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Ashley D. Rittmayer

THE PERILS OF UNJUSTIFIED CONFIDENCE:
AN EXAMINATION OF CASINO BLACKJACK PLAY AND PERFORMANCE
Thesis under direction of Eric R. Stone, Ph.D., Associate Professor of Psychology, Wake

Forest University.

Unjustified confidence, in particular overconfidence—whereby confidence
exceals knowledge—is one of the most robust findings in judgment and decision-making
research (Plous, 1993. Further, despite littl e research, urjustified confidence has been
presumed to produce poor dedsions (e.g., Griffin & Tversky, 1992. The purpose of the
present study is to explore what the peril s of unjustified confidence may be. More
spedficdly, amediational model of unjustified confidence & a predictor of outcomesis
proposed.

In the present study, first, participants' level of knowledge and related-confidence
regarding casino Hadjad was assessd. Then, an effective @nfidence manipulation
either increased or decreased their mean confidence, thereby changing their level of
unjustified confidence. Lastly, participants played at least 60 rounds of casino Hadjad.
Increased- and decreased-confidence participants demonstrated significant differencesin
perception d gains and losses, anxiety, risk-taking behavior, and information search and
consideration, related to bdadkjadk play and performance. Overall, the findings suppat

the proposed model.
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INTRODUCTION

People regularly and repeaedly make dedsions under uncertainty. Consider the
physician’s judgment regarding a patient’s prognosis and the patient’s choiceregarding
treament. Imagine the businessexeautive's plan to launch anew product and the
consumer’ s assesgnent of which product to buy. Recdl the meteorologist’s weaher
prediction and the event planner’s call to move the event inside. Although all of these
judgments are made under uncertainty, each is accompanied by some level of confidence
Moreover, the more extreme the confidence of the first person, the more knowledgeable he or
sheis percaved as being by the second person (Cutler, Penrod, & Dexter, 1990,and Fox &
Walters, 1986,as cited by Bornstein & Zickafoose, 1999 Price & Stone, 2004). But, isthis
asumption d knowledge gpropriate?

During the 2004 pesidential eledion, Democratic presidential nomineeJohnKerry
was frequently criticized for his uncertainty—for “fli p-floppng” onisses and faili ng to take
a “consistent paosition” (Fineman, Wolffe, & Lipper, 2004,p. 28. Infad, President Bush
clamed, “You canna lead if you send mixed messages’ (Fineman et a., 2004, p. 23,
assrting that consistency and certainty are qualiti es of agoodlealer. But, much research
(e.g., Fischhoff, Slovic, & Lichtenstein, 1977; Oskamp, 1965 suggests that certainty is not
awaysjustified. AsKerry pointed ou, “...you can be cetain and wrong...And sometimes
cetainty can get youin troude” (Fineman et a., 2004,p. 25. The purpose of this gudy isto
explore the dfects of certainty, and more specifically, the outcomes of unjustified certainty.

Unjustified Confidencein Knowledge
Interest in the gopropriatenessof confidence, or more broadly cali bration, originated

with the probabili ty judgments of professonals (e.g., physicians and meteorologists). For



instance, consider aphysician’s judgment of 90% likelihoodthat surgery will be successul.
If 9 of the 10timesthat he gives this likelihoodjudgment surgery is successful, then the
physician is appropriately confident. Similarly, a meteorologist’s judgment of 30%
likelihood d rain isappropriateif 3 of the 10times $e gives this likelihoodjudgment, it
rains. Both the physician and the meteorologist are considered to be well -calibrated to the
extent their probabili ty judgments consistently match the percentage of times the event
occurs (Yates, 1990.

Decales of research (e.g., Fischhdf et a., 1977 Griffin & Tversky, 1992 Koriat,
Lichtenstein, & Fischhdf, 1980 have explored the cdibrationlevel of both experts and
laypeople, completing both fadua knowledge (e.g., “Is Absinth a precious doneor a
liqueur?’) and prediction tasks (e.g., forecasting stock earnings, estimating the behavior of
others, or picking the winner of sports games). Unlike the physician and the meteorologist
previously mentioned, most people, including experts, are not well-cali brated (e.g., Plous,
1993. That is, in most cases, confidence does not match knowledge.

Thetypical knowledge-confidence asessment task requires two resporses. Thefirst
resporse is adeterministic judgment, which is ajudgment of whether or not an event
occurred or will occur, or ajudgment between two or more dternatives (e.g., “Absinthisa
liqueur,” or “Absinth isapredous gone”). The secondresporseisalikelihood judgment,
which isa enfidence judgment that refleds the probabili ty of a deterministic judgment
being corred. The likelihoodjudgment is made on a half-range resporse scde, ranging from
50% confidence, which refleds a complete guess to 100% confidence, which refleds

complete certainty.



Often, these tasks are designed to assessknowledge and confidence—and ultimately,
cdibration—within a specific content domain. An example task would be 40 items regarding
nutrition. The percentage of corred deterministic judgments of these 40 itemswould
represent knowledge of nutrition; the average of the correspondng likelihoodjudgments
would reflect confidencein knowledge of nutrition. The calibration of the set of 40
deterministic and 40li kelihoodjudgments is determined by comparing the particular
assgned probabiliti es to the propartions of times the deterministic judgment were @rrect,
within agiven judgment category. Perfect cdibrationis demonstrated when x % of the
deterministic judgments that were judged x % likelihood d being correct, are indeed corred.
The cdibration graph (see Figure 1) depicts perfed cdibration—confidence judgments are
graphed along the x-axis and the percent correct of deterministic judgments are graphed
along the y-axis.

For the most part, as mentioned, deterministic and likelihoodjudgments do nd match
perfectly. Rather, people demonstrate miscdibration. In particular, the most commonly
reported form of miscdibrationis bias, a diff erence between mean confidence and percent
correct, and the most common form of biasis overconfidence (Plous, 193; Winman & Juslin,
1993. Overconfidence exists when, onaverage, confidenceis greder than percent corred.
Alternatively, in rare cases, underconfidence exists when, onaverage, confidenceislessthan
percent corred (refer to Figure 1 for graphicd depictions of over- and urderconfidence).

Thus, generaly, people think that they know more than they actually do. One of the
ealiest overconfidence studies (Oskamp, 1965 reveded that “increasing feelings of
confidence ae not asure sign of predictive accuracy” (p. 261). Furthermore, Fischhdf

(1982 concluded that confidencetends to be 10-15% greaer than percent corred on average.



Thus, confidence is frequently unjustified. Thisis perhaps troudesome given that one's
judgments—and hisor her (as well as others’) subsequent adions—are based in part ona
feding of confidencein ore’s knowledge related to that judgment (Griffin & Tversky, 1992.
Accordingly, unjustified confidence has generally been assumed to be detrimental to the
quality of thededsion (e.g., Griffin & Tversky, 1992; Yates, Lee & Shinotsuka, 1996,
passbly resulting in “inappropriate medical treament, regrettable financial investments, or
bad legal advice” (Griffin & Tversky, 1992, p. 82). Moreover, the leading judgment and
dedsion making textbook states that no problem in thefield is “more prevalent and
patentially caastrophic than overconfidence” (Plous, 1993, p. 21).

Despite such claims, surprisingly littl e research has explored the df ects of
overconfidence, or more generally, unjustified confidence In particular, unjustified
confidence has yet to be extensively explored as a predictor either of specific behaviors or
performance outcomes. Therefore, the goal of the present study is to examine unjustified
confidence & a predictor of outcomes.

Unjustified Confidence as a Predictor of Outcomes

Recently, Parker (2004 and coll aborators began conducting a series of studiesto
explore the dfects of unjustified confidence on various outcome variables. Parker (2004) has
utili zed content domainsin which he muld assessknowledge and confidence For example,
afew studies (seeParker, 2004 have explored investment dedsion making. Speaficdly,
Parker (2004) first assessed participants knowledge and related-confidence of the values of
stocks; asample item included, “In the five years prior to §31/01, Sony (SNE) stock
increased more in value (propationately) than dd the Gap (GPS.” Second, participants

completed a performance task in which they creaed investment portfolios. In one study,



Parker (2004) founda negative relationship between urjustified confidence and investment
outcome, whereby the value of the portfoli os of more overconfident individuals was lessthan
that of the lessoverconfident individuals;, however, in asimilar study they found no
relationship between urjustified confidence and investment outcome. To date, Parker and
coll eagues have found wunjustified confidenceto be positively, negatively, and unrelated to
performance outcome.

These findings suggest that unjustified confidence may not always have the same
effect on oucome. Perhaps, urjustified confidence can be advantageous or disadvantageous
depending in part onthe situation. Further, unjustified confidence may not aways have a
dired effed on performance outcome. Rather, unjustified confidenceinfluences certain
behaviors, which in turn aff ect the outcome. Therefore, although some (e.g., Griffin &
Tversky, 1992 “doult that the benefits of overconfidenceoutweigh its costs’ (p. 4339, the
preceding research suggests that whether the benefits or costs of unjustified confidence ae
greder isunclear.

