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Unfounded Con!dence? Gender 
Di"erences in Overcon!dence 
Across Toronto Adolescents

We make many decisions every day. What do I 
want to eat for breakfast: oatmeal or toast? Should I 
bring an umbrella to school in case it rains? Which 
team do I think will win the Super Bowl? We o!en use 
probability estimates to make these decisions – if we 
were wondering whether to bring an umbrella or not, 
we need to estimate the probability that it will rain. 
Despite the many decisions we make, most people are 
grossly miscalibrated in their estimates. Calibration 
measures the correctness of probability assessments. 
Someone is well-calibrated if their probability esti-

mate equals the true proportion, and miscalibrated 
if their probability estimate is far from the true pro-
portion. Generally, most people are miscalibrated and 
overcon"dent, meaning most people believe they are 
better calibrated than they actually are. By de"nition, 
overcon"dence is “the di#erence between mean con-
"dence and overall accuracy” (Brenner et al., 1996, p. 
212). 

Miscalibration and overcon"dence have grave im-
plications in the real world, as these estimates guide 
actions that have signi"cant and consequential out-
comes. For example, miscalibration in the "nancial 
world results in excessive risk-taking among "nance 
professionals and consequently the mismanagement 
of funds. It therefore becomes crucial to understand 
how people are miscalibrated and how to correct such 
miscalibrations. $is paper examines con"dence and 
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calibration across gender and age, and the goal is to 
investigate whether previous "ndings in the gender 
and con"dence literature apply in the adolescent age 
group.

Literature Review
Overcon!dence 

$ere is seemingly unanimous agreement among 
researchers that people are overcon"dent in their 
probability estimates. In a summary of research on 
calibration done before the 1980s, Lichtenstein et al. 
(1982) note that for calibration where the outcome 
is discrete (e.g., the estimate for “they are planning 
an attack”), participants are prone to miscalibration 
and overcon"dence and overestimate how much they 
know. Where the outcome is continuous (e.g., the es-
timate for “how much will this project cost?”), the au-
thors "nd overcon"dence as well. For continuous out-
comes, subjects tend to estimate density curves that 
are too narrow (i.e., density curves graph the probabil-
ity of di#erent outcomes, and a narrow density curve 
means that the estimated range of di#erent outcomes 
is too small). $is bias means that the overcon"dence 
in continuous outcomes stems from subjects thinking 
they know more about uncertain quantities than they 
actually do. Subjects’ tendency to estimate narrower 
density curves than the true density curve is support-
ed by Tversky & Kahneman (1974), who argue that 
the adjustment and anchoring e#ects are responsible 
for the phenomenon in question. $e adjustment and 
anchoring e#ects occur when one makes estimates 
by starting with an initial value and then adjusting 
that value. Di#erent initial values will yield di#erent 
estimates, each biased towards their initial value. $e 
anchoring e#ect is responsible for narrow density 
curves as most participants will estimate the 0.9 and 
0.1 marks by adjusting up and down respectively from 
their initial estimates. $e adjustment e#ect, Tversky 
& Kahneman (1974) argues, causes the 0.9 mark to be 
insu%ciently large and the 0.1 mark to be insu%cient-
ly small, resulting in a narrow con"dence interval. 

Another recurring trend is the relationship be-
tween overcon"dence and di%culty. In their experi-
ment, Brenner et al. (1996) "nd that the major de-
terminant of overcon"dence is the di%culty of the 

questions and not the order or manner in which they 
were selected, and for both random and non-random 
selection of questions, overcon"dence increases as 
di%culty increases. $e positive relationship between 
overcon"dence and di%culty is corroborated by Lich-
tenstein et al. (1982) who argue that overcon"dence 
is a function of the di%culty of the task when the 
outcome of probability estimates is discrete. As tasks 
get easier, overcon"dence decreases. Furthermore, Li-
chtenstein & Fischho# (1977) observe that the most 
knowledgeable subjects responding to the easiest 
items were actually undercon"dent. $is is called the 
hard-easy e#ect, where there is overcon"dence with 
hard items and undercon"dence with easy items (Li-
chtenstein et al., 1982; Bol, 2012).  

Correcting Distortions

Given the overcon"dence in human probabil-
ity estimates, researchers have identi"ed internal and 
external calibration methods to correct these distor-
tions. Internal calibration refers to debiasing the way 
a person makes decisions so that the person can make 
better-calibrated estimates. 

Oskamp (1962) conducted experiments where 
subjects trained for accuracy in estimation, and sub-
jects increased their accuracy from 67% to 73%. $is 
brought their accuracy closer to their con"dence level 
of 0.78, which remained the same before and a!er the 
training. Other subjects who were trained for cali-
bration instead of accuracy lowered their con"dence 
from 0.78 to 0.74. $is new con"dence approaches 
their accuracy of 68% which also remained the same 
before and a!er the training. Moreover, Koriat et al. 
(1980) conducted a study where subjects "rst an-
swered general-knowledge questions. $en, addition-
al questions were presented to the subjects but they 
were asked to list all the reasons they could think of 
that supported or contradicted the possible answers 
before making probability evaluations. $e authors 
"nd that the process of listing reasons why one might 
be wrong greatly reduces overcon"dence.

Another approach researchers have used is to 
frame the task in a way that discourages overcon"-
dence. Lichtenstein & Fischho# (1981) tested whether 
the length of instruction reduced overcon"dence. 
One instruction was long and gave participants ex-
planations of and warnings against overcon"dence, 
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while the other was shorter and did not include ex-
planations nor warnings. $e authors "nd that there 
was no signi"cant impact of instruction on over-
con"dence. Similarly, in one experiment, Kaustia & 
Perttula (2012) observe that warnings about the ex-
istence of overcon"dence and narrow density curves 
do not increase calibration accuracy. $e two groups 
of participants assigned normal and debiasing treat-
ments did not produce statistically signi"cant di#er-
ences. $e other two debiasing treatments conducted 
by the authors also did not impact overcon"dence in 
probability assessments. Nonetheless, it is important 
to note that Kaustia & Perttula’s (2012) experiments 
were composed of little data. For instance, in one of 
the debiasing treatments, participants were asked only 
four questions. 

