normative pringplthe conflict between responses would be
detected. However, FOE would be diagnostic of datua@rs, resulting higher in case of intuitive
answers.

In both studies, subjects are given the FeabhBrror Questionnaire (FOE-Q, see below). It is a
self-report questionnaire, and was developed tone@the FOE elicited by the tasks, specificalty, t
assess the affective state, in which our parti¢géound themselves in while performing the tasks.
This questionnaire has been borrowed from a questioe previously used with obsessive-
compulsive disorder patients, the ‘Not Just Rigkpé&tience—Questionnaire’ (Coles, Frost, Heimberg
& Rhéaume., 2003; Heimberg, Frost & Steketee, 200/ have adapted it to assess the cognitive
uneasiness felt by subjects performing reasonisgstaContrary to prior studies, in which these
metacognitive feelings were measured with only queestion (e.g. “at the time | provided my answer
| felt...”, followed by a likert scale ranging from: {guessing) to 7 (certain I'm right), we have

chosen to assess it with a more articulated quesdice.

Study 1
Method
Participants
A total of 145 undergraduates taking an introductesychology course at the University of
Messina (Italy) participated in return for coursedit. Their mean age was 24 years (SD= 6 years);

100 (69%) were females. Participants provided amiihformed consent.



Material and procedure

Participants are given a booklet with written iostrons, and the bat-and-ball (B&B) task, in its
standard and non-conflict (control problem) versioAll the problems are printed on separate pages
of the booklet. We translated them from Englislo iltalian.

In the case of the bat-and-ball problem, culturalmmon items are used, a stamp and an
envelope, as baseball is widely ignored in Italy:

An envelope and a stamp cost €1.10 together. Bnepstosts €1 more than the envelope. How

much does the envelope cost?

The correct answer is 5 cents, but the task tylgiedicits incorrect answers, which is 10 cents.

To make sure that the differential item contenthef B&B problem did not affect the findings, the
item content and control status of the problem veemapletely crossed. For half of the sample, we
used the envelop/stangd/10 content in the standard version and the magédmnana/€2.96ontent
in the control version. For the other half of tlzenple, the contents of the two presented problems
are switched. Moreover, in order to avoid carryos#ects from one task to the others, presentation
order of the tasks are counterbalanced. Partigparg also given a short break among the two
problems.

Participants are told to read the problems canefid to solve them individually. After solving
each task, participants are asked to fill in theliRg of Error-Questionnaire (FOE-Q), assessing the
level of cognitive discomfort arising from the jusimpleted task. The FOE{G2gins by presenting
the cognitive uneasiness sensation to participants:

While | was solving the task, | had the unpleasamtsation that | was not behaving exactly as |
should or the way | would have liked to

Afterwards, respondents are asked to indicate venethnot they experienced this feeling during
the task and the degree of this feeling (from @t ‘at all” to 4: “extremely strong”). Participardse

subsequently asked to rate this sensation in fivesions, by using again a 5-point scale (0 = “not
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at all”, 4 = “extremely strong”):

* How intense was this sensation?

* How unpleasant was this sensation during the t&#b® unpleasant is this sensation now?

* To what extent was this sensation due to the fpéhat you didn’t solve the task as you

should?

* To what extent did this sensation mean there waseong wrong or incomplete in the task?

The FOE-Qotal score can range from 0 to 24, with higherassaoeflectingtronger FOE.

For the two tasks, each participant’s performandbe task is coded as correct/incorrect.
Results

To examine how well the occurrence ratings forRd=-Qitems held together, we used
Cronbach’s alpha. This revealed that the interoabistency for the scale is high in the current
sample § =0.86.

In line with previous studies, only 30% of pariants managed to solve the standard B&B
problem correctly. Incorrect responses were alragslusively of the “10 cents” type (i.e. 100 out of
102 responses), suggesting that biased participaares not simply making a random guess but were,
indeed, engaged in the hypothesised substitptiocess. As predicted, the control task was solved
correctly by 97% of the participants.

As shown in Fig. 1, FOE was significantly higheithe standard versions of the B&B task, when
participants performed badly, than in the contexision where their performance was correct, F (1,
101) = 658.46, p< .000%?, = .87. (see Fig. 1).