A Mediational Model of Unjustified Confidence as a Predictor of Outcome

To try to explain the unjustified confidence-outcome relationship, Rittmayer, Stone,
and Parker (2004 have constructed amodel (based, in part, onthe work of Parker, 2009
whereby unjustified confidence aff ects a number of mediating variables, which in turn
determine performance outcome. Theideaisthat unjustified confidence hasrelatively
constant effeds on the mediators acrossa range of domains, but the df ects of the mediators
on oucome ae situation-dependent. For example, the inconsistent findings regarding the
effect of unjustified confidencewithin the investment domain could be due, in part, to the

state of the stock market: An owerly confident investment portfolio manager thinks he knows



more about stocks than he actually does. Therefore, presumably, he will be more likely to
invest in riskier growth-oriented stocks than would an appropriately confident manager.
Now, in abull market, such risk taking would be positive, producing profits; yet, in a bear
market, risk taking would be negative, incurring | osses.

To test apreliminary version of this model, Rittmayer et a. (2004) explored the
relationship between unjustified confidence and casino blackjack performance. That study
provided initial support for the model, finding (as predicted) unjustified confidence to be
related to greater perception of gains relative to losses, less anxiety, more risk taking, and
less consideration of available information.

At present, the model proposes that unjustified confidence influences a number of
psychological and behavioral variables, which in turn affect performance outcome (see
Figure 2). The psychological variablesinclude perception of gains and losses and anxiety;
the behavioral variablesinclude risk-taking behavior and information search and
consideration. Together, these variables explain how overconfidence affects the situation-
dependent performance outcome (e.g., blackjack performance, financial investments, or
medical treatment). Additionally, the current model proposes that unjustified confidence
influences performance satisfaction as well.

This section of the paper describes the predicted rel ationships between unjustified
confidence and the various mediators and outcomes, citing relevant evidence. More
specifically, the following links are discussed: between unjustified confidence and the
psychological mediators, between the psychological mediators and the behavioral mediators,

and between the behavioral mediators and outcomes. Within each sub-section, the



determinants of the variable (i.e., the links between the named variable and those variables to
the left of the named variable in the model) are discusd.
Psychological Mediators

Currently, the model proposes that unjustified confidenceis related to two
psychalogical variables: (1) perception d gains and losses and (2) anxiety.

Perception of gains and losses. Perception d gains and losss refers to the
asessnent of expeded gains and expeded losses asociated with a behavior or undertaking.
(Note, based on rormative models of dedsion making, bah expeded gains and expeded
losses are comprised of expeded likelihoods and tiliti es of the outcomes.) In ather words,
perception d gains and losses refersto how risky and/or beneficial abehavior is percaved to
be (Weber, Blais, & Betz, 2009). For example, oreindividual may perceive “Investing 5%
of your annual income in avery speculative stock” (Weber et al., 2002, p289 to be
“extremely risky,” whereas ancther individual percavesthis behavior to be “naot at al risky.”
It seems plausible that as confidence (i.e., certainty) increases, the level of risk involved
shoud seem less Infact, Pulford and Colman (1996 foundthat confidence (and therefore,
overconfidence) was more inflated regarding the likelihood d pasitive events than of
negative events. Therefore, unjustified confidence is presumed to be related to an
overestimation d gains and an underestimation d losses. Thus, the overly confident
individual would perceive possble gainsto be greater (in terms of likelihood and severity)
than possble losses.

Some reseach (e.g., Parker & Bjarnaddttir, 2004 Rittmayer et a., 2004) has explored
apossblelink between unjustified confidence and perception d gainsand losses. Parker

and Bjarnaddttir (2004, utili zing the oll ege football knowledge domain, propaosed that the



more overcorfident the individual, the lessrisky he or she would perceive betting to be.
Contrary to their prediction, Parker and Bjarnaddttir (2004 did nd find asignificant
unjustified confidence-perception o risks (i.e., losses) relationship. Rittmayer et al. (2004),
utili zing the game casino bladkjadk, assessed perception d gains and losses as expectation of
winning and foundthat overconfident players had a gredaer expedation d winning. In ather
words, more overly confident players perceived the risk of losing money playing blackjac to
be lessthan dd more gpropriately confident players. Accordingly, a negative relationship
between unjustified confidence and perception d lossesis predicted, and a positive
relationship between urjustified confidence and perception o gainsis predicted. Thus, taken
together, it is predicted that overly confident individuals will perceve the gainsto be greaer
than losses (i.e., greater positive “gains-losses differential”) than will appropriately confident
individuals.

Anxiety. Anxiety exists when anindividual is concerned abou the prospect of an
undesirable event. The level of anxiety isinfluenced by both the degreeto which the event is
undesirable and the likelihood d the event (Ortony, Clore, & Collins, 1988. Thus, it seans
likely that an overly confident individual (who nd only percaves gainsto be gredaer than
losses but also perceavesthe likelihood d lossesto be small) would also be lessanxious than
an appropriately confident individual. In suppat of this hypothesis, Rittmayer et al. (2004
foundthat unjustified confidencewas asociated with lessanxiety during bladkjadk play.
That is, overly confident bladkjad players experienced less stuation-level anxiety regarding
dedsion making than dd more gpropriately confident players. Therefore, anegative

relationship between urjustified confidence and anxiety is predicted in the present study as



well, whereby overly confident individuals will experience lessanxiety during blackjadk play
than will appropriately confident individuals.
Behavioral Mediators

The modd, at present, also includes two behavioral variables, risk taking and
information seach and consideration. Unjustified confidence is predicted to aff ect risk
taking via perception d gains and losses and anxiety. Similarly, urjustified confidenceis
presumed to affed information seach and consideration via perception d gains and losses
and anxiety, aswell.

Risk taking. Risk taking refersto behavior that has both pdential gains and losses.
Below, the possble determinants of risk taking are described.

Unjustified confidence - risk taking. Although this model propases that unjustified
confidence mainly influences risk taking via perception d gains and losses and anxiety, some
research has explored orly the dired unjustified confidence-risk taking link. In particular,
two o the studies previously mentioned (Parker & Bjarnaddttir, 2004 Rittmayer et a., 2009
examined the unjustified confidence-risk taking link. Both studies explored the relationship
between urjustified confidence and risk taking behavior, operationalized in bah as the dall ar
amount bet—higher dallar bets indicate more risk taking, as more money is at stake to be
gained o lost. Parker and Bjarnadéttir (2004 found urjustified confidence to be marginaly,
pasitively related to amourt bet. Rittmayer et al. (2004 foundthe unjustified confidence-
risk taking relationship to be fully mediated by perception d gains andlosses. To sum, a
pasitive relationship between urjustified confidence and risk taking has been found whereby
overly confident individuals were more risk taking than were appropriately confident

individuals.



Perception of gains and losses - risk taking. Individuals who perceive the situation as
lessrisky partake in morerisk taking (Weber et a., 2002). Additionally, as the expected
gainsincrease, the likelihood of engaging in the behavior increases (Weber et al., 2002). For
example, Cooper, Woo, and Dunkelberg (1998) found that entrepreneurial managers,
characterized for their risk-taking behavior, do not have a greater preference for losses than
other managers, rather they have an overly optimistic perception of the losses involved.
Weinstein (1980) suggests that being overly certain regarding the likelihood of possible
events, individuals may be inclined to engage in more risky behavior, such as buying afixer-
up home and not maintaining a healthy diet. Infact, Rittmayer et a. (2004) found a strong
positive relationship between perception of gains and losses and risk taking, whereby players
who had a greater expectation of winning subsequently bet more per round than did those
with less expectation of winning. Thus, perceiving the possible gains to outweigh the
possible losses appears to lead to risky behaviors. Accordingly, a positive relationship
between gains-losses differential and risk taking is predicted in this study, whereby
individuals who perceive more gains (i.e., less losses) will be more risk taking than will
individuals who perceive less gains (i.e., more |0Sses).

Anxiety - risk taking. Parker (2004) suggested that heightened anxiety causes the
decision maker to focus on issues irrelevant to the decision and to be overly hesitant to take
action. Accordingly, increased anxiety may lead to less risk-taking behavior. Raghunathan
and Pham (1999) found that anxious individuals prefer low-risk/low-reward options
compared to high-risk/high-reward options. Similarly, Rittmayer et a. (2004) found a
negative anxiety-risk taking relationship, whereby less anxious players were more risk taking

(i.e., made larger bets on average) than were more anxious players. Therefore, a negative

10



anxiety-risk taking relationship is predicted in this gudy, whereby lessanxiety will be
asciated with more risk taking behavior.

Information search and consideration. Information search and consideration refers to
behavior that involves seeking out and utili zing additional information related to the deasion.
Below, the possble determinants of information search and consideration are described.

Unjustified confidence - information search and consideration. Ladk of information
seach and considerationis frequently cited as one of the main reasons why unjustified
confidence is disadvantageous (e.g., Griffin & Tversky, 1992. Presumably, overly confident
individuals conduct lessthorough, lesssystematic information seaches, if they conduct them
at al. Additionaly, they consider avail able information to alesser extent than do
appropriately confident individuals. Esentialy, if oneis confident abou his or her
knowledge, what more does he or she need to know?