Novelty of Present Study: #e 
Question of Gender

$e topic of con"dence and gender is one that con-
cerns many "elds such as psychology, sociology, eco-
nomics, and education and is not limited to behavior-
al economics. $is topic becomes essential to examine 
when one considers the gender inequality that persists 
in current society. Recent literature has also suggested 
that such gender gaps can be attributed to con"dence 
in addition to discrimination and capital allocation 
(Sarsons & Xu, 2016). It thus becomes important to 
understand how gender "ts into the existing literature 
on calibration and con"dence. $e current literature 
on con"dence across gender is inconclusive; some 
researchers argue that there is no di#erence across 
genders while others assert that there exists di#erence. 

Deaves et al. (2008), Lichtenstein & Fischho# 
(1981), Kaustia & Perttula (2012), and Lichtenstein et 
al. (1982) posit that there is no statistically signi"cant 
di#erence in con"dence across genders and that both 
genders are overcon"dent. On the other hand, Sar-
sons & Xu (2016), Barber & Odean (2001), Jakobsson 
(2012), Gutierrez & Price (2016), Beyer & Bowden 
(1997), Fitzsimmons et al. (2021) and Boekaerts & 
Rozendaal (2010) argue that deeply embedded gender 
stereotypes, such as the idea that women and girls are 
bad at math and sciences, create a gender di#erence 
in con"dence. Researchers who argue there to be a 
di#erence further disagree on how con"dence across 

genders varies. Boekaerts & Rozendaal (2010), Sarson 
& Xu (2016), and Barber & Odean (2001) argue that 
men are overcon"dent and women are well-calibrated 
in terms of their con"dence, while Jakobsson (2012) 
and Gutierrez & Price (2016) argue that men are over-
con"dent and women are undercon"dent. 

However, some research that has concluded that 
gender di#erences involved confounding variables. 
Sarsons & Xu (2016) note that limitations exist in 
their research. $e authors asked the male and female 
tenured economists at top US universities questions 
about macroeconomic policy. However, the answers 
are made public a!er being submitted, which in&u-
ences how participants answer the questions. $e 
authors note this may be the reason why women stay 
away from extremes as they may be concerned about 
being penalized for holding strong views. Moreover, 
Deaves et al. (2008) point out confounding variables 
in Barber & Odean’s (2001) research, which uses the 
empirically established theory that overcon"dence 
will result in more stock trading activity because 
overcon"dent investors overestimate their knowledge 
of securities and end up trading excessively (Odean, 
1998). Barber & Odean (2001) "nd that men trade 
45 percent more than women, demonstrating that 
men are overcon"dent. In direct response to Barber 
& Odean (2001), Deaves et al. (2008) investigate the 
same question but observe the same level of overcon-
"dence and stock trading activity for men and wom-
en. Deaves et al. (2008) contend that the discrepancy 
between their results is likely due to Barber & Odeen 
(2001) omitting variables such as "nancial education. 

Nonetheless, other researchers have attempted to 
explain these discrepancies. Beyer & Bowden (1997) 
introduced the concepts of gendered tasks, with 
there being masculine (e.g., questions about sports), 
feminine (e.g., questions about soap opera TV), and 
neutral tasks (e.g., general knowledge questions). $e 
authors "nd that female participants signi"cantly un-
derestimated their overall performance and showed 
poorer calibration in masculine tasks, while no sig-
ni"cant di#erence in calibration was found for femi-
nine or neutral tasks. Beyer & Bowden (1997) theo-
rize that because calibration research (mentioned in 
the "rst section of this review) utilizes neutral task 
questions, no di#erences in gender are observed. 
Similarly, Lundeberg et al. (1992) note that di#erences 
in con"dence across genders depend on domain. For 
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instance, in a domain like math, men were more con-
"dent than women. Another possible explanation for 
discrepancies in gender and con"dence is the method 
in which con"dence estimates are elicited. Lundeberg 
et al. (1992) "nd that “women and men give very dif-
ferent con"dence scores when prospectively estimat-
ing general feelings of con"dence than they do in 
estimating their con"dence in the accuracy of their 
answers to speci"c items” (9). Beyer & Bowden (1997) 
further contend that female undercon"dence only oc-
curs on item-speci"c evaluations of con"dence, and 
for general evaluations of con"dence, both men and 
women are overcon"dent. $e discrepancy in con"-
dence and gender research may therefore be explained 
by whether participants are asked to evaluate general 
versus speci"c con"dence.

It is worth noting that the aforementioned research 
has studied adults, undergraduate and graduate stu-
dents, or children in primary education, and there is 
limited research on con"dence within the adolescent 
time frame. However, adolescence proves to be an im-
portant period for changes in con"dence. Robins et 
al. (2002), who traced 326,641 individuals aged 9-90 
years, "nd that gender gaps in self-esteem emerged in 
adolescence for every subgroup examined. Further-
more, there has been very limited research on whether 
genders react to internal calibration di#erently. Lich-
tenstein & Fischhof (1981) "nd that gender had no 
signi"cant impact on the e#ectiveness of internal cali-
bration in producing better-calibrated results. Other 
research, however, rarely focuses on testing internal 
calibration across gender, demonstrating a gap in the 
research. $us, this study intends to examine whether 
"ndings in the gender and con"dence literature ap-
pear in the adolescent age group and whether the ef-
fectiveness of internal calibration varies across adoles-
cent males and females. 

Method
Two inquiries are explored in this research: is 

there a di#erence in male and female con"dence in 
the adolescent age group, and does the e#ectiveness 
of internal calibration vary across male and female 
adolescents? $e method is designed to answer both 
inquiries.

Experimental Procedure

A pre-experimental one-group pretest-posttest de-
sign, which consists of a pretest measure, a treatment, 
and a posttest for a single group, was conducted. $e 
pretest serves as an initial con"dence assessment, and 
the overcon"dence level is the dependent variable. 
$e treatment, or the independent variable, is internal 
calibration, where participants write out one reason 
why they might be wrong and one reason they might 
be right. $is treatment was "rst proposed by Koriat 
et al. (1980), who asked participants to list the reason-
ing behind their answers to general knowledge ques-
tions. $is method has been shown to be e#ective in 
reducing overcon"dence. In this study, the treatment 
was shortened and participants were only asked to list 
one reason for and one reason against their answer, 
instead of all the reasons for and against their answer.