Figurel also shows that FOE was significantly lower in ceesss who solved the standard
problem correctly(F(1, 143) = 66.29, p < .08}, = .32; M= 8.79, SD=4.51), than in those who
performed badly in the same task (M=16.52, SD=410543)= 8.8, p<.000), while FOEdoes not
significantly differ in the control probleinetweenthose who solved the standard problem correctly

(M=2.39, SD=2.7) and incorrectj=2.01, SD=3.14(t(143)= .68, p=.4¥.



Please insert Fig. 1 about here
Study 2

In our first study, results indicate that participawho actually failed in the tasks experienced
FOE, to a greater extent, than those who succeedgtm. This shows that FOE is diagnostic of
genuine error. According to De Neys and colleag@é41; 2013) and Thompson & Johnson (2014),
we could explain this accuracy as determined byetaeation of the conflict between the intuitive
answer and the normative one, which impacts onr¢lasoning process. This conflict sensitivity
might lead participants to acknowledge that theiorg response is questionable. In study 2, to
further investigate this conflict detection, papants were asked to choose between the two
conflicting answers (evaluation task), as in thestrmart of studies (e.g. Shynkaruk & Thompson,
2006; Thompson et al., 2011; Thompson & Johnsoh4P0Ne expected that participants would be
less accurate in their negative metacognitive juglgisr when reading the response, because of the
sense of familiarity produced by the intuitive aessee De Neys et al., 2011; De Neys & Bonefon,
2013), which might increase the conflict between ¢brrect and the incorrect answer. According to
this, the correct answer could result questionable, We expected however that FOE would once
again reveal itself diagnostic of actual error,omipg participants high level of it when wrong. We
used the same task employed in the earlier study.

Method
Participants

A total of 148 undergraduates taking an introductosychology course at the University of
Messina (Italy) participated in return for coursedit. Their mean age was 23.8 years (SD= 5.6
years); 94 (63.5%) were females. Participantsigdeal/written informed consent.
Material and procedure

As in the previous study, each participant is gieebooklet with written instructions and the

Italian version of the two versions of the B&B taskfter having read each task, participants are
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asked to choose between two conflicting answers.th® standard version of the B&B they are
asked to choose between 5 cents (correct answéK) gsnts (incorrect but intuitive answer), for the
control version of the B&B they can choose betw®@0 (correct answer) vs 0.95 (incorrect
answer). The incorrect answer was chosen justulsecaery similar to the correct one.

Participants are asked to read the problems céyefnt to solve them individually. Participants
are then asked to fill in the Feeling of Error-Quamaire (FOE-Q).

Also in this study, to be sure that the contefithe B&B problem did not affect the findings, the
item content and control status of the problem weerapletely crossed. The presentation order of the
two tasks are counterbalanced. For all tasks, padicipant’s performance in the task is coded as
correct/incorrect.

Results

To examine how well the occurrence ratings forRRE-Qitems held together, we used
Cronbach’s alpha. This revealed that the interoakistency for the scale is high in the current
sample & =0.85.

Only 34% of participants managed to solve thedsieshB&B problem correctly. The control task
was solved correctly by 97% of the participants.

As shown in Fig. 2, FOE was significantly higheithe standard version of the B&B task when
participants performed badly, than in the contexision where their performance was correct, F (1,
96) = 424.02, p< .000%7, =.81. (see Fig. 2).

Figure2 also shows that FOE was significantly lower in ceesss who solved the standard
problem correctly(F(1, 146) = 6.55, p < Gﬁp =.05; M= 11.3, SD=4.26), than in those who
performed badly in the same task (M=14.18, SD=5t6B16)= 3.15, p<.0}, while FOEdoes not
significantly differ in the control problemetweenthose who solved the standard problem correctly

(M=1.2, SD=2.94) and incorrectM=1.35, SD=2.46(t(146)= .35, p=.78.
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Please insert Fig.2 about here

