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Abstract
This study examines the Dunning-Kruger effect in regards to physical activity. Seventy-four
participants with various levels of basketball experience were recruited from an undergraduate
university. Participants were assigned to make predictions regarding the number of free throw
shots they would make out of ten before or after warming up. Out of factors which affected
participant predictions (gender, previous experience, warm up group), gender was found to have
a significant relationship with predictive error score. Additionally, underconfidence from
top-performing participants and overconfidence from bottom-performing participants indicates
the presence of the Dunning-Kruger effect in physical tasks.

Keywords: overconfidence, gender, prediction, physical task, self-evaluation
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The Dunning-Kruger Effect on Free Throw Shooting

Humans are poor at accurate self-evaluation (Zell et al., 2020). Factors affecting accurate
self-evaluation include consideration of past performance (Helzer & Dunning, 2012),
metacognitive ability (Kruger & Dunning, 1999), self-efficacy (McPherson & McCormick,
2006), and gender (Lundeberg et al., 1994).

One aspect of inaccurate self-evaluation includes the better-than average effect (BTA),
which occurs when people perceive their traits, abilities, and characteristics as superior to an
average peer (Zell et al., 2020). The BTA effect is significantly larger when comparing traits than
when comparing abilities, but the magnitude of the BTA effect is similar for women and men
(Zell et al., 2020). Additionally, BTA effects are more likely to occur in situations involving easy
(Moore & Small, 2007) and ambiguous (Dunning et al., 1989) tasks.

When predicting performance, one can err in gauging their performance compared to
others (misplacement) and in predicting their performance in absolute, numeric, terms
(misestimation) (Engeler & Héubl, 2021). Both those who incorrectly believe they are BTA and
those who believe they are worse-than-average (WTA) have misplaced their performance relative
to others. However, those who mistakenly believe that they are BTA tend to also misestimate
their absolute performance, while those who are mistakenly WTA tend to be accurate about their
absolute performance. Those who are mistakenly WTA seem to overestimate the ability of their
peers, while those who are mistakenly BTA underestimate their peers (Engeler & Héubl, 2021).

One reason why people err in predicting their own performance is that they value their
own aspirations more than their past behavior (Helzer & Dunning, 2012). In contrast, peer
evaluation focuses primarily on past behavior rather than personal aspirations. Since past

performance is statistically linked to future achievement, peer evaluation tends to be far more
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accurate than personal evaluation. Unfortunately, people believe past behavior is more important
when predicting the outcomes of others, but trust their own aspirations more when predicting
personal outcomes (Helzer & Dunning, 2012). In the current study, past basketball performance
should heavily impact participants’ predictions of free-throw performance. However, past
basketball experience may not affect participants’ predictions of free-throw accuracy if the
predictive error of overly valuing personal aspirations holds true.

Poor metacognitive skills also leave people less capable of recognizing competence in
themselves and others, a phenomenon which has been termed the Dunning-Kruger effect (Kruger
& Dunning, 1999). Metacognition critically impacts self-evaluation, with improvement of
metacognitive skills leading to more accurate self-appraisals (Kruger & Dunning, 1999). Those
competent in a domain are more accurate in their own self-appraisals than their estimates of
others (Dunning, 2003), while those who are incompetent are mistaken about both their own
performance and that of others (Kruger & Dunning, 1999).

A person’s perception of their capability to perform a certain way in any given situation
is known as self-efficacy (Allison et al., 1999; Bandura, 1997). The belief that a person holds
concerning whether they can or cannot successfully complete a given task ultimately shapes the
outcome of that situation. As such, an individual’s level of self-efficacy more effectively and
reasonably predicts the outcome of whatever situation they are in than other psychological,
experiential, or ability-related measures. In academic situations, self-efficacy levels more
significantly predict achievement as related to both exam scores and course completion than
other variables related to prior learning experiences such as past experience in the same course or
past work experience in the same area of knowledge (Beaston et al., 2020). The same truth

applies to other performance-related areas, such as music. When musicians rated their
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self-efficacy levels before performing, a substantial positive relationship between self-efficacy
and final performance outcomes emerged (McPherson & McCormick, 2006). On the basis of
these findings, one would expect that the self-efficacy levels of the current study participants will
have an influence on their performance, or the number of free throws they are able to make.

However, issues with this relationship between self-efficacy and final outcomes arise
when people have inaccurate perceptions of their own abilities, or when their internal gauge for
measuring self-efficacy is skewed. To understand how the connection between self-efficacy and
final outcomes operates, one must understand the building blocks of self-efficacy itself.