$e experiment had two phases. Phase One con-
sisted of the pretest measure and addressed the "rst 
inquiry of whether there is a di#erence in male and 
female con"dence. Phase Two consisted of the treat-
ment and posttest measure and addressed the second 
inquiry of whether there is a di#erence in male and 
female reactions to internal calibration. In Phase One, 
participants answered twelve questions and assessed 
their con"dence in the correctness of their answers for 
each question. In Phase Two, participants answered 
twelve more questions. A!er each question, partici-
pants wrote out one reason their chosen answer might 
be wrong, one reason it might be right, and then their 
con"dence in the correctness of their chosen answer. 
$is experimental procedure is similar to the debias-
ing and calibration experiments conducted by   Kaustia 
& Perttula (2012) and Lichtenstein & Fischo# (1981), 
who both applied calibration methods and measured 
their e#ectiveness a!er an initial con"dence assess-
ment. 

Participants

$e sample is composed of Toronto male and fe-
male high school students aged 14-18, inclusive. $e 
number of participants in previous studies (e.g. Koriat 
et al., 1980; Kaustia and Perttula, 2012; Lichtenstein & 
Fischo#, 1981; Sarson & Xu, 2016) ranged from 40 to 
150, and thus it was ideal to have a number of partici-
pants within that range. $is study had at least thirty 
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female and thirty male participants, which satis"es 
the Normality condition and allows for assumption of 
Normality for statistical analysis. 

Instrument: Questionnaire

Participants "lled out a Google Form questionnaire 
containing 24 dichotomous multiple-choice general 
knowledge questions. It is assumed that participants 
have no expert knowledge that helps them answer the 
questions and that participants did not search for an-
swers.

Di#erent types of questions can di#erently in&u-
ence participants’ con"dence levels. Neutral tasks 
induce less bias in gender con"dence while gendered 
tasks induce more bias (Beyer & Bowden, 1997). Pre-
vious calibration research has also used neutral tasks 
in the form of general knowledge questions. $us, to 
avoid incorporating bias into the questionnaire, gen-
eral knowledge questions were used. 

$e questions in this research are selected from 
Nelson & Narens (1980), who used general knowl-
edge questions similar to those used by Lichtenstein & 
Fischo# (1997) and Lichtenstein & Fischo# (1981). It 
is also necessary to ensure that the selected questions 
had varying di%culties. $is was possible because 
Nelson & Narens (1980) ranked their 300 questions 
by di%culty (through displaying the percentage of 
participants who answered a particular question cor-
rectly). Questions in this research were selected from 
four categories: those that had 0.3-0.4, 0.4-0.5, 0.5-0.6, 
and 0.6-0.7 percent of Nelson & Narens’ (1980) par-
ticipants answer correctly. Using a random number 
generator, three questions were chosen from each dif-
"culty category for both the pretest and posttest, re-
sulting in a total of 24 questions. While the number 
of questions in previous studies ranged from 4 to 300, 
12 questions per phase better-respected participants’ 
time and provided su%cient data. See Appendix A for 
a copy of the distributed questionnaire.

Ethical Considerations

All participants provided a signature for informed 
consent prior to beginning the questionnaire. For par-
ticipants under 16, parents or guardians also provided 
a signature (see Appendix B for details). All questions 
on the questionnaire were also optional and partici-

pants could exit at any time. If participants withdrew, 
their answers were not be submitted and the research-
er does not have access to their answers. Participants 
were also reminded that they can withdraw from the 
research, skip questions, and that their participation is 
completely voluntary.

Moreover, as part of the internal calibration pro-
cess, the questionnaire asks participants to identify 
one reason their answer might be wrong and one rea-
son their answer might be right. Due to its associa-
tion with self-esteem, asking for one reason someone 
might be wrong may pose psychological or emotional 
risks. To mitigate this risk, a sentence warning par-
ticipants of upcoming questions about con"dence was 
added before the internal calibration process. $is re-
search was approved by the Internal Review Board 
(IRB) at the researcher’s institution.

Data Analysis
$e research generates two sets of numerical data. 

$e "rst is the pretest measure from Phase One and 
the other is the posttest measure from Phase Two. 
Having two sets of data makes it possible to compare 
gender overcon"dence both within phases and across 
phases (see Figure 1). Comparing within phases 
means examining two groups, which reveals gender 
di#erences in con"dence and answers the "rst inqui-
ry. Comparing across phases means examining two 
results from a group with there being two groups of 
interest: male and female students. $is comparison 
reveals the e#ectiveness of internal calibration for 
each gender, answering the second inquiry. 

To analyze the data, each participant’s overcon-
"dence level (mean con"dence - mean accuracy) in 
both phases were calculated. To compare within phas-
es, two unpaired t-tests were conducted. One unpaired 
t-test compared gender di#erences in the pretest and 
the other t-test, gender di#erences in the posttest (see 
Figure 1). $e null hypothesis is that there is no dif-
ference across the mean con"dence of male and fe-
male participants, with the alternative hypothesis 
being that there is a di#erence in mean con"dence. 
$e hypothesis was tested at a signi"cance level of 
0.05 5). To compare across phases, two paired t-tests 
were conducted, one comparing pretest and posttest 
con"dence of male students and the second, pretest 
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and posttest con"dence of female students (see Figure 
1). For both paired t-tests, the null hypothesis is that 
there is no di#erence in the pretest and posttest mea-
sures, while the alternative hypothesis is that there is a 
di#erence in the measures. $e hypothesis was tested 
at a signi"cance level of 0.05 5). When a di#erence 
was found, secondary analyses was conducted with 
two additional paired t-tests for the data set with the 
di#erence (male or female) to specify the direction of 
the di#erence. $e alternate hypotheses – that the pre-
test measure is greater than the posttest measure and 
vice versa – was tested at a signi"cance level of 0.05 
5). A 95% con"dence interval was also conducted to 
investigate the size of the di#erence.