Since participants of Study 1 and Study 2 wereuitant from the same population, and did not
differ in regards to sex({ (2, 148) = 2.89, p=.23) and adélé4) = .08p = .94), we compared
their level of FOE in the two studies, rated witittbthe correct and incorrect answers to the
standard version of the B&B task. A 2 (generatisnavaluation study) X 2 (correct vs incorrect
answer) ANOVA shows an interaction effect betwdenttvo factors, such that the difference
between correct and incorrect answer in FOE raismtager in the generation task, than in the
evaluation one, F (1, 289) = 15.5, p< .00@21;,:05. Participants giving the correct answer in the
evaluation study (Study 2) reported a higher FOEXM37, SD= 4.26), than those succeeding in
our generation study (Study 1, M=8.79, SD= 415291) 5.03, p<.0001. Participants giving the
incorrect answer in the evaluation study (Studsepprted a lower FOE (M=14.18, SD= 5.54), than
those failing in our generation study (Study 1, M&PR, SD= 4.95t (291) 3.81, p<.0002).

Discussion

In the context of reasoning, few authors have drattention to negative self-appraisals by
subjects who are victims of biases or of cogniiilsions. Some exceptions, precisely in the contex
of the heuristics-and-biases research progranDanmdeys and colleagues (e.g. De Neys et al., 2011;
2013; De neys &Bonnefon, 2013), and Piattelli-Palmavho wrote, in 1994: “Those subjected to
Tversky-Kahneman experiments, which are problerasrtdise cognitive illusions, are often
conscious that something is wrong in their reaspin) anyone involved in one of these
experiments or tests understands, in the intimat¢ysareason, that something is tending to go away.
He may not know what, but he knows something isnarking” (pp. 40-41).

Our studies were designed to investigate just tHeséngs of error (FOE) experienced by
individuals, when they produce incorrect resporiees reasoning task explicitly designed to elicit
those responses. In both studies, we used thenbdball problem. Because of its arithmetical nature

participants can easily recognize non-normativéoperance as errors.
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In general, our data indicate that participants &btually failed in the task experienced FOE, as
measured through the Sense of Error QuestionnBdE{Q), to a greater extent, than those who
succeeded in it. This shows that FOE function kalie signals when errors are objectively present.

Analogously to the FORs (Thompson et al., 2011;mjbson & Johnson, 2014), we could
explain this accuracy as determined by a detecidhe conflict between the intuitive answer and
the normative ongsee De Neys and colleagues, 2011; 2013; De Neg§2, Zhompson & Johnson,
2014). Although reasoners do not deliberately ceflgpon their response, and do not know what the
correct answer is, it is possible that they cowdtedt the conflict, showing a conflict sensitiviye
Neys et al., 2013), which impacts on the reasopmegess. When individuals are called to produce
the response, this impact is stronger in casetoitive (wrong) answer, than in case of normative
(correct) one, leading them to acknowledge that thng response is highly questionable. In our
generation study, negative metacognitive judgm@@E) are indeed more accurate, than in our
evaluation study. When patrticipants were askedhtmse between the two conflicting answers
(evaluation task), they were less accurate in thegative metacognitive judgments, probably
because of the sense of familiarity produced byrthetive answer to be evaluated (see De Neys et
al., 2011; De Neys & Bonefon, 2013). This familigrinight be responsible for the increase of the
conflict between the correct and the incorrect asws a result, the correct answer becomes
guestionable, too.

So what are the cues that give a person the fetllatghe solution that s/he has just given isyike
to be incorrect (FOE), and what is the role of ¢hielings? Some authors claim that the experience
of errors is normally mediated by some non-conscionitoring processes, in particular, conflict-
monitoring, and error-detection processes (De Newd., 2008; 2010; 2011). Conflict is defined as
the co-activation of two incompatible responsesrie task (Carbonnell & Falkenstein, 2006), while
error-detection processes target the specificatlyneous response when a conflict is presentnin li