Severd studies (e.g., Parker & Bjarnaddttir, 2004 Radedi & Jaccard, 195;
Rittmayer et al., 2004 Siedk & Arkes, 2004) have explored the relationship between
unjustified confidence and information seach consideration. Radedi and Jaccad (1995
investigated how perceved knawledge influences information seach behavior. Percaved
knowledge (i.e., ratings of “how much doyou think you knov?’) was negatively related to
information seach behavior; moreover, perceived knowledge was more strongly related to
information search than was adual knowledge. Other studies (e.g., Parker & Bjarnaddttir,
2004 Rittmayer et al., 2004; Sieck & Arkes, 2004) have foundasimil ar relationship between
unjustified confidence and information consideration. For example, Siedk and Arkes (20049
foundthat overconfident individuals exhibited lessdedsion aid use (a spedfic type of

information consideration) than dd less overconfident individuals. Similarly, Rittmayer et al.
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(2009 foundthat more overconfident casino Hackjad players were lesslikely to use

avail able “hints for bladkjad play” than were less overconfident players. To sum, a negative
relationship between urjustified confidence and information search and consideration hes
been found whereby overly confident individuals were lesslikely to seek out and/or consider
avail able information than were appropriately confident individuals.

Perception of gains and losses - information search and consideration. Presumably,
if an overly confident individual fedsthat the possible gains are greaer than the posshble
losses, he or she would not use alditional information. Therefore, a negative perception d
gains and losses-information seach and consideration relationship is predicted, whereby
individuals who perceive more gains (i.e., lesslosses) will be lesslikely to search for and
consider information than will i ndividuals who percave lessgains (i.e., more |0sss).

Anxiety - information search and consideration. An anxiousindividual desires
uncertainty reduction (Raghunethan & Pham, 199). Thus, it is plausible that the anxious
individual would seek out and wse alditional information related to the decisionto be made
to reducehis or her uncertainty. In suppat of this hypaothesis, Rittmayer et al. (2004 founda
strong pasitive relationship between anxiety and information search and consideration,
whereby more anxious bladkjadk players reported using avail able information (“ hints for
bladkjadk play”) significantly more than dd lessanxious players. Therefore, a positive
anxiety-information search and consideration relationship is predicted, whereby individuals
who are more axious will be more likely to search for and consider information than will

individuals who are lessanxious.
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Outcomes

Performance outcome. According to this model, unjustified confidenceinfluences
the performance outcome viathe mediators. Recall that the relationships between urjustified
confidence and the mediators (seethe left side of Figure 2) are assumed to be the same
regardlessof the situation a domain; the relationships between the mediators and the
performance outcomes (seethe right side of Figure 2) are asumed to be dependent onthe
situation a domain. Spedficdly, more risk taking and lessinformation search and
consideration may be ather advantageous or disadvantageous to the performance outcome,
depending onthe drcumstances. In other words, characteristics of the domain influencejust
how these variables affect the performance outcome.

Applying the model to casino Hadkjad in the present study, however, there are
known relationships between the proposed behavioral mediators and performance. The
foll owing mediator-outcome relationships are predicted: Spedficaly, since the odds of
winning in casino Hackjadk islessthan 50%, there shoud be anegative relationship between
risk taking (i.e., average bet) and performance outcome because each round the player is
more likely to lose his or her bet than to win. Similarly, a paositive relationship between
information seach and consideration and performance outcome is predicted becaise
adherenceto the provided suggestions for bladjack play shoud improve bladkjacdk
performance outcome. Therefore, in the mntext of casino Hadjadk, urnjustified confidence
shoud be negatively related to performanceoutcome. That is, overly confident individuals
will perform worse & casino Hadjadk than will appropriately confident individuals.

Performance satisfaction. According to decision affect theory, confidence in an

expeded oucome influences one's affed (Mellers, Schwartz, Ho, & Ritov, 1997. More
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spedficdly, the strength of an individual’s confidence predicts his or her pleasure, whereby
pleasure in the adual outcome isinversely related to confidence (McGraw, Méllers, & Ritov,
2009. In ather words, expeded successes are less pleasing than surprising successes and
expeded fail ures are less disappanting than surprising failures (McGraw et a., 2009.
Therefore, assuming unjustified confidence is associated with expeded successes and
surprising failures, overly confident individuals sroud experiencelesspleasure and more
disappantment than would appropriately confident individuals.

In support of the previous prediction, McGraw et a. (2004 assessed players
confidence regarding the likelihood d making a basketball shat prior to taking the shat, as
well astheir affective reaction after taking the shot. As predicted, they found that players
confidence influenced their affed—in particular, more pleasure wincided with less
confidence and lessoverconfidence. Although McGraw et a. (2004) assessed confidencein
ability, it seams plausible that confidence in knowledge produces a simil ar aff edive outcome.
Accordingly, a negative relationship between urjustified confidence and deasure in the
bladkjadk performance outcome is predicted, whereby overly confident individuals will be
lesspleased with their bladkjad performance than will appropriately confident individuals.

The Present Research

The present study was designed to extend the previous work of Rittmayer et al.
(2009. Accordingly, the present study examined urjustified confidence & a predictor of
casino Hadkjack performanceoutcome. Blackjack provides a useful context for studying
unjustified confidence & a predictor because the red-world rel ationships between the
behavioral mediators and performance outcome ae known. Asin Rittmayer et a. (2004,

participants’ level of knowledge and confidence regarding casino Hadkjadk was assessd,
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and they subsequently played casino Hadkjadk. This gudy, however, also included an
experimental manipulation designed to either deaease or increase their level of confidence,
so that causal relationships between urjustified confidence and oucomes could be inferred.
Additionally, the present study marginally attempted to explore whether the eff ects of
unjustified confidence aeredly dueto perceived control. Someresearch (e.g., Taylor &
Brown, 1988 as cited by Parker & Bjarnaddttir, 2004) has equated feelings of confidence
with perceived control. In particular, it has been proposed that overly confident individuals
overestimate not only their knowledge but also their control of the situation (Taylor & Brown,
1988,as cited by Parker & Bjarnaddttir, 2004. Thus, perhaps percaved control, rather than
unjustified confidence, is resporsible for the perception o greaer gains than losses and less
anxiety. To explorethe posgble confidence-control relationship, ameasure of locus of

control was included.
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METHOD

Participants

Participants were recruited from the introductory psychology student pod. Students
who eaned 50% correct or greder onthe test of casino Hadjadk rules, which was
completed duing masstesting, were digible to participate in this gudy. Of these students,
115(69 males and 46females) participated in the present study in exchange for partial
fulfillment of their introductory psychology course requirements.

Measures

Test of casino blackjack rules. Thistest iscomprised of 10 items designed to assess
casino Hadkjack competence (i.e., familiarity with the basic rules of the game). Sample
itemsinclude “How many pointsis afacecard (King, Queen, a Jack) worth?” and “What
doesit mean for aplayer to split hisor her hand?’ Based on pl ot testing, 50% corred or
greder was determined to be the “acceptable mmpetence” eligibili ty requirement. The test
of casino Hadkjadk rules was used succesdully in previous research (Rittmayer et a., 2009
(seeAppendix A).

Knowl edge-confidence assessment. The goal of this questionraire isto measure
participants knowledge and associated confidence regarding blacjack play. The
knowledge-confidence assessment of casino Hadjadk play is comprised of 40items
covering four areas of bladkjad play: hit/stand, split/ not, doubde down/nat, buy insurance/nct.
All items present the player’ s hand and the dealer’ s upcard and ask participantsto determine
the corred play “to maximize your earnings.” More spedficdly, for eah badkjad scenario,
participants first judge which pay (e.g., hit or stand) is correct (a deterministic judgment)

and then, second, judge how confident they are that their answer isthe rrect choice(a
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likelihoodjudgment) (see Appendix B for sampleitems). An additiondl, final item asks
participants to estimate how many of the 40 items they answered correctly (i.e., an aggregate
judgment). Two versions of the knowledge-confidence asessnent were creaed. The
knowledge-confidence assessment was also used succesdully in previous reseach
(Rittmayer et a., 2009.

Perception d gainsandlosses. This questionreire, developed for this gudy, is
comprised of four items that assessparticipants’ perceptions of winning and losing. In
particular, two items assessthe likelihoodand uility (i.e., pleasure) of winning and two items
assessthe likelihoodand (dis)utility (i.e., dsappantment) of losing. Perceived gainsis equal
to the product of the likelihoodand utility of winning, whereas perceved lossesis equal to
the product of the likelihoodand (dis)utili ty of losing. The overall perception d gains and
losses (referred to as “ gains-losses diff erential”) is computed by subtrading perceved losses
from perceived gains (i.e., pasitive scores refled the perception d more gains than losses;
negative scores refled the perception d more losses than gains) (seeAppendix C).

Anxiety. A modified version d the state portion d the State-Trait Anxiety Inventory
(STAI-S; Spielberger, Gorsuch, & Luschene, 1970) measures participants anxiety during
bladkjadk play. The questionraire cnsists of 20items (e.g., “| was tense”), which
participants rate according to “how you felt while playing Hackjack, that is, duringtoday’'s
experiment” ontheresporse scde: (1) not at all, (2) somewhat, (3) moderately so, (4) very
much so. Several of these items are reverse scored. The STAI-S (nat the modified version)
isawidely used and consistently reli able measure of anxiety (Barnes, Harp, & Jung, 2002,as

cited by Wray & Stone, 2005) (seeAppendix D).
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Risk taking. The measure of risk-taking behavior is the participant’s average bet
aaossthe total number of rounds of bladkjadk played.