Figure 1
How Collected Data will be Compared and Analyzed 

Results and Discussion
$ere were in total 80 responses to the question-

naire. Responses that were incomplete or were com-
pleted by unquali"ed participants were eliminated, re-
sulting in 40 responses from male participants and 30 
responses from female participants. Male participants 
had an average pretest overcon"dence level of -0.060 
and an average posttest overcon"dence level of -0.151 
(see Table 1). Female participants had an average 
pretest overcon"dence level of -0.083 and an average 
posttest overcon"dence level of -0.093 (see Table 2). 
Negative con"dence values indicate that both female 
and male participants are undercon"dent. Addition-
ally, comparing the pretest and posttest scores reveal 
that male participants began more con"dent than 
female participants, but became less con"dent than 
female participants following internal calibration. It 
is important to note that internal calibration did not 
necessarily make participants better calibrated. Gen-
erally, participants became more undercon"dent in 
the posttest, but they were also undercon"dent in the 
pretest. $is internal calibration method thus caused 
most participants to become less con"dent and more 
miscalibrated.

Following analysis, it was found that there was no 
evidence of a statistically signi"cant di#erence be-
tween male and female overcon"dence in the pretest 
measure, t(54) = -0.666, p = 0.508 > 0.05. Similarly, 
there was no statistically signi"cant di#erence be-
tween male and female overcon"dence for the post-
test measure, t(65) = 1.625, p = 0.1089 > 0.05. On the 
other hand, comparison across phases showed that in-
ternal calibration was not e#ective for female subjects, 
t(29) = 0.826, p = 0.415 > 0.05. However, for male 
participants, internal calibration was e#ective, t(39) = 
3.185, p = 0.0014 < 0.05. $us, two additional paired 
t-tests were conducted for the male pretest and post-
test measures in order to evaluate the direction of the 
di#erence. $e tests revealed that there is a statistically 
signi"cant decrease in overcon"dence level from pre-
test to posttest, t(39) = 3.185, p = 0.0014 < 0.05. $e 
direction of di#erence is also the sign of the di#erence 
in means, which is positive. A positive value means 
that the posttest measure is smaller than the pretest 
measure, revealing a decrease in overcon"dence level 
from the pretest to the posttest. A 95% con"dence in-
terval conducted following the t-test to see the size of 
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this decrease found that con"dence reduced by 0.041 
to 0.19. To ensure statistical robustness, one "nal un-
paired t-test that examines whether there was a sta-
tistically signi"cant di#erence between the di#erences 
of the pretest and posttest for each gender was con-
ducted (i.e. (Female_pre - Female_post) compared to 
(Male_pre - Male_post)). $e results indicate that the 
di#erence is insigni"cant at a 5% level but signi"cant 
at a 10% level, t(67) = 1.745, p = 0.0856 < 0.10, which 
helps support the claim that the di#erence was present 
for male but not for female participants. A summary 
of the results of the statistical analysis can be found 
in Table 3. 

Despite the overall results, there were instances 
where participants became better calibrated a!er the 
internal calibration exercise. For instance, in Table 1, 
Male Participant 3 was undercon"dent by a measure 
of 0.0417 in the pretest but became nearly perfectly 
calibrated in the posttest following internal calibra-
tion. Similarly, in Table 2, Female Participant 8 was 
overcon"dent by a measure of 0.0375 and following 
internal calibration, was overcon"dent by a measure 
of only 0.0075. It is also noteworthy that a!er internal 
calibration, certain participants were more con"dent. 
For example, Female Participant 15 was perfectly cali-
brated in the pretest but became overcon"dent by a 
measure of 0.1. Another interesting observation is 
that certain questions were more di%cult for partici-
pants. $e questions, “What is the name of the unit of 
measure that refers to a six-foot depth of water?” and 
“In which city is the US Naval Academy located?” had 
only 50% of the participants answer correctly (which 
is close to the percentage of people who answered the 
questions correctly in Nelson & Narens (1980)’s re-
search). Other questions were much easier; the ques-
tions “What is the last name of Batman’s secret iden-
tity in the Batman comics?” and “What animal runs 
the fastest?” only had 2 participants and 1 participant 
answer incorrectly, respectively. One "nal interesting 
aspect to note is that most participants used extreme 
values to communicate their con"dence, using values 
such as 100%, 99%, and 0%. Moreover, when writing 
out reasons for their chosen answer, many partici-
pants wrote out that they had guessed and then made 
a con"dence assessment of 0%, even though there is a 
50% chance that their chosen answer is correct.

Participant Phase 1 Phase 2

Accuracy Con"dence Overcon"dence Accuracy Con"dence Overcon"dence

1 0.8333 0.57833 -0.25497 0.8333 0.2542 -0.5791
2 0.41667 0.208333 -0.208337 0.58333 0.2941667 -0.2891633
3 0.5 0.458333 -0.041667 0.5 0.5 0
4 0.75 0.6667 -0.0833 0.6667 0.641667 -0.025033
5 0.41667 0.70427 0.2876 0.8333 0.7491667 -0.0841333
6 0.6667 0.63333 -0.03337 0.8333 0.61667 -0.21663
7 0.6667 0.9 0.2333 1 0.91667 -0.08333
8 0.6667 0.591667 -0.075033 0.8333 0.6083 -0.225
9 0.58333 0.4541667 -0.1291633 0.75 0.5775 -0.1725

10 1 0.754167 -0.245833 1 0.84583 -0.15417
11 0.6667 0.595833 -0.070867 0.66667 0.575 -0.09167
12 0.8333 0.725 -0.1083 0.83333 0.625 -0.20833
13 0.6667 0.654167 -0.012533 0.91667 0.71667 -0.2
14 1 1 0 1 0.94167 -0.05833
15 0.75 0.6292 -0.1208 0.6667 0.5625 -0.1042
16 0.8333 0.84167 0.00837 0.8333 0.71667 -0.11663
17 0.75 0.6792 -0.0708 0.8333 0.5125 -0.3208
18 0.91667 0.74916 -0.16751 0.8333 0.65 -0.1833
19 0.8333 0.8333 0 0.75 0.8792 0.1292
20 0.75 0.875 0.125 0.75 0.8175 0.0675
21 1 0.9667 -0.0333 0.91667 0.9083 -0.00837
22 0.5833 0.7342 -0.1509 0.6667 0.84167 0.17497
23 0.91667 0.8625 0.05417 0.75 0.89167 0.14167
24 0.8333 0.75 0.0833 0.8333 0.7125 -0.1208
25 0.5833 0.44167 -0.14163 0.8333 0.54583 -0.28747
26 0.8333 0.8625 0.0292 0.8333 0.9 0.0667
27 0.91667 0.89167 -0.025 1 0.7083 -0.2917
28 0.8333 0.775 -0.0583 1 0.5583 -0.4417
29 0.8333 0.6708 -0.1625 0.91667 0.64167 -0.275
30 0.75 0.4833 -0.2667 1 0.625 -0.375
31 0.91667 0.729167 -0.187503 0.75 0.775 0.025
32 0.833 0.9375 0.1045 1 0.84167 -0.15833
33 0.75 0.68667 -0.06333 1 0.6083 -0.3917
34 0.9167 0.95 0.0333 0.9167 0.6833 -0.2334
35 0.9167 0.94167 0.02497 0.9167 0.8333 -0.0834
36 0.58333 0.4333 -0.15003 0.6667 0.3333 -0.3334
37 0.8333 0.7833 -0.05 0.7272 0.7272 0
38 0.8333 0.525 -0.3083 0.75 0.525 -0.225
39 1 0.925 -0.075 0.91667 0.74167 -0.175
40 1 0.91667 -0.08333 0.8333 0.70833 -0.12497