with this perspective, we hypothesise that FOE hketic feelings (Metcalfe, 2000), are at least
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partly conscious, and serve a crossover functloey mediate between implicit-automatic and
explicit-analytic processes (Koriat, 2000). Presbinan the bat-and-ball, the mechanisms of
conflict monitoring and error-detection send coassisignals, such as FOE, to the subject when the
resolution of conflict or the detection of erromist automatic and requires analytic cognitive
strategies. FOE form a conscious experience ewargth while experiencing them, participants may
not yet have reached the correct answer. A paaintipas this sensation perhaps precisely because
s/he is not yet able to explicitly detect and cheaaze her/his error (see Piattelli-Palmerini, 409n
fact, people are not able to identify the exactmadive principles that are being violated (in askt
arithmetical rules). But, whenever their intuitiaeswer conflicts with the normative one, people do
seem to acknowledge that their response is quedtienThe fact that this conflict is affecting thei
judgments, implies that reasoners implicitly adherthese normative principles (De Neys et al.,
2011; De Neys, 2012; De Neys et al., 2013). Indaeatharacteristic of our substitution problem is
that their solution is easily understood by papagits, when explained (Frederick, 2005). These
experiences thus have a critical role as they shgtivate a more analytic approach (e.g. Type 2
thinking). Further studies are thus required tofyerhether FOE might play a role in mediating the
extent and quality of Type 2 thinking. Accordingtbe Metacognitive Reasoning Theory, the initial
intuitive (Type 1) response would be accompaniethkbyFOE (with an increasing of its level),
which in turn would determine the extent of analngagement (for example rethinking time, see
Thompson et al., 2011) as well as the answer ch@mgfea decreasing of its level) (for example, the
outcome of analytic engagement). We should thusm@ethe possible role of FOE in promoting
reflection upon and correction of the erroneoupoase, and thus verify whether the FOE actually
triggers the Type 2 thinking when strongly present.

Of course, the present study has a number ofdtraits, and still leave unsolved a number of
guestions. First, contrary to our study, previduslies on the complimentary Feelings of Rightness

find relatively little correspondence between cdafice and accuracy (e.g. Shynkaruk & Thompson,
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2006), although Thompson et al. (2011) found a bpaitive correlation with easier items. A
possible reason for this apparent incongruity & the task used in the current study is generally
different from those used by Thompson et al., sagchyllogistic or conditional reasoning. Our
present data do not allow us to conclude that FQ#eadictive of accuracy in a general way. It could
be task specific. According to Stanovich and W2608), tasks could differ along a number of
dimensions, such as the probability of conflictedéibn. We should thus verify with other studies,
whether the FOE keep on being diagnostic of edswr with other classic and more difficult
reasoning problems, such as syllogisms or conditsplthough the attribute substitution has also
been proposed as an explanation for errors in @lassic tasks, such as the conjuction fallacy task
(Kahneman & Frederick, 2002). Some recent studi#gstive standard conjuction problem showed
that biased reasoners are less confident abeutrésponse, than controls (e.g. De Neys &
Feremans, 2012) Another reason for this apparsotepancy between FOE and FOR could be that
the cues to feeling right (like fluency) are qudiéferent from those giving an intuition of error.
Maybe different instructions could cause individui attend to different cues. In our study,
participants are required to pay attention to uhgleasant sensation they felt during the task. In
other studies participants are asked to expressReelings of Rightness in their answémother
reason could be the difference between our FOEtignesire, and the one-item rating confidence
scale usually employed in previous studies (e.gwBe Turner & Thompson, 2009).

Secondpf course, the link between monitoring and perfarogais not always mediated by
conscious feelings (Reder & Schunn, 1996), raitegguestions of why one should experience any
feelings at all, and in case whether s/he is awhtlee source of those feelings. We did not digectl
tackle the issue of consciousness in this papéthbough the FOE- Questionnaire, used to account
for the extent of FOE, we submit that they are canss experiences, even though they do not consist
in a full-fledged explicit account of errors andsteading cognitive procedures. Related to thisneve

though the FOE-Questionnaire requires participamtieink about what their feelings were during the
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task, it is not clear whether they report a linggimpression or suggested post-hoc feelings. It i
also not clear whether they report a sense thgtlthee committed an error rather than the senge tha
they have not been complying with a correct procedu
The present paper represents a preliminary studgaresults need to be extended. With it we

hope to stimulate further research on negatiVieaggdraisals by subjects who are victims of biases
or of cognitive illusion.
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