Information search and consideration. The primary measure of information seach
and consideration is the participants' use, specificdly frequency and duation of consultation,
of the “hints for blackjack play” (these ae suggestions for play based onbasic bladkjack
strategy; seeAppendix E). Additionally, a 9-item self-report questionnaire of information
seach and consideration was administered after the caino Hadkjad play (seeAppendix F).

Performance Outcome. The measure of blackjack performance outcomeisthe
participants’ total amount won a lost at the end of bladjadk play.

Performance Satisfaction. After playing blackjad, participants were asked, “How do
you fed abou the outcome of your bladkjadk game?’ Their resporses could range from (1)
disappanted to (7) pleased.

Locus of control. The Rotter Internal-External Locus of Control scde (Rotter, 1966
isa29forced-choiceitem measure designed to assessinternal/external locus of control. A
sampleitem includes, “*Many times | fed that | have littl e influence over the things that
happen to me,” or ‘It isimpassible for me to believe that chanceor luck plays an important
rolein my life.” The Rotter Internal-External Locus of Control scaeisareliable (internal
consistency coefficient, r =.70) and valid measure of locus of control (Robinson, Shaver, &
Wrightsman, 1991 seeAppendix G for more sample items).

Experimental Manipulation

Approximately half of the participants (n = 59) recaved the manipulation designed to

deaease @mnfidence; the other half (n = 56) receved the manipulation designed to increase

confidence. The deaeasing and increasing confidence manipulations were awnducted in a
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block schedule, whereby ead block consisted of both condtions. The blocks were
organized so that both manipulations were conducted at an approximately equal number of
morning, afternoon,and evening sessons.

Decreasing confidence. This manipulationinvolved providing participants with
personali zed feedbad regarding their calibration performance Participants knowledge-
confidence asesgnent responses were scored (i.e., the number of correct and incorrect
resporses for each confidence level were computed) and their cdibration gaphs were creded.
The experimenter then condwcted a brief (approximately 2 min) one-on-one feedbad sesson
with ead participant, which included an explanation d his or her calibration graph and
suggestions for improvement.

In previous dudies (e.g., Lichtenstein & Fischhaf, 198Q Stone & Opel, 2000) this
manipulation hes deaeased urjustified confidence by decreasing confidence—that is, the
cdibrationfeedbad leals to lower (i.e., more redistic) confidence judgments. Itis
important to clarify that although this manipulationis referred to as decreasing confidence
and the goal was to decrease confidence, the ad¢ual purpose of the calibration feedback isto
improve calibration. For the vast mgjority of participants (n = 51, of the 59 in this condtion),
to improve their cdibration, they needed to deaease their confidence  However, participants
were not necessarily told to deaease their confidenceratings. Rather, they were given
suggestions for cdibration improvement, which typicdly (but not always) included the
suggestion to make lower confidence judgments.

At the onclusion d the one-on-one feedbad session, the experimenter asked each
participant to restate the cdibration advice given to hm or her. As mentioned, for most

participants the right response was an acknowledgement of the need to be lessconfident.
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After all participants had receved the manipulation, the experimenter gave eab participant
his or her cdibration gaphto review for approximately 2 min before completing the
knowledge-confidence assesanent questionnaire for a secondtime.

Increasing confidence. This manipulationinvolved providing participants with
bladkjadk content information that appeaed to be helpful, but in aduality shoud na improve
casino Hadkjack play. More spedficdly, the information was presented as agraph d “The
odds of possble outcomes, depending onthe player’shand’ (seeFigure 3). An astute
bladkjad player would have redlized (and afew did) that this information was not new or
additional—that is, anyone with a general knowledge of bladjack rules could have aeaed
the graph. However, the helpful information should lead perticipants to believe that they
were more knowledgeabl e, thereby producing greaer confidencebut not greaer knowledge
(i.e., percent correct on the knowledge-confidence assesanent). Previous gudies have found
that thistechnique does indeal increase confidence, thus increasing unjustified confidence
(Oskamp, 1965 Stone & Opel, 2000Q.

The experimenter conducted a brief (approximately 2 min) one-on-one sesson with
ead participant, which included an explanation of the (bladjadk information) graph and
encouragement that this information shoud be hel pful when making judgments regarding
bladkjadk play. After the graphwas explained, participants were asked if they had any
guestions regarding how to interpret the graph or the information presented. Asinthe
deaeasing condtion, after all participants had received the increasing confidence
manipulation, the experimenter gave each participant a wpy of the blackjad information
graphto review for approximately 2 min before completing the knowledge-confidence

asessment questionreire for a secondtime.
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Casino Blackjack Game

A casino Hadkjack computer program was creaed for this gudy.® The program isa
standard ore-player casino bladkjadk computer game. All players darted with $5,000. Each
round,the player wasfirst asked to place abet. Second,the deder’s upcard was displayed on
the left-side of the screen and the player’ s hand was displayed onthe right-side of the screen.
Next, the player was prompted for his or her play (e.g., hit or stand) and responced by
pressng the gpropriate letter key. After the player’sturn, the dealer played. At the end d
the round,the player was told honv much money he or she worvlost that round (seeFigure 4).
Then, to start the next round, hav much money the player currently had was dated and he or
she was asked to place abet for that round. Additionally, “blackjadck hints” were avail able
for the player to view at any time during play (see Appendix E). The program recorded a
number of game statistics, including time and rumber of rounds and hands played; number of
hands won, lost, and pushed; minimum, maximum, and average bets; frequency and duation
of viewing of bladjadk hints; number of correct and incorrect play dedsions (acrding to
basic strategy rules); number of times hit and stand between 12and 16,number of times lit,
and number of times doubled dowvn. The cards dealt and cktail s of play were dso recorded
for each round. Prior to adual play, players played five practicerounds, which were not
recorded.
Procedure

The experiment was conducted with groups of six (or fewer) participants and took
approximately two housto complete. Each group was assgned to ore of two experimental

condtions (i.e., deaeasing or increasing confidence). Although there was the potentia for

! Many thanks to Rob Swiston for credingthe caino bladjad program. The program was an invaluable
contribution to this gudy—improving not only the quality of the data wlleded, but also the logistics—and is
gredly appredated.
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unintentional experimenter bias, aswell asthe violation d independent observations, the
logistic eae and kenefits of this design ouweighed these mwncerns. Moreover, careful
attention was paid to prevent any possble group confouncs.

Uponarriving at the experiment, participants read and signed the consent form and
were given an overview of the experimental sesson. The experimenter first gave ashort
ledure (approximately 4 min) on casino Hadkjack rulesto ensure that al participants were
familiar with certain concepts of the game (e.g., douling down, buying insurance, rules that
constrain the dealer’s play). Following thisledure, the experimenter introduced the first task,
the knowledge-confidence asssanent. Two versions of the knowledge-confidence
asessnent were aeaed and courter-balanced within ead sesson so that an approximately
equal number of the participantsin ead sesson gd ead version d the assesgment first.
Participants were told that the personwho performed best would be rewarded with twenty
ddlars. (Thisincentive was used to encourage participants to closely attend to thetask.) The
“best performance” was defined as a combination of the highest percent corred and kest
cdibration. Since gpropriate mnfidence judgments (i.e., good cdibration) were encouraged,
the experimenter gave abrief ledure onthe concept of cdibration.

Calibration was introduced as the extent to which ore's confidencein hisor her
answers matches the percentage of time that one’s answers adually are corred. The
experimenter explained how one’s calibration would be determined and the cncept of
probabili ty accuracy, in particular emphasizing what confidence judgments mean (e.g., a
confidence judgment of 50% means the participant is just guessng and believesit is equally
likely that hisor her answer is corred or incorrect). The experimenter described and drew a

cdibration graph that depicted perfed calibration. Additionaly, the experimenter described
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and d-ew examples of poar cdibration, ramely overconfidence and unaerconfidence (see
Figure 1). The purpose of thislessonwasto help participants understand how to complete
the knowledge-confidence asessnent questionraire.

Next, participants completed the knowledge-confidence asssment. Following this
guestionraire, participants were given the locus of control scde and afill er task. While
participants completed those measures, the knowledge-confidence asessnent responses of
participants in the decreasing confidence mndtionwere scored (by the experimenter and a
research assstant) to determine their calibration. A cdibration graph? was creaed for eath
of these participants, which was used during the feedbad sesgonin the deaeasing
confidence manipulation.

Then, depending on the condition, the group d participants received either the
deaeasing or increasing confidence manipulation. Prior to bah manipulations, all
participants were told that they needed to pay attention to the forthcoming information as
they would be completing the knowledge-confidence asessment questionnaire asecondtime.
This time participants completed the version d the questionraire that they did na previously
complete. Again, they were told that the best performance, per condtion,in the seand
roundwould be rewarded with twenty dall ars.

After completing the second knavledge-confidence asessment, participants
completed the perception of gains and losses measure. Then, the experimenter gave

instructions regarding the blackjadk computer program and dadjadk play. In particular,

2 The number of items answered corredly and incorredly per ead confidencejudgment (e.g., 50% or 80%) was
entered into an Excd spreadshed, which creaed the participant’s cdibration graph based on these data. A
problem with this program was discovered during the seventh session—if a cnfidence judgment was not given,
the program reported that 0% of the judgments at that interval were @rred, rather than omitting that rating
interval from the cdibration graph. Thus, in approximately 21 cases, the graph showed that participants
answered (% of the items corredly when in fad they had not made any confidencejudgments of that rating
interval. Inthe remaining four sesgons, the experimenter correded the graphs when necessary to reflect that
the confidenceinterval had not been used.
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participants were encouraged to play blackjack reaistically. Asincentive to do so,
participants were informed that three of them, selected at random, would be rewarded with a
small fraction of hisor her final amount in cash. (The grand prize was 2% of the final
amount; if a participant ended the game with $4000, for example, his or her grand prize
would equal $80.) Each participant was then stationed at a computer at which he or she
played casino blackjack for approximately 25 min.