Average -0.05986 -0.15081
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Participant Phase 1 Phase 2

Accuracy Con"dence Overcon"dence Accuracy Con"dence Overcon"dence

1 0.8333 0.57833 -0.25497 0.8333 0.2542 -0.5791
2 0.41667 0.208333 -0.208337 0.58333 0.2941667 -0.2891633
3 0.5 0.458333 -0.041667 0.5 0.5 0
4 0.75 0.6667 -0.0833 0.6667 0.641667 -0.025033
5 0.41667 0.70427 0.2876 0.8333 0.7491667 -0.0841333
6 0.6667 0.63333 -0.03337 0.8333 0.61667 -0.21663
7 0.6667 0.9 0.2333 1 0.91667 -0.08333
8 0.6667 0.591667 -0.075033 0.8333 0.6083 -0.225
9 0.58333 0.4541667 -0.1291633 0.75 0.5775 -0.1725

10 1 0.754167 -0.245833 1 0.84583 -0.15417
11 0.6667 0.595833 -0.070867 0.66667 0.575 -0.09167
12 0.8333 0.725 -0.1083 0.83333 0.625 -0.20833
13 0.6667 0.654167 -0.012533 0.91667 0.71667 -0.2
14 1 1 0 1 0.94167 -0.05833
15 0.75 0.6292 -0.1208 0.6667 0.5625 -0.1042
16 0.8333 0.84167 0.00837 0.8333 0.71667 -0.11663
17 0.75 0.6792 -0.0708 0.8333 0.5125 -0.3208
18 0.91667 0.74916 -0.16751 0.8333 0.65 -0.1833
19 0.8333 0.8333 0 0.75 0.8792 0.1292
20 0.75 0.875 0.125 0.75 0.8175 0.0675
21 1 0.9667 -0.0333 0.91667 0.9083 -0.00837
22 0.5833 0.7342 -0.1509 0.6667 0.84167 0.17497
23 0.91667 0.8625 0.05417 0.75 0.89167 0.14167
24 0.8333 0.75 0.0833 0.8333 0.7125 -0.1208
25 0.5833 0.44167 -0.14163 0.8333 0.54583 -0.28747
26 0.8333 0.8625 0.0292 0.8333 0.9 0.0667
27 0.91667 0.89167 -0.025 1 0.7083 -0.2917
28 0.8333 0.775 -0.0583 1 0.5583 -0.4417
29 0.8333 0.6708 -0.1625 0.91667 0.64167 -0.275
30 0.75 0.4833 -0.2667 1 0.625 -0.375
31 0.91667 0.729167 -0.187503 0.75 0.775 0.025
32 0.833 0.9375 0.1045 1 0.84167 -0.15833
33 0.75 0.68667 -0.06333 1 0.6083 -0.3917
34 0.9167 0.95 0.0333 0.9167 0.6833 -0.2334
35 0.9167 0.94167 0.02497 0.9167 0.8333 -0.0834
36 0.58333 0.4333 -0.15003 0.6667 0.3333 -0.3334
37 0.8333 0.7833 -0.05 0.7272 0.7272 0
38 0.8333 0.525 -0.3083 0.75 0.525 -0.225
39 1 0.925 -0.075 0.91667 0.74167 -0.175
40 1 0.91667 -0.08333 0.8333 0.70833 -0.12497

Average -0.05986 -0.15081

Table 1  Accuracy, Con!dence, and Overcon!dence Level of Male Participants for Pretest and Posttest
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Table 2
Accuracy, Con!dence, and Overcon!dence Level of Female Participants for Pretest and Posttest

Parti- 
cipant

Phase 1 Phase 2

Accuracy Con"dence Overcon"dence Accuracy Con"dence Overcon"dence

1 0.75 0.7075 -0.0425 0.8333 0.61083 -0.22247
2 0.5833 0.791667 0.208367 0.6667 0.70833 0.04163
3 0.6667 0.5575 -0.1092 0.916667 0.641667 -0.275
4 0.916667 0.575 -0.341667 1 0.67967 -0.32033
5 0.6667 0.43167 -0.23503 0.8333 0.355 -0.4783
6 0.8333 0.7825 -0.0508 0.916667 0.80833 -0.108337
7 0.8333 0.8875 0.0542 0.75 0.9092 0.1592
8 0.75 0.7875 0.0375 0.6667 0.6742 0.0075
9 0.91677 0.66667 -0.2501 0.916667 0.674167 -0.2425