Three primary factors significantly affect self-efficacy in situations related to physical
activity: mastery experience, self-persuasion, and affective states (Warner et al., 2014). Previous
positive experiences in a similar situation, or mastery experiences, positively related to the
development of self-efficacy. Another positive relationship exists between internal
self-persuasion towards completing a task and increased self-efficacy. Finally, negative moods or
affective states result in a decreased level of self-efficacy and hinder its development (Warner et
al., 2014). This means that an individual’s level of self-efficacy can easily become warped based
on several factors, leading to a situation involving the Dunning-Kruger effect and inaccurate
predictions concerning one’s future performance.

Perceptions of self-efficacy can also be altered by implicit and explicit cognitive biases.
Because affective states shape self-efficacy (Warner et al., 2014), implicit cognitive biases may
also result in skewed perceptions of self-efficacy levels. Emotions are processed cognitively
through implicit means, resulting in the development of biases towards certain behaviors over

time. This means that an individual may hold an explicit prediction regarding a situation that



THE DUNNING-KRUGER EFFECT ON FREE THROW SHOOTING 6

does not come to pass because of the implicit biases they have (Sun & Matthews, 2012). Thus,
evaluation of self-efficacy is not objective.

The bottom-up explicitation model states that implicit knowledge is first learned through
trial and error and is later applied explicitly to future situations (Sun & Matthews, 2012).
Applying the bottom-up explicitation model to the current study regarding the Dunning-Kruger
effect may have implications for participant performance as it relates to previous basketball
experience as well as the manipulated variable of warming up before shooting free throws. These
two factors may result in the development of implicit knowledge for current study participants,
which can affect their explicit predictions regarding future performance.

Similarly, the top-down assimilation model states that explicit happenings can be
implicitly assimilated into an individual’s cognitive framework (Sun & Matthews, 2012), which
also has implications for the current study, particularly the manipulated variable. If participants
complete the warm up section of the current study and do not have a positive or successful
experience, they may implicitly assimilate the belief that they are not successful at shooting free
throws into their existing cognitive framework. Such assimilation will result in reduced
self-efficacy, and a lower prediction of made free-throws than if participants had not had the
warm up period.

It is crucial to take gender into consideration when testing the Dunning-Kruger effect as it
can play a significant role when one is estimating their own abilities. Males and females have
significantly different levels of overconfidence (Beyer, 1990). Males tend to overestimate their
abilities at a higher rate than female participants, a difference known as the overconfidence

gender gap (Amirkhanyan et al., 2021) .
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Males and females are both overconfident in their incorrect exam answers (Lundeberg et
al., 1994). However, males are more overconfident compared to females even when the accuracy
between the two groups is ultimately the same (Lundeberg et al., 1994). The overconfidence
gender gap is found in all content areas of the Scholastic Aptitude Test (SAT) when analyzing the
number of questions students skipped from fear of penalty points. On average, female students
skipped around two times the amount of the questions male students skipped, even though the
ability of these students was consistent (Baldiga, 2014). The overconfidence gap does not solely
apply to academic knowledge, but also financial, athletic, and “street smart” knowledge
(Amirkhanyan et al., 2021; Barber & Odean, 2001; Johnson et al., 2006; Lirgg, 1991).

Predictive estimation is different from overconfidence as it inspects how humans estimate
their future performance (Beyer, 1990). A significant difference in overestimation was found
when students predicted their grade on a future exam. Male students overestimated their grade
whereas female students actually underestimated their exam grade (Dahlbom et al., 2011).
Researchers believe overconfidence and overestimation are related, but there is a lack of research
in regards to each genders’ estimation of future performance.

Gender stereotypes change the way individuals view themselves and their ability to
perform (Bordalo et al., 2019). The gender overconfidence gap is demonstrated in domains in
which males have a stereotypical advantage, such as contact sports or violent video games
(Amirkhanyan et al., 2021; Bordalo et al., 2019). Interestingly, skills that are stereotypically
female or neutral do not produce the same overconfidence gender gap as stereotypically male
skills (Lirgg, 1991). Confidence levels affect the estimation of future performance (Beyer, 1990),

so males are more likely to overestimate future performance in mascuine tasks. Since basketball
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is categorized as masculine (Yi-Hsiu & Chen-Yueh, 2013), one would expect male
overestimation in the current study about free-throw shooting and prediction.