Finally, after playing casino blackjack, participants completed the anxiety measure
and afinal questionnaire, which consisted of the item regarding performance satisfaction as
well as the information search and consideration questionnaire. Once participants completed

these questionnaires, they were thanked for their time and dismissed.
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RESULTS

Preliminary Analysis
Descriptive Analysis of the Knowledge-Confidence Assessment

First, participants' initial percent corred and mean confidence were determined, by
computing the percentage of the total number of knowledge (deterministic) judgments that
were corred and the average of assciated confidence (li kelihood judgments, respectively,
reported onthe first knowledge-confidence assessment. The vast majority of participants
provided al 40 knavledge and 40correspondng confidence judgments. Acrossthe first
knowledge-confidence assessment, only six deterministic judgments and 14 likelihood
judgments were left blank, and acossthe second knavledge-confidence assessment, only
two deterministic judgments and rnine likelihoodjudgments were left blank. Inthose caes
where judgments were not provided, the percent corred or mean confidence was determined
based onthe total number of judgments provided.

Initially, participants, onaverage, answered 628% of the items corredly and reported
amean confidence of 78.3%. Thus, average bias, computed as the difference between mean
confidence and percent corred (thus, a positive bias score reflects overconfidence and a
negative bias score reflects underconfidence), was 15.3%. Thus, as expeded, by and large,
participants demonstrated urjustified confidence—confidence that excealded knavledge. In
fad, oy 10 d the 115 participants were underconfident, whereby their percent correct was
adually greater (ranging from 2% to 12%0) than their mean confidence. Also, participants
initial aggregate confidencejudgment was overly confident, though to a much lesser degree

than the mean o their individual-item confidence judgments. On average, participants
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reported that they answered 66.7%6 of the 40items correctly, producing an aggregate bias of
3.%%.
The Effect of Version and Manipulation Condition on the Knowledge-Confidence Assessment

Threerepeated-measures ANOVA s were mndicted to assessthe eff ect of the version
of the knowledge-confidence asessment questionreire and the manipulation condtion on
percent corred, mean confidence, and bias. For each of these ANOV As, the between-
subjeds fadors were knowledge-confidence assessment version (i.e., was A or B completed
first) and manipulation condtion (deaeasing or increasing), and the within-subjeds factor
was the roundthat the dependent variable was measured in—for example, round 1mean
confidence and round 2(i.e., past-manipulation) mean confidence.

These analyses answered two questions. First, did the knowledge-confidence
asessment version aff ect percent corred or mean confidence? In ather words, was one
version d the assessment more difficult, or appeaed to be more difficult, than the other?
Sewond, dd the manipulation affed percent correct, mean confidence, or bias (i.e.,
under/overconfidence)?

The effect of the knowledge-confidence assessment version. As mentioned, two
versions of the knowledge-confidence assgnent were aeated and counter-balanced across
the two condtions. Thetwo versions were intended, and assumed, to be of equal difficulty,
and as hoped, there was no main effect of version on grcent corred. That is, participants did
nat answer significantly more questions corred on either version A (Ma=.632 or version B
(Mg =.617), F(1, 111) = .95,p = .33. Additionally, there was no two-way version by
condtioninteradion a athreeway version by condition by roundinteraction, bah ps>.10.

There was, however, asignificant two-way interaction between version and round,F(1, 117
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=5.55,p =.02,whereby participants’ percent corred on version A deaeased from round me
(Maz1 = .645) to roundtwo (Ma> = .620) and percent correct on version B remained relatively
the same from round ae (Mg, = .611) to roundtwo (Mg, = .623), aaossboth conditions.
(We have noready explanation d this finding—perhapsit is due to participants’ scoring
comparatively well (Ma; = .645) on version A during round ae, which is presumably due to
chance.)

There was no main effed of version onconfidence. That is, participants mean
confidence did na differ significantly between versions A (Ma=.772) and B (Mg =.764),
F(1, 110 = .47,p = .49. Additionally, there were no significant two-way interadions
between version and condition a version and round na was there asignificant three-way
interadion ketween version, condtion, andround,al ps>.10. Thus, theversion d the
knowledge-confidence assesamnent had noeffed on mean confidence. Because only one of
these aght tests was sgnificant, and it was non-interpretable, version d the knowledge-
confidence assesgment was concluded to have had no effect on percent corred or confidence.

The effect of the manipulation condition. Sincethe goal of the manipulation was to
influence @nfidence withou aff ecting percent corred, whether or not the manipulation
influenced percent correct was examined first. There wasamarginally significant main
effect of condtion, F(1, 111 = 3.69,p = .06, suggesting that percent correct did slightly
differ between the two conditions. In particular, the descriptive trend reveded that
participants in the decreasing condti on scored a higher percentage wrred (Mp =.638) than
did thosein the increasing condtion (M, =.611). Notethat this marginal relationship isin
the oppasition dredion d what we were @wncerned abou, that the increasing confidence

manipulation would increase percent corred. However, there was not asignificant main
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effect of round,F(1, 1110 =.81,p =.37,suggesting that percent corred did not change from
round 1(M; =.628 toround 2(M, =.621). Lastly, the two-way condtion by round
interadionwas nat significant, F(1, 1110 = 1.34,p = .25. Thus, the manipulation condtion
did na significantly affect the percentage of questions answered corredly in round 2(see
Table 1 for means by condition and round.

Sewond,the dfed of the manipulation onconfidencewas examined. Reall that the
intention d the manipulation was to change confidence Accordingly, it was predicted that
the deaeasing manipulation would deaease mean confidence and that the increasing
manipulation would increase mean confidence

There was a significant main effect of round,F(1, 111) = 39.58,p <.001,whereby
confidence decreased from round 1(M; =.783 to round 2(M,=.753. Additionally, there
was asignificant main effed of condtion, F(1, 111 = 8.44,p <.01,whereby mean
confidence was lessin the deaeasing condtion (Mp = .750 than it wasin the increasing
condtion (M, =.785. Furthermore, a significant two-way roundby condtioninteradion,
F(1, 111) = 67.06,p < .001, reveded that the dnange in mean confidence was different for
the two manipulation condtions.

To explore the nature of the roundby condtioninteradion, two paired-samples t-tests
were anducted. A one-tail ed paired-samples t-test demonstrated that the deaeasing
confidence manipulation significantly decreased confidence from round 1(M; =.784) to
round 2(M,=.716), t(58) = 8.47,p <.001. Thus, the deaeasing confidence manipulation,
the cdibration training feedbadk, was extremely effedive in reducing participants mean
confidence. Similarly, aone-tailed paired-samplest-test also demonstrated that the

increasing confidence manipulation significantly increased confidence from round 1(M;
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=.782 toround 2(M,=.79J), t(55) = 1.81,p = .04. Thus, theincreasing manipulation, the
helpful bladkjadk information, caused aslight but significant increase in participants mean
confidence (see Table 1 for means by condtionand round. To sum, bah the deaeasing and
increasing confidence manipulations did significantly affed mean confidence in the predicted
diredions, athough the effed of the decreasing confidence manipulationwas gronger than
the dfed of the increasing confidence manipulation.

Lastly, to ensure that the manipulation aff ected hias (i.e., under/overconfidence) in
the same manner that it affeded confidence the dfed of the manipulation condtion on bas
was analyzed. There was a significant main effect of round,F(1, 111 =5.76,p = .02,
whereby bias deaeased from round 1(M; = .155 toround 2(M, =.131). Additionally,
there was a significant main effed of condtion, F(1, 111 = 15.65,p < .001, whereby bias
was lessin the decreasing confidence @ndtion (Mp =.112) than it wasin the increasing
confidence wndtion (M, =.177). Furthermore, asignificant two-way round by condtion
interadion, F(1, 110 = 25.31,p < .001,reveded that the dhange in bias was different for the
two manipulation condtions.

Again, to explore the nature of this roundby condition interadion, two paired-
samplest-tests were conducted. A one-tail ed paired-samples t-test demonstrated that the
deaeasing confidence manipulation dd significantly decrease bias from round 1(M;=.147)
toround 2(M,=.077), 1(58) =4.27,p < .001. Similarly, a one-tail ed paired-samples t-test
also demonstrated that the increasing confidence manipulation dd significantly increase bias
from round 1(M;=.164) to round 2(M,=.189), t(55) = 2.36,p = .01 (seeTable 1 for means
by condtionandround). To sum, the deaeasing and increasing confidence manipulations

were dfedive, decreasing or increasing bias, respedively.
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The effect of version and manipulation condition on aggregate confidence.
Additionally, arepeated-measures ANOV A was conducted to test the effect of the
knowl edge-confidence assessment version and manipulation condition on aggregate
confidence. Recall that aggregate confidence refers to how many of the 40 items participants
thought they answered correctly. First, there was not a significant main effect of version,
F(1, 110) = 0.68, p = .41, suggesting that aggregate confidence did not differ significantly
between the two knowledge-confidence assessment versions. Similarly, there was not a
significant main effect of round, F(1, 110) = 3.15, p = .08, suggesting that aggregate
confidence did not change from round 1 to round 2. Also, there was not a significant main
effect of condition, F(1, 110) = 1.72, p = .19, suggesting that aggregate confidence did not
differ significantly between the two conditions. Likewise, there were no two-way
interactions between version and condition or version and round nor was there a significant
three-way interaction between version, condition, and round, al ps > .40.