10 0.75 0.59667 -0.15333 0.6667 0.51667 -0.15003
11 0.91667 0.74917 -0.1675 0.75 0.725 -0.025
12 0.5 0.6708 0.1708 0.6667 0.591667 -0.075033
13 0.58333 0.69167 0.10834 0.91667 0.795 -0.12167
14 0.8333 0.6175 -0.2158 0.6667 0.5125 -0.1542
15 0.75 0.75 0 0.5 0.6 0.1
16 0.75 0.925833 0.175833 0.8333 0.7825 -0.0508
17 0.6667 0.57083 -0.09587 0.75 0.5375 -0.2125
18 0.6667 0.60833 -0.05837 0.75 0.7333 -0.0167
19 1 0.885 -0.115 0.91667 0.93083 0.01416
20 0.5 0.46667 -0.03333 0.5833 0.50583 -0.07747
21 0.91667 0.9383 0.02163 0.8333 0.8625 0.0292
22 0.6667 0.59167 -0.07503 0.5 0.6 0.1
23 0.5833 0.6667 0.0834 0.667 0.6216 -0.0454
24 1 0.80833 -0.19167 0.5833 0.7742 0.1909
25 0.8333 0.6292 -0.2041 0.8333 0.67083 -0.16247
26 0.75 0.725 -0.025 0.91667 0.875 -0.04167
27 0.91667 0.7625 -0.15417 0.91667 0.7475 -0.16917
28 0.8333 0.70833 -0.12497 0.91667 0.73913 -0.17754
29 0.75 0.29 -0.46 0.75 0.5717 -0.1783
30 0.5833 0.3417 -0.2416 0.5833 0.4433 -0.14

Average -0.08283 -0.09341
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Discussion
$is research attempted to answer two inquiries: 

whether previous "ndings in the gender and con"-
dence literature apply in the adolescent age group and 
whether the e#ectiveness of internal calibration var-
ies across adolescent males and females. $e results 
indicate three central "ndings. Both male and female 
adolescents were undercon"dent, there is no statisti-
cally signi"cant di#erence between male and female 
overcon"dence, and internal calibration was shown to 
be e#ective for male but not female participants.

Unlike previous literature in the "eld, both male 
and female adolescents were found to be undercon-
"dent, not overcon"dent. $ere are several potential 
explanations. Adolescence is a stage of growth, and 
therefore many participants may be in the process of 
gaining con"dence, and thus are not very con"dent 
yet. Alternatively, the hard-easy e#ect, where there is 
overcon"dence with hard items and undercon"dence 

with easy items, may have occurred. $e questions 
may have been too easy for the high school level, sub-
sequently causing participants to be undercon"dent. 
$ere was also no statistically signi"cant di#erence in 
con"dence across gender in either the pretest or the 
posttest. Such "ndings are in line with Deaves et al. 
(2008), Lichtenstein & Fischho# (1981), Kaustia & 
Perttula (2012), and Lichtenstein et al. (1982), who 
observe no gender di#erence in con"dence. $e lack 
of di#erence may be because this study used general 
knowledge questions, a neutral task that does not pro-
voke gender di#erences in con"dence, as suggested by 
Beyer & Bowden (1997). Beyer & Bowden (1997) also 
"nd that con"dence level is impacted by the type of as-
sessment of con"dence, and thus, another explanation 
for the observed data may be that this questionnaire 
asked participants to assess item-speci"c rather than 
general con"dence. Lundeberg et al. (1992) also note 
that there is a gender di#erence in how women and 
men react to item-speci"c and general con"dence. 
$is gender di#erence, however, was not observed in 

Table 3
Results of Statistical Analysis

Type Subject of 
Comparison

Statistical Test Alternate 
Hypothesis

Signi"cance 
Level / 

Con"dence 
Interval 

Result 
(P-Value, 
interval)

Comparison 
Within 
Phases

Pretest Unpaired t-test 5%

Posttest Unpaired t-test 5%

Comparison 
Across Phases

Female 
pretest and 

posttest

Paired t-test 5%

Male pretest 
and posttest

Paired t-test 5%

Con"dence 
Interval

95%  0.041 to 
0.19

Robustness 
Check

Female_pre - 
Female_post 

Unpaired t-test 10% 0.0856

Male_pre - 
Male_post
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this study. Meanwhile, it is found that the e#ectiveness 
of internal calibration varies across male and female 
adolescents. Internal calibration was found to reduce 
con"dence levels in male participants, but not female 
participants. Additionally, calibration did not neces-
sarily make participants better calibrated, but rather 
less con"dent. Due to limited research on whether in-
ternal calibration di#ered across genders, it is unclear 
why this phenomenon was observed.  

Due to di%culty obtaining data, recruited partici-
pants were from both co-ed and single-sex schools. 
However, the type of education may impact the con"-
dence of participants. Subjects were also not strati"ed 
by class or grade due to limitations in data collection. 
Both variables could have impacted the validity of 
the results, as class and grade may a#ect both con"-
dence and knowledge level. Additionally, while there 
were around the same number of participants as in 
previous studies, a greater sample size would have 
been more representative of the population in ques-
tion. Another limitation to note is the phenomenon 
of regression to the mean, which states that if the 
measure from one sample is extreme, the following 
measure from the same sample will likely be closer to 
the population mean. Applied to this study, this phe-
nomenon suggests that the statistically signi"cant dif-
ference between the pretest and posttest measure for 
male participants may have been caused by regression 
towards the mean rather than the internal calibration 
treatment. Furthermore, the researcher’s background 
could have led to a biased interpretation of the data. 
Because of the researcher’s gender (female) and back-
ground, there is a tendency to spot more gender in-
equality. Lastly, due to the social desirability bias, par-
ticipants may have been tempted to google answers 
or "ll out the form together with another participant. 
Both of these events, if they occurred, would have hin-
dered the validity of the data. 

Conclusion 
$is study contributes to the "eld of calibration 

research. Adolescence is an understudied age group 
with regards to gender, calibration, and con"dence, 
and there are also disagreements among researchers 
regarding the relationship between con"dence and 
gender. $is research "lls in such gaps for it tests not 

only con"dence level but also the e#ectiveness of in-
ternal calibration across gender and age. $is study 
has provided more evidence and data to better under-
stand the relationship between con"dence and gen-
der. $ere is a lack of research on how and if genders 
react to internal calibration di#erently; research rarely 
focuses on testing internal calibration across gender. 
Another contribution of this study is thus the "nd-
ing that the e#ectiveness of internal calibration varies 
across male and female adolescents.