While research about the Dunning-Kruger effect exists in knowledge-based tasks, there is
a considerable lack of research regarding its application to specific and measurable physically
active tasks. Researchers hypothesize that the Dunning-Kruger effect is less prominent when
evaluating physical skill rather than knowledge-based skill (Kruger & Dunning, 1999). The
current study will test this hypothesis by examining how past experience, warmup participation,
and gender will affect predictions of free-throw performance.

Methods

Participants

Seventy-four participants between the ages of 18 and 22 were recruited from a private,
Christian, liberal-arts university. Forty were males and 34 were females. Participants were
recruited from lower-level psychology courses as well as the cross country, track, and basketball
teams. Participants enrolled in lower-level psychology courses may have been compensated for
their involvement in this study with extra credit points which could be applied to one course at
the discretion of their professors. Recruitment for this study took place in the form of several
brief presentations to target students in each group mentioned above.
Measures

Participants were consented (see Appendix A). Participants recorded pertinent
demographic information such as gender and year in college (see Appendix B). This included
questions related to previous basketball experience, indicating years of competitive and/or
recreational basketball experience since sixth grade. Seventeen participants had zero to three

years of previous basketball experience. Twenty-eight participants had four to seven years of
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previous basketball experience; and 29 participants had eight to 11 years of basketball
experience.

We reserved the gymnasium of the same university. The gymnasium seats 2,500
spectators and could be divided into three separate courts. Two hoops on opposite sides of the
gymnasium were used to minimize distractions. All male participants used basketballs with a
29.5-inch circumference, while all female participants used basketballs with a 28.5-inch
circumference, consistent with standard-sized basketballs typically used competitively for each
gender.

Procedure

Participants signed up for 10-minute time blocks. A random digit table (see Appendices
C and D) was used to assign participants within each gender to one of two groups, predicting
their free throw performance before warm-up or after warm-up.

Participants arrived at the gym lobby at their assigned time and were consented. Next,
they completed the demographics information and were sent to their assigned hoop. When they
arrived at their assigned hoop, they handed the completed survey to the researcher.

Participants in group one were given instructions to shoot 5 warmup free-throws and then
predict how many free-throws they would make out of 10. Participants in group two were
instructed to make their prediction then shoot 10 free throws. Instructions included the assertion
that any faults such as jumping or stepping over the free throw line would count as a miss. These
instructions were standardized. We recorded participant predictions and shooting scores on the
bottom of the survey sheet. After completing their free throw shots, participants were allowed to
leave the gym. Upon completion of the study a debrief email (see Appendix E) was sent to all

participants to clarify the purpose of the study and the confidentiality of their personal data.
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Data Analysis

We analyzed collected data by comparing participants’ predictive error score to three
independent variables: past basketball experience, warm-up group, and gender. Participants’
predictive error score was determined by subtracting the number of free throws made from the
number of free throws predicted. A negative score indicated underconfidence in free throw
ability; a positive score indicated overconfidence in free throw ability; and a score of zero
indicated no under- or over-confidence in free throw ability. Participants’ predictive accuracy
was determined by finding the absolute value of their predictive error score.

Independent sample t-tests compared warm-up groups on accuracy, as well as the gender
on their predictive error. An ANOVA test assessed the relationships between years of experience
for accuracy.

Results

Pre-warmup and post-warmup predictions did not significantly affect participant
predictive accuracy. Participants who made predictions prior to warming up had similar accuracy
(n=36, M =1.67, SD = 1.24) to participants who made predictions after warming up (n =38, M
=2.08,SD =1.53), #(72) =-1.28, p > .05.

Free throw predictive accuracy did not significantly differ among groups with 0-3 years
of total basketball experience (n =17, M = 2.17, SD = 1.55), 4-7 years of total basketball
experience (n =28, M = 2.03, SD = 1.50), and 8-11 years of total basketball experience (n = 29,
M =1.55,8D=1.28), F(2,72) =2.48, p > .05.

The gender of participants significantly influenced their predictive error scores. A
negative predictive error value indicated underconfidence; a positive predictive error value

indicated overconfidence. A predictive error score of zero indicated no error in prediction. Males
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were more overconfident in their predictions of free-throw performance (n =40, M = 0.38, SD =
2.53 ) than females (n = 34, M =-0.76, SD = 1.99). Males were significantly more overconfident
than females, 7 (72) =2.17 , p < .05.