However, there was a significant two-way round by condition interaction, F(1, 110) =
15.99, p < .001, revealing that the change in aggregate confidence was different for the two
manipulation conditions. To explore the nature of the round by condition interaction, two
paired-sampl es t-tests were conducted. A one-tailed paired-samples t-test demonstrated that
the decreasing confidence manipulation marginally decreased aggregate confidence from
round 1 (M1 =.671) to round 2 (M, = .651), t(57) = 1.47, p = .07. However, aone-tailed
paired-samples t-test demonstrated that the increasing confidence manipulation significantly
increased aggregate confidence from round 1 (M, = .662) to round 2 (M, =.715), t(55) = 4.44,

p <.001. Interestingly, opposite of the effect of the manipulation on mean confidence, the

30



increasing confidence manipulation hed a stronger eff ect on aggregate cnfidencethan dd
the deaeasing confidence manipulation (seeTable 1 for means by condtion and round.
Analysis of the Modd of Unjustified Confidence & a Predictor

Casino Blackjack Descriptive Analysis

Casino Hadkjadk datawas colleded from 115participants. One participant’s
bladkjadk datawas nat included (due to an error in the computer program). On average,
participants played for 23 min (sd = 4; range 8 to 30min), with the majority of participants (n
= 88) playing 25 min ar more. The decreasing confidence manipulation took longer on
average than dd the increasing confidence manipulation, creaing an unforeseen confound,
whereby participants in the deaeasing confidence manipulation condtion (M = 21.7min)
played for significantly lesstime than dd participants in the increasing confidence
manipulation condtion (M = 24.9min), t(111) = 4.23,p <.001. Therefore, onaverage,
deaeased-confidence participants (M = 110.9 played significantly fewer rounds of bladkjacdk
than did increased-confidence participants (M = 141.9), t(112 = 3.96,p < .001. Furthermore,
due to the deaeasing confidence manipulation taking longer than it did onaveragein a
coupe of sessons (e.g., due to computer problems), some participantsin this condtion
played for considerably lessthan 25min. Consequently, these participants played
substantially fewer rounds of bladkjadk, and therefore had fewer oppatunitiesto placebets,
to consult the bladjadk hints, etc.

To addressthe dfed of this confound,two steps were taken. First, participants who
played fewer than 60rounds of bladkjadk (n = 7), which was one-and-a-half standard
deviations below the mean number of rounds played (M = 126), were excluded from the

analysis. Overal, excluding these seven participants from the analysis had littl e dfed onthe
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results and there were no qualitative differences. Additionally, excluding these participants
had the added advantage of ensuring that all of the remaining results were based on a
reasonably large amount of data (i.e., 120-plus rounds), and therefore fairly reliable. Second,
for al blackjack behavioral variables (with exception of the information search and
consideration measures) the average was computed (e.g., the amount won/lost per round),
thereby controlling for the number of rounds played. All told, the blackjack data of 107
participants were analyzed.

Of these 107 participants, the average participant played 131 rounds (range 60 to 210)
of casino blackjack over 24 min (range 10 to 30 min). More specificaly, he or she played
133 hands (sd = 42; range 60 to 233), winning 55 of those hands, losing 66 hands, and
pushing 12 hands. The average participant bet $63 per hand (sd = 29; range 9 to 100) and
ended the game with $4483, a net loss of $517.

The Effect of the Manipulation Condition on the Casino Blackjack Variables

As stated, the decreasing and increasing confidence manipulations significantly
changed mean confidence. It was expected, in turn, that the differencesin mean confidence
(i.e., the changes in mean confidence due to the manipulation) would result in differencesin
the psychological, behavioral, and outcome variables. In other words, that changed
confidence would produce between-condition differences in each of these variables. One-
tailed independent-sampl es t-tests were conducted to explore any differences between the
conditions (see Table 2 for psychological and behavioral variable means by condition).

Perception of gains and losses. Participants in both conditions assessed perceived
gainsto be greater than perceived losses, as indicated by the positive value of the gains-

losses differential. Nonetheless, the increased-confidence participants found this differential
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to be significantly greaer (M = 1.89) than dd decreased-confidence participants (M = .81),
t(105 = 3.55,p <.001. More spedficdly, increased-confidence participants perceived the
likelihood d winning (M = .54) to be greaer than dd deaeased-confidence participants (M
=.48), (105 = 2.00,p = .03. However (though the means are in the crred diredion),
increased-confidence participants did na exped winning to be significantly more pleasing
(M = 5.6) than did deaeased-confidence participants (M = 5.4), t(105 = 1.16,p =.13.
However, in moderate suppartt of the prediction, increased-confidence participants did exped
losing to be marginally lessdisappanting (M = 2.9) than dd deaeased-confidence
participants (M = 3.4), t(105 = 1.55,p = .06.

Anxiety. The axiety score was cdculated by computing the mean of the 20 STAI-S
items. Four participants did na complete dl 20 items and therefore were not included in this
analysis. A one-tail ed independent-samples t-test demonstrated that, as predicted, increased-
confidence participants were significantly lessanxious during bladkjadc play (M = 1.88) than
were deaeased-confidence participants (M = 2.00), t(101) = 1.81,p = .04.

Risk taking. Risk taking was defined as the average bet acrossall hands played. A
one-tail ed independent-sampl es t-test demonstrated that, as predicted, increased-confidence
participants bet significantly more per hand (M = 68.0) than dd deaeased-confidence
participants (M = 57.8), (105 =1.83,p = .04.

Information search and consideration. There were two measures of information
seach and consideration, the bladkjadk program’s recording of the participant’s use of the
hints during play and the self-report information search and consideration measure.

The first measure of information seach and consideration was comprised of the total

number of times and the total number of seconds that the bladkjadk hints were viewed.
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Because both the number of times and the number of seconds viewed were positively skewed,
the natural log of each (plus one, to account for the many responses equal to zero) was
computed. Next, both scores were standardized (i.e., the z-score of each was calculated) and
then summed to comprise the first information search and consideration score. A one-tailed
independent-sampl es t-test demonstrated that, as predicted, increased-confidence participants
utilized the hints less (M = -.37) than did decreased-confidence participants (M = .33), t(105)
=1.85, p=.03. More specifically, increased-confidence participants consulted the hints
marginaly fewer times (M = 4.0) than did decreased-confidence participants (M = 6.5), t(105)
=1.39, p=.08. Additionally, increased-confidence participants viewed hints for
significantly lesstime (M = 37 s) than did decreased-confidence participants (M = 66 ),
t(105) = 1.73, p = .04.

Based on a reliability analysis (Cronbach’s o = .84), the second measure of
information search and consideration was comprised of four of the self-report questionnaire
items (See Appendix F, items 2, 3, 6, and 7). Scores on these items were standardized and
summed to comprise the second information search and consideration score. Thirteen
participants did not provide responsesto all four of these items; therefore, this analysis
included the data of 94 participants. (Note, the two measures of information search and
consideration were highly correlated, r = .82, p <.001.) Similarly, based on the self-report
information search and consideration data, increased-confidence participants utilized the
hints less (M = -.53) than did decreased-confidence participants (M = .60), t(92) = 1.64, p
=.05.

Performance outcome. Performance outcome was analyzed in terms of both the final

amount of money at the end of blackjack play and the average amount won/lost per round. A



one-tailed independent-sampl es t-test demonstrated that, as predicted, increased-confidence
participants ended the game with less money (M = 4293) than did decreased-confidence
participants (M = 4684), t(105) = 1.86, p = .03. Recall, however, that this effect could have
occurred because increased-confidence participants played for longer and more rounds than
did decreased-confidence participants. Therefore, we also analyzed the amount won/lost per
round. A one-tailed independent-samples t-test demonstrated that increased-confidence
participants lost marginally more money per round (M = -4.71) than did decreased-
confidence participants (M = -2.05), t(105) = 1.51, p = .07 (see Table 2 for blackjack
outcome means by condition).

Performance satisfaction. Performance satisfaction was defined as the post-blackjack
play rating of feelings about the blackjack performance outcome. Responses ranged from
disappointed (1) to pleased (7). The average rating was neutral (M = 4.2), but most
participants felt slightly disappointed or slightly pleased (i.e., gave ratings of 3 or 5,
respectively) about the outcome. Although a significant differencein performance
satisfaction was predicted, a one-tailed independent-samples t-test demonstrated that
increased-confidence participants (M = 4.0) were not significantly less pleased with their
blackjack performance than were decreased-confidence participants (M = 4.4), t(105) = 1.20,
p =.12 (see Table 2 for blackjack outcome means by condition).