$is study was more exploratory, and further re-
search can focus on the explanatory, answering sev-
eral key questions. First, why are adolescents under-
con"dent, and why is no gender di#erence observed 
despite previous literature stating that adolescence is 
the age group where di#erences emerge? Does this 
indicate that societal ideas have changed and greater 
emphasis is placed on gender equality? Furthermore, 
why did internal calibration result in more miscali-
bration in this study, and why was internal calibration 
e#ective for male but not female participants? A pos-
sible method to investigate these questions is to code 
and analyze the reasoning that participants wrote 
out during internal calibration to help us understand 
the causes of undercon"dence and overcon"dence. 
$emes and their frequencies across genders can be 
examined, and this qualitative aspect will enable ex-
plorations of why certain observations occurred, rath-
er than just what occurred. Future research should 
also examine whether the results produced in this 
paper can be replicated, as the adolescent age group 
remains understudied. Moreover, further research can 
expand the data set and stratify participants by class, 
education, and grade. Testing whether these factors 
in&uence con"dence levels can prompt further ques-
tions and help researchers answer how social struc-
tures, in addition to human behaviours, impact con-
"dence.

Internal calibration methods that correct overcon-
"dence have wide applications. Miscalibration can 
have severe implications in the real world, especially 
in "elds like medicine and "nance where profession-
als are expected to make consequential probability 
judgements. For instance, miscalibrated "nance pro-
fessionals can put their clients and wealth and the 
economy in general at risk and miscalibrated medical 
professionals can put their patients’ lives at risk. $us, 
testing a method that can e#ectively reduce miscali-
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bration is useful in the real world. While the method 
tested in this research did not necessarily assist par-
ticipants in becoming better calibrated, it is nonethe-
less a step towards a better understanding of internal 
calibration; this study investigated how the e#ective-
ness of internal calibration varies across groups, and 
knowing for which groups a certain calibration meth-
od is e#ective for will allow us to hone and adapt those 
methods to increase their e#ectiveness and applicabil-
ity to the real world. Decision-making is prevalent in 
our lives, and continued research on calibration and 
con"dence can greatly help us make better decisions 
and avoid losses and large risks.
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Appendix
Appendix A

"e Distributed Google Form Questionnaire
Phase 1
Instructions
$e following section contains twelve multiple-

choice general knowledge questions. For each ques-
tion, there are two options to choose from. Please 
choose the option you believe to be correct. $en, fol-
lowing each question, you will be asked to assess your 
con"dence in your answer to the question. Please 
enter your con"dence level in percentage (i.e., 0% - 
100%) and avoid any decimal values (e.g., 1.5%) 

PLEASE DO NOT GOOGLE ANSWERS TO 
QUESTIONS. Your answers will remain anonymous 
and the researcher has no means of identifying who 
you are. 

Your participation is completely voluntary. You are 
free to refuse to answer any questions. You are also 
under no obligation to participate and are free to with-
draw at any time without consequence. Your decision 
to withdraw will not in&uence your relationship with 
the researcher in any way. If you want to withdraw 
now, simply close this tab. If you choose to withdraw, 
your questionnaire answers will not be submitted and 
the researcher will not have access to your answers. 
However, if you choose to withdraw a!er completing 
the questionnaire, the researcher will not be able to 
locate and remove your data due to anonymization.

Questions
What is the name of the poker hand in which all of 

the cards are of the same suit?
Full house
Flush

What is the name of the legendary one-eyed giant 
in Greek mythology?

Minotaur
Cyclops

What is the name of the city in Italy that is known 
for its canals?

Florence
Venice

What is the name of the unit of measure that refers 
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to a six-foot depth of water?
Furlong
Fathom

What is the name of the ocean that is located be-
tween Africa and Australia?

Indian Ocean
Atlantic Ocean

What is the name of the chapel whose ceiling was 
painted by Michelangelo?

St. Paul’s chapel
Sistine chapel

Of which country is Buenos Aires the capital?
Argentina
Ecuador

What is the name of the furry animal that attacks 
cobra snakes?

Badger
Mongoose

In which city is the US Naval Academy located?
Annapolis
Baltimore

What is the name of the Roman emperor who "d-
dled while Rome burned?

Nero
Augustus

What is the last name of the author of the book 
“1984”?

Orwell
Dickens

What is the name of the collar bone?
Clavicle
Scapula

A!er each question, participants are asked:
How con"dent are you in your previous answer? 

Please enter your con"dence level in percentage (i.e., 
0% - 100%) and avoid any decimal values (e.g., 1.5%).

Phase 2
Instructions
WARNING: $is section contains questions related 

to con"dence and self-esteem. If you think this could 
be triggering for you, please exit out of this question-
naire by closing the tab.

Similar to the last section, this section contains 
twelve multiple-choice general knowledge questions. 
For each question, there are two options to choose 
from. Please choose the option you believe to be cor-
rect. Next, you will be asked to list one reason your an-
swer could be wrong, and one reason it could be right. 
$en, you will be asked to assess your con"dence in 
your answer to the question. Please enter your con"-
dence level in percentage (i.e., 0% - 100%) and avoid 
any decimal values (e.g., 1.5%).

PLEASE DO NOT GOOGLE ANSWERS TO 
QUESTIONS. Your answers will remain anonymous 
and the researcher has no means of identifying who 
you are. 

Your participation is completely voluntary. You are 
free to refuse to answer any questions. You are also 
under no obligation to participate and are free to with-
draw at any time without consequence. Your decision 
to withdraw will not in&uence your relationship with 
the researcher in any way. If you want to withdraw 
now, simply close this tab. If you choose to withdraw, 
your questionnaire answers will not be submitted and 
the researcher will not have access to your answers. 
However, if you choose to withdraw a!er completing 
the questionnaire, the researcher will not be able to 
locate and remove your data due to anonymization.

Questions
What is the last name of the actor who played Rhett 

Butler in “Gone with the Wind”?
Gable
Chaplin

What is the name of the small Japanese stove used 
for outdoor cooking?

Hibachi
Kamado

What is the name for the astronomical bodies that 
enter the Earth’s atmosphere?
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Asteroids
Meteors

What animal runs the fastest?
Cheetah
Cougar

What is the name of the automobile instrument 
that measures mileage?

Ammeter
Odometer

What is the unit of electrical power that refers to a 
current of one ampere at one volt?

Watt
Joule

What is the last name of the author who wrote “$e 
Old Man and $e Sea”?

Twain
Hemmingway

What is the last name of the woman who began the 
profession of nursing?

Bell
Nightingale

What is the last name of Batman’s secret identity in 
the Batman comics?