Participants were divided into quartiles based on free-throws made in order to compare
confidence differences between the top and bottom quartiles. The top-performing quartile tended
to be underconfident in their free-throw predictions (n= 17, M =-1.59, SD = 0.87), while the
bottom-performing quartile was overconfident (n =19, M = 1.79, SD = 2.32). The difference
between the two groups was significant, ¢ (34) = 5.89, p <.001.

Discussion

Existing literature in the field has not found the Dunning-Kruger effect’s presence in
physical tasks (Kruger & Dunning, 1999). This study utilized the physical task of free-throw
shooting to investigate the influence of gender, past basketball experience, and warm up order on
the magnitude of the Dunning-Kruger effect. Men were overconfident in their predictions and
women were underconfident. Participants' past basketball experience did not affect their
predictive error scores. Pre-warm up and post-warm up prediction groups demonstrated no
significant difference in predictive accuracy. The top and bottom quartiles of performance were
compared to test the Dunning Kruger effect. It was supported as the bottom quartile was
overconfident and the top quartile was under confident in their predictions.

The relationship between gender and predictive error was consistent with the literature
regarding gender, confidence, and self-evaluation of abilities. Males tend to exhibit more
overconfidence than females (Barber & Odeon, 2001; Johnson et al., 2006; Lirgg, 1991;
Lundeberg et al., 1994), and females tend to underestimate their performance (Dahlbom et al.,

2011). Overconfidence by males increases in stereotypically masculine skills (Amirkhanyan et
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al., 2021; Bordalo et al., 2019) such as basketball (Yi-Hsiu & Chen-Yueh, 2013). In our study
males were overconfident in their free-throw predictions, while females were under confident.
This difference between genders in confidence compared to performance (predictive error) was
significant.

Besides gender, another explanation for inaccurate prediction of performance is that
people tend to value their own aspirations rather than their past behavior (Helzer & Dunning,
2012). Even though past performance is statistically linked to future achievement, people trust
their aspirations in predicting personal outcomes (Helzer & Dunning, 2012). In our study, we
tested whether recent past performance (the warm-up free throws before the actual ones) and
long-term past experience (years of basketball playing experience) affected accuracy of
free-throw predictions.

While the group in our study that warmed up prior to making their free-throw predictions
had the benefit of recent past performance in the task they were about to perform, they did not
demonstrate significantly greater predictive accuracy than the post-warm up prediction group.
Similar predictive accuracy between the post-warm up and pre-warm up prediction groups
affirms previous findings that past performance is not properly considered in evaluating one’s
future performance. Additionally, the amount of previous basketball experience did not
significantly improve predictive accuracy. Those with 0-3 years of total basketball experience
did not significantly differ in predictive accuracy from those with 4-7 or 8-11 years of total
basketball experience.

The Dunning-Kruger effect presents a strange paradox: the most competent in a domain
tend to underestimate their performance while the incompetent overestimate their performance

(Kruger & Dunning, 1999). In our study this effect was supported, with the top-performing



THE DUNNING-KRUGER EFFECT ON FREE THROW SHOOTING 13

quartile, based on free-throws made, being under confident in predictions and the
bottom-performing quartile being overconfident. Previous researchers hypothesized that the
Dunning-Kruger effect would be less prominent in physical tasks than knowledge-based tasks
(Kruger & Dunning, 1999), making the significance of our findings surprising and important for
future studies.

Limitations arose in our study based on the low power and weak manipulation. When the
participants’ years of basketball experience was divided into three groups, the participants were
not equally distributed. In future research studies, this limitation can be addressed by recruiting a
larger sample size, as an increase in participants should lead to a better distribution of
experience.

Another limitation was the weak manipulation of the post-warm up group. We expected a
significant difference in predictive accuracy between the pre- and post-warm up groups because
the warm up would allow the participant to gauge their ability. Since the two groups showed no
significant difference, it is possible that the warm up of five shots was not an accurate predictor
of the participants' performance. To address this limitation, the warm up could be extended to 10
shots in order to reflect the actual task.

Based on this research study, we conclude that confidence levels are affected when
performing a non-exertive physical task. Gender also had the most significant effect on
confidence levels, while past experience and post warm up prediction were not found to
significantly alter participant confidence levels. Previous studies found the Dunning-Kruger
effect exists in a variety of situations (Kruger & Dunning, 1999). Given the significant

relationship of gender and predictive error score, and the significant difference in predictive error
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of the quartiles, the Dunning-Kruger effect is also present in situations involving non-exertive

physical activity.
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Appendix A

Informed Consent

Informed Consent Form

We are asking you to participate in a research study titled Practice Effects and Non-Exertive Physical Activity. We will describe this study to you and
answer any of your questions. This study is being led by Makayla De Young, Nicolas Veldhorst, and Abigail Schescke. The Faculty Advisor for this
study is Dr. Luralyn Helming, Department of Psychology at Dordt University.