Correlational Analysis of the Relationships between the Mediating Variables and Outcomes

In this section, first, the zero-order correlations between the mediating psychological
and behavioral variables are presented. Second, the zero-order correlations between the
behavioral mediators and the outcome variables are presented. (Note for all correlations,

one-tailed p-values are reported.)
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Correlations between the psychological and behavioral variables. Greater perception
of gainsthan losses (i.e., gains-losses differential) was marginally associated with greaer
risk-taking behavior (i.e., higher average bets), r = .15,p = .06, giving slight suppat to the
prediction. Additionally, one cmmporent of gains-losses differential, perception d losses
was asociated with lessrisk-taking behavior, r = -.16,p = .05. That is, the greaer players
perceved the losses to be, the lessmoney they bet per round. No ather comporents of the
gains-losses differential were significantly related to risk-taking behavior, al ps>.10. Also
as predicted, anxiety was asociated with lessrisk-taking behavior, r =-.16, p = .05.

Contrary to the prediction, gains-losses differential was not significantly associated
with lessinformation seach and consideration, in terms of bath the use of the bladkjadk hints,
r =-.09,p =.18,and self-reported information search and consideration,r =-.12,p = .23.
Likewise, for both measures, no dher comporents of gains-losses differential were
significantly related to information seach and consideration, al ps>.20. Also contrary to
the prediction, anxiety was nat significantly associated with greder use of the bladkjad hints,
r=.07,p=.24, a greder self-reported information seach and consideration, r =.15,p=.14
(seeTable 3 for the psychologicd-behavioral variable arrelations).

Correlations between the behavioral mediators and outcomes. As predicted, risk-
taking behavior (i.e., average bet) was assciated with worse performance outcome in terms
of both final amourt, r =-.29,p <.01,and amourt wor/lost per round,r =-.17,p=.04. In
other words, onaverage, participants who ket more per round,lost more per roundand
overall—true to the odds of casino Hadkjadk. However, contrary to the prediction,
information seach and consideration was not associated with a better performance outcome

in terms of either final amourt or amourt worvlost per round. More spedficdly, use of the
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bladkjadk hints was unrelated to bah final amourt, r =.10,p = .29,and amount worvlost per
round,r =.12,p =.22. Similarly, self-reported information seach and consideration was
unrelated to bah final amourt, r =.04,p = .67,and amount wor/lost per round,r =.05,p
=.67. Lastly, na surprisingly, risk-taking behavior was associated with lessperformance
satisfadion,r =-.24,p < .01. As mentioned, participants who ket more money, lost more
money and consequently felt worse aout their blackjadk performance (seeTable 4 for the
behavioral-outcome variable wrrelations).
Additional Analysis

The present study also explored whether the dfects of confidence auld be dueto
perceived control. Eight participants left one or more items blank onthe locus of control
measure and were thus excluded from the locus of control analysis; the data of the remaining
107 prticipants was analyzed. To score this measure, first, external locus of control
resporses were courted as “1” and internal locus of control items were counted as“0.” Then,
the points were summed to comprise the locus of control score, whereby higher scores
reflected more external (compared to internal) locus of control. The average locus of control
score was 10.6and scores ranged from 2 to 18(possble range was 0 to 29. Locus of control
was not significantly associated with mean confidence, r = -.09,p = .38, two-tail ed.
Furthermore, locus of control was nat significantly related to perception d gains and losses

or anxiety, bah ps> .25, two-tail ed.
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DISCUSSION

Consistent with reseach in ather domains (e.g., Fischhdf et a., 1977 Griffin &
Tversky, 1992, participantsin this gudy clearly demonstrated urjustified confidence,
whereby (mean) confidencein badkjack knowledge substantially exceeded adual bladjack
knowledge (i.e., percent correct). Confidence (aswell as unjustified confidence) was nat
foundto berelated to perceved control. In the present study, the manipulation produced a
change in confidence. In particular, providing cali bration feedbadk deaeased mean
confidence, whereas providing helpful bladjadk information increased mean confidence
Furthermore, neither of these manipulations affeded percent corred. Therefore, the overall
eff ect of the manipulations on unjustified confidence (i.e., hias) was the same & their effect
on mean confidence—decreased-confidence participants demonstrated more gpropriate
confidence (though still somewhat unjustified), whereas increased-confidence participants
demonstrated greater unjustified confidence.

In turn, the cnfidence manipulationinfluenced al of the psychoogicd and
behaviora variables, as well as performance outcome (but nat performance satisfadion). In
other words, more gpropriately confident (i.e., deaeased-confidence) participants and more
unjustifiably confident (i.e., increased-confidence) participants percaved and behaved
differently. As predicted, greaer unjustified confidencewas associated with perception o
greder gainsthan losses, lessanxiety, more risk taking, and lessinformation search and
consideration. Additionally, in the context of casino dadkjadk, unjustified confidence was
marginally associated with worse performance outcome (i.e., final amournt and amount
wor/lost per round. Thus, generally, it appeared that more gpropriate cnfidenceis

asciated with better outcomes.
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The results of the present study bring about two important issues that need to be
addressed. First, are differences between the conditions due to differences in number of
rounds played? Second, isthe mediational model of unjustified confidence as a predictor
supported?

Is Number of Rounds of Blackjack Played Responsible for Between-Condition Differences?

Participants in the decreasing confidence manipulation condition played for
significantly less time, and thus played significantly fewer rounds, than did participants in the
increasing confidence manipulation condition. Though it was true that increased-confidence
participants had more opportunities to exhibit most of the behaviors, much evidence
suggested that the effect of rounds played was not responsible for the between-conditions
differences.

First, participants completed the perception of gains and losses questionnaire prior to
playing blackjack. Thus, number of rounds played could not have affected perception of
gainsand losses. Next, although anxiety during blackjack play was assessed post-blackjack
play, it seems unlikely that amount of time (or number of rounds) played affected reported
anxiety levels. Furthermore, the results showed that increased-confidence participants, who
played for more time, felt less anxious than did decreased-confidence participants, who
played for lesstime. Assuming that, if anything, more time playing blackjack would lead to
more anxiety, this difference could not have produced the observed results. Thus, the
differential amount of time played does not seem to be responsible for the effects on the
psychological variables.

Similarly, thereis not alot of support for the effect of number of rounds played on the

behavioral variables. Risk-taking behavior was analyzed as the average bet (i.e., sum of all
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bets divided by total number of rounds played), thereby controlling for number of rounds
played. Additionally, information search and consideration did not appear to be influenced
by number of rounds played, as (similar to the anxiety results) increased-confidence
participants, who played for more time, utilized (and reported utilizing) the hints less than did
decreased-confidence participants, who played for less time.

Lastly, however, the effect of number of rounds played on performance outcomeis
lessclear. It seemslikely that number of rounds played could have affected the final amount
won/lost. However, the amount won/lost per round was not affected by number of rounds
played.

Is There Support for the Model of Unjustified Confidence as a Predictor?

Overdl, thereis mixed support for the mediational model of unjustified confidence as
apredictor of outcome. First, findings that support the model, primarily related to the
behavioral mediator risk taking, are discussed. Second, those links that were not supported,
primarily related to information search and consideration and performance satisfaction, and
the reasons why they might not have been found, are discussed.

Support for the Model

Unjustified confidence was associated with both of the psychological variables of
perception of gains and losses and anxiety. In turn, both perception of gains and losses and
anxiety were related to risk taking (though not information search and consideration).
Although perception of gains and losses (i.e., gains-losses differential) was associated with
greater risk taking, Rittmayer et a. (2004) found a much stronger relationship between
perception of gains and losses and risk-taking behavior (p < .001). We have no ready

explanation as to why the perception of gains and losses-risk taking relationship was merely
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margina in this study. However, asin previouswork (e.g., Rittmayer et a., 2004), this study
found a strong anxiety-risk taking relationship. Additionally, unjustified confidence seemed
to affect risk taking and information search and consideration directly aswell. Furthermore,
arobust relationship was found between risk taking and performance outcome. All told, the
links between unjustified confidence, the two psychological mediators, risk-taking behavior,
and performance outcome are fairly well-supported.

Missing Links

Primarily, two variables, information search and consideration and performance
satisfaction, seem not to fit in the current model. Based on the findings in this study,
adjustments to the model regarding these variables are discussed.

Information search and consideration. Although unjustified confidence was
associated with less information use, neither perception of gains and losses nor anxiety was
associated with information search and consideration. However, Rittmayer et al. (2004)
found anxiety (though not perception of gains and losses) to be associated with more
information search and consideration, p < .001. There are at |east two reasons why the
rel ationships between the psychological mediators and information search and consideration
were not found in thisstudy. First, over half (n = 56) of the participants never viewed the
blackjack hints, thus it could be that there was not enough data to conclude whether the
relationships exist. Second, it could be that different variables mediate the relationship
between unjustified confidence and information search and consideration. For example,
perceived need for information might mediate the relationship between unjustified
confidence and information search and consideration, whereby overly confident individuals

believe they do not need information and, in turn, do not utilize available information.
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Additionally, neither use of the blackjack hints nor self-reported information search
and consideration was associated with performance outcome. Rittmayer et al. (2004) also
did not find arelationship between information search and consideration and performance
outcome. However, in the present study, information search and consideration was
associated with greater percentage of correct decisions. Specifically, utilization of the
blackjack hints during play (i.e., the first measure, the composite of number of times and
seconds viewed), was significantly related to higher percentage of correct decisions, r = .43,
p <.001. Similarly, self-reported information search and consideration (i.e., the second
measure) was also significantly related to higher percentage of correct decisions, r = .49, p
<.001. Subsequently, percentage of correct decisions was associated with better
performance outcome, in terms of both final amount, r = .38, p < .001, and amount won/lost
per round, r = .37, p <.001. These findings suggest the addition of correct decisionsto the
model, as amediator between information search and consideration and performance
outcome.