Wayne
Stark

What is the last name of the man who invented the 
telegraph?

Wright
Morse

What is the capital of New York?
Albany
Rochester

Which country was the "rst to use gunpowder?
Britain
China

A!er each question, participants are asked:
Please write down (a) one reason supporting your 

chosen answer and (b) one reason contradicting it.

How con"dent are you in your previous answer? 
Please enter your con"dence level in percentage (i.e., 
0% - 100%) and avoid any decimal values (e.g., 1.5%).

Demographic Information
What is your gender?
Female
Male
Other/prefer not to say
What is your grade?
9
10
11
12

Appendix B

Informed Consent Form
Project title
Unfounded Con"dence? Gender di#erences in 

overcon"dence across Toronto adolescents
Study investigators
Principal Investigator: ------- 
Study Supervisor:  ------- 
Invitation to participate
You are being invited to participate in a research 

study on gender di#erences in overcon"dence and the 
reaction to internal calibration (a process to decrease 
overcon"dence) across Toronto adolescents. Choos-
ing whether or not to participate is entirely your 
choice. If you decide not to participate, there will be 
no negative impacts on your relationship with the re-
searcher. $e information provided in this form tells 
you about what is involved in the research, what you 
will be asked to do, and any potential risks or bene"ts. 
Please read this form carefully, take all the time you 
need, and ask any questions you may have.

Consent is an ongoing process. During the research 
study, we will tell you about any signi"cant "nding 
that could a#ect your willingness to continue to par-
ticipate in this study.

Purpose of study
Adolescence has been noted to be a period when 

gender di#erences in self-esteem emerge. $is study 
therefore tests whether there are gender di#erences in 
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con"dence level at adolescence. Furthermore, because 
overcon"dence can have severe implications in the 
real world, such as when professionals are expected to 
make consequential probability judgments, testing a 
method that can e#ectively reduce miscalibration has 
useful implications. 

What you will be asked to do
As a participant, you will "ll out an online ques-

tionnaire that should take no more than twenty min-
utes to complete. 

In this questionnaire, you will "rst answer twelve 
multiple-choice general knowledge questions and 
then assess your con"dence in your answer for each 
question. $e aim is to see your overcon"dence level 
and whether your accuracy matches your con"dence 
assessments. $en, you will answer twelve more gen-
eral knowledge questions, and a!er each question, 
you will complete an internal calibration exercise and 
assess your con"dence in your answer.

$e researcher will then calculate overcon"dence 
levels and group the data by gender in order to test 
whether there is a gender di#erence in con"dence 
both before and a!er the internal calibration process. 

Who can take part in the study?
$e researcher hopes to have around "!y partici-

pants. Participants must be a Toronto adolescent that 
is between the ages of 14 and 18, inclusive. $e re-
searcher hopes to have similar numbers of female and 
male students. 

Possible risks and bene!ts
Risks: $e risks associated with the study are mini-

mal. $e harms or discomforts are no greater than 
what an average person would expect to experience 
in everyday life. However, some sections of the ques-
tionnaire will ask you to list reasons why you might 
be wrong. If you feel uncomfortable, you are free to 
refuse to answer any questions and/or withdraw at any 
time. Furthermore, by agreeing to participate in this 
research you are not giving up or waiving any legal 
rights in the event that you are harmed during the re-
search.

Bene!ts: $ere is no guarantee that you will ben-
e"t directly from participating in this study. However, 
your participation will advance knowledge about gen-
der di#erences in overcon"dence among adolescents, 
which may indirectly bene"t you in the future.

Privacy and con!dentiality
In the questionnaire, you will only be asked to state 

your gender and grade. Your personal data used for 
sampling purposes (e.g., your school, grade, age) will 
be stored in an electronic "le protected by a password. 
Only the researchers involved in the study will have 
access to this "le.

Reporting of results
Although the project outcomes will be determined 

by the research "ndings, possible research products 
will include: articles in academic journals and a report 
for the College Board. $e researcher will aggregate 
the data and only report group results, and therefore, 
you will not be identi"ed in any way in the reports. If 
you wish to be informed of the results of the research, 
please indicate this on the signature page below. 

Withdrawing from the study
Your participation is completely voluntary. You 

are under no obligation to participate and are free 
to withdraw at any time without consequence. Your 
decision to withdraw will not in&uence your relation-
ship with the researcher in any way. If you choose to 
withdraw while completing your questionnaire, your 
questionnaire answers will not be submitted and the 
researcher will not have access to your answers. How-
ever, if you choose to withdraw a!er completing the 
questionnaire, the researcher will not be able to locate 
and remove your data due to anonymization.

Con"icts of interest
None of the researchers have any con&icts of inter-

est in this study.
Questions and contact information
If you have any questions about the study, please 

contact: --------
If you have any questions about your rights as a re-

search participant, please contact: --------
Signature Page
Project title: Unfounded Con"dence? Gender dif-

ferences in overcon"dence across Toronto adolescents
Lead researcher: --------
Statement of consent
By signing this form, I agree that:  
$e study has been explained to me  
All my questions have been answered  
Possible harm and discomforts and possible ben-

e"ts (if any) of this study have been explained to me  
I have been told that my personal information will 

be kept con"dential 
In addition, I understand that:  
I have the right not to participate and the right to 
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stop at any time  
I may refuse to participate without consequence  
I have a choice of not answering speci"c questions  
I am free now, and in the future, to ask any ques-

tions about the study  
No information that would identify me will be re-

leased or printed without asking me "rst  I will receive 
a signed copy of this consent form

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _     
__________________      ____________________

Participant Name    
Participant Signature        Date

Please provide an email address below if you would 
like to be sent a summary of the study

results.
Email address: ____________________________

________

If you are under 16, please ask your parent/guard-
ian to sign here: _______________________

Signature of the person obtaining assent
By signing this form, I attest that:
I have explained the study to the prospective par-

ticipant
I answered all of their questions
I provided a copy of this assent form to the par-

ticipant
$e participant seemed to understand the assent 

form and agreed to participate
Name:
Signature:
Date:

GENDER DIFFERENCES IN OVERCONFIDENCE ACROSS TORONTO ADOLESCENTS



137

GENDER DIFFERENCES IN OVERCONFIDENCE ACROSS TORONTO ADOLESCENTS