The purpose of this research study is to examine the accuracy of predicting a physical task.

We will ask you to predict and shoot ten to fifteen free throws.The total time commitment should take you ten minutes or less.

We do not anticipate any risks beyond the normal level of risk incurred during daily non-exertive physical activities.

We do not anticipate any direct benefits from participating in this research.

You may receive compensation in the form of extra credit points at the discretion of your course instructor(s).

We will protect your privacy and confidentiality by assigning an identification number to each set of data provided by each participant. Signed consent
forms will always be kept separate from survey data. Data will be tracked via this assigned number.

Please note that email communication is neither private nor secure. Though we are taking precautions to protect your privacy, you should be aware
that information sent through email could be read by a third party.

De-identified data from this study may be shared with the research community at large to advance science and health. We will remove or code any
personal information that could identify you before files are shared with other researchers to ensure that, by current scientific standards and known
methods, no one will be able to identify you from the information we share. Despite these measures, we cannot guarantee anonymity of your personal
data.

Your information will not be used or distributed for future research studies.

Taking part is voluntary; you may refuse to participate before the study begins, discontinue at any time, or skip any questions/procedures that may
make you feel uncomfortable, with no penalty and no effect on the compensation earned before withdrawing.

If you have any questions, please contact us, Makayla De Young at mkyldyng@dordt.edu, Nicolas Veldhorst at nclsvidh@dordt.edu, and Abigail
Schescke at bschsck19@dordt.edu. If you have additional questions about this study, feel free to contact our faculty sponsor and Chair of the
Institutional Review Board, Prof. Luralyn Helming, at Luralyn.Helming@dordt.edu or (712)722-6038. If you have any questions in general about your
participation as a research participant in studies at Dordt University please contact the Acting Chair of the Institutional Review Board and Director of
Kielstra Center for Research and Grants, Angela Kroeze Visser, at Angela.KroezeVisser@dordt.edu or (712)722-6339.

| have read the above information, and have received answers to any questions | asked. | consent to take part in the study.

Your Signature Date:

Your Name (printed)

Signature of person obtaining consent Date:

Printed name of person obtaining consent

This consent form will be kept by Dr. Helming for five years beyond the end of the study. It will be securely stored in her private office.
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Appendix B

Demographic Survey

Gender: Male or Female

Year in college: 1styear  2ndyear  3rdyear  4thyear  5Sthyear +

Mark all the years you have played organized basketball (including the current year):
(“Organized basketball” refers to school team, AAU, club, NOT intramurals)

Middle School High School College

___ 6th grade ___ Oth grade _ lstyear

_ Tth grade __ 10th grade _ 2ndyear

_ 8thgrade _ 11th grade _ 3rdyear
_ 12th grade _ 4th year

Mark all the years you have played recreational basketball (including current year):
(“Recreational basketball” refers to a community rec league and intramurals)

19

Middle School High School College
__ 6th grade ___ Oth grade _ lstyear
___ Tth grade ___10th grade ___ 2nd year
_ 8thgrade _ 11th grade _ 3rdyear
_ 12th grade _ 4thyear
Researcher Use Only
Prediction:
___outof10
Warm-Up:
1
2
_ 3
_ 4
_ 5
Actual:
1
_ 2
_ 3
_ 4
_5
_ 6
_ 7
_ 8
9

p—
<
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Appendix C

Random Digit Table (Males)
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THEME  ETTI LMY S BN JETM M2E W TIEM ST

HE3ET LIETI M3 WIS TR4ED TITIT SETEY DEBE 23 AL
S8 4E2TT 4N TINET 3EN4T 0 42304 BB 20933 WIENTD S
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Appendix D

Random Digit Table (Females)
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Appendix E
Debriefing Statement

In this study we were testing the Dunning-Kruger effect, which measures overconfidence
in relation to abilities. We wanted to see how accurate free-throw predictions were for people
with varying levels of basketball experience. Additionally, we wanted to see if warming up
before making free-throw predictions would influence the accuracy of the predictions. We kept
the purpose of the study vague so as to not influence your predictions.

Your predictions and free-throw data will be kept confidential, and your personal
information will not be linked to your performance data (you will be represented by a number,

not your name).
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