Performance satisfaction. Although previous research (e.g., McGraw et al., 2004)
found unjustified confidence to be associated with less performance satisfaction, the
unjustified confidence-performance satisfaction relationship was not found in the present
study. Perhaps thislink was not supported because McGraw et a. (2004) assessed the
relationship between confidence in ability (i.e., the likelihood of making a basketball shot)
and performance satisfaction, whereas this study assessed the rel ationship between
confidence in knowledge and performance satisfaction.

In a sense, perceived likelihood of winning at casino blackjack reflects confidence in

ability. Further examination of performance satisfaction revealed that greater perceived
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likelihood d winning (which was one cmporent of the gains-losses differential) was
marginally related to lower performance satisfaction, r = -.17,p = .09,two-tailed. Thus, this
finding suppats McGraw and coll eagues (2004) finding that performance-related peasureis
negatively affeded by (unjustified) confidence. Additionally, though na predicted, risk-
taking behavior was significantly associated with lower performance satisfadion,r =-.24,p
=.01,two-tailed. In sum, these findings suggest that both perception d gains andlosses and
risk taking might, independently, mediate the unjustified confidence (in knowledge)-
performance satisfadion relationship.

Future Reseach

Unjustified confidence is awell-documented phenomenon, yet the dfeds of
unjustified confidence have only recently been explored. This gudy (building onthe work of
Rittmayer et al., 200Q1) proposed a mediational model of unjustified confidence & a predictor
of outcome and foundpromising suppat for the model. Future research shoud further
develop and test the model. For instance, other psychaogical (e.g., perceived need for
information) and kehavioral variables could beincluded (seeFigure 5).

As mentioned, the context of casino Hadjack is useful because the relationships
between the behavioral mediators and oucome are known, thus there is experimental control
in areal-world context. To that end, future studies sroud ensure that playing time and
number of rounds are equal between the confidence manipulation condtions. Other
improvements to the present study include adjusting the cdi bration feedback graphto more
predsely reflect confidencejudgments. Additionally, afuture study shoud ensure that
participants are avare of the bladjad hints, without influencing (i.e., encouraging) their use

of those hints.
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Furthermore, unjustified confidence should be explored in various domains to
examine whether this model explains the effects of unjustified confidence in other situations.
That is, future research should test whether, as proposed, the relationships between
unjustified confidence and the psychological (and perhaps, behavioral) variables are constant,
regardless of the domain. If these relationships are constant, then the effects of unjustified

confidence may truly be domain-dependent.
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Tablel

K nowledge-Confidence Assessment Means by Condition and Round

Condition
Decreasing Increasing
Percent Correct Round 1 .638 .618
Round 2 .639 .603
Mean Confidence Round 1 784 782
Round 2 716 791
Bias Round 1 147 164
Round 2 077 .189
Aggregate Confidence Round 1 671 .662
Round 2 .651 .715
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Table2

Psychological, Behavioral, and Outcome Variable Means by Condition

Condition
Decreasing Increasing

Perception of Gains & Losses 0.76 1.68
Anxiety 2.00 1.88
Risk-taking Behavior 59 68
Information Search & Times hints viewed 6.5 4.0
Consideration Seconds hints viewed 66 37
Performance Outcome Final Amount 4684 4293

Amount Won/Lost per Round -2.05 471
Performance Satisfaction 4.4 4.0

Note: Perception of gains and losses is the gains-losses differential, positive numbers
indicate perception of greater gains than losses. Anxiety is measured on a (1) to (4) scale,
where higher numbersindicate greater anxiety. Risk-taking behavior is the average amount
bet per round. Performance outcome means are in dollar amounts. Performance satisfaction

ismeasured on a (1) disappointed to (7) pleased scale.
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Table3

Correlations between Psychological Variables and Behavioral and Outcome Variables

Behavioral Variables

Outcome Variables

Information

ng:hol ogical Risk Taking Search & Performance Perf_orma_nce
Variables Consideration Outcome Satisfaction
Gains-Losses . e
Diffrertia 15 09 12 10 -07 17
gﬁ%ip“on of 08 03 -10 04 07 - 15*
Eggzt'o” of - 16+ 13 .09 23kkk Dk 11
\I7\I/ii<r?nli?1%0d of 11 _05 -19%* 06 -03 _17*
Utility of Gains .02 03 .06 15 14 03
E(';g' ty of 212 09 .02 24k Dk 03
Anxiety - 13 04 15 .04 -11 - 30k *

Note: All psareone-tailed values: * .05< p<.10, **p < .05, *** p<.01. For Information

search and consideration, use of blackjack hints (i.e., measure 1) is on the |eft-side and self-

reported use (i.e., measure 2) ison theright-side. For Performance outcome, final amount

won/lost is on the | eft-side and amount won/lost per round is on the right-side.
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Table4

Corréelations between Behaviora Variables and Outcome Variables

Outcome Variables

Behaviord Performance Performance
Variables Outcome Satisfaction
Risk Taking S 20% k% 7x* - 24%**
Information 10 20 07
Search &

Consideration 04 05 02

Note: All psareone-tailed values: * .05< p<.10, **p < .05, *** p<.01. For Information

search and consideration, use of blackjack hints (i.e., measure 1) is on the top-row and self-

reported use (i.e., measure 2) is on the bottom-row. For Performance outcome, final amount

won/lost is on the | eft-side and amount won/lost per round is on the right-side.
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Figure 1

Cdlibration Graph

Calibration Graph
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Confidence

Perfect calibration is reflected by the gray line.

Overconfidence is reflected by the blue line: confidence judgments are greater than the
proportion of correct judgments for each respective confidence interval.

Underconfidence s reflected by the pink line: confidence judgments are less than the
proportion of correct judgments for each respective confidence interval.
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Figure 2

A Mediational Model of Unjustified Confidence as a Predictor of Outcome
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The Odds of Possble Outcomes, Depending onthe Player’s Hand
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Figure 4

Casino Blackjack Program Screen

Round: 1
Dealer’'s hand: Hand 1: Bet $50
Q Clubs 4 Diamonds
Q Hearts J Spades
TOTAL: 20 Q Clubs
TOTAL: 24
***x BUSTED ***
You lost 50 dollars that round.
[OK]
(next screen)
Round: 2

You currently have 4950 dollars.

Place enter an amount between 1 and 100 dollars:
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Figure5

Revised Mediational Model of Unjustified Confidence as a Predictor of Outcome
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Appendix A

Test of Knowledge of Blackjack

The following are aset of questions abou the game “Blackjad” as played in casinos.
Please answer each o the items to the best of your ability.

1. Thededer originally deals ead payer how many cards?

. Thededer’s cards are dealt:

a. facedown
b. faceup
c. onefacedown, onefaceup

. How many pointsis an Aceworth?

. What does to “hit” mean?

. What card combination constitutes “bladkjadck"?

. How many paintsisaface cad (King, Queen, a Jad) worth?

. The deder must standif the deder’s hand totals this many points or more:

. What doesit mean for aplayer to “split” hisor her hand?

. What does “doude down” mean?

10.When you huy insurance, you are insuring against:

a. thededer getting blackjack
b. thededer getting 21in any form
c. thededer bedaing youin any possble way
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Appendix B

INSTRUCTIONS

This survey presents casino dadkjad< hands for which you must deade which o two ogions
you shoud choase, such as “Hit or Stand’ or “ Split or Not,” to maximize your eanings.
“You’ representsthe ardsin your (the player’s) hand. For the “Deder” you are shown oy
the deder’ s upcard, though the deder’ s hand includes ancther card that is facedown. For
example,

You: 3,4 Dealer: Q
To maximize your earnings, should you?: Hit or Stand

We want you to do two things for ead item.

First, answer the question. In this example, you might think “Sncel can't go over 21,1
shoud hit.” Then youwould circle ‘Hit.’

You: 3,4 Dealer: Q

To maximize your earnings, should you?r Stand

Sewond,think abou how sure you are of your answer. Give anumber from 50% to 100%. In
other words, what is the percent chance that you are right? Circle one of the numbers onthe
scde.

50% 60% 70% 80% 90% 100%
just guessing absolutely sure

If your answer isatotal guess circle 50%. This means that there is a 50% chancethat you
are right, and a 50% chancethat you are wrong. If you are asolutely sure, circle 100%. If
you aren’t sure, then circle anumber in between, to show how sure you are.

In the dove example, you might think “I am absolutely sure | shoud hit, so 100%.” So, you
would circle 100%.

You: 3,4 Dealer: Q

To maximize your earnings, should you?r Stand
50% 60% 70% 80% 90%

just guessing absolutely sure
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Part |: Hit or Stand

For each o these situations you will be provided with your hand and the deder’ s upcard and
asked whether you shoud hit or stand to maximizeyour earnings. For each item circle Hit
or Stand and the probability that you are @rred.

1. You: 10,7 Dealer: 10

To maximize your earnings, shoud you?. Hit or Stand

50% 60% 70% 80% 90% 100%
just guessng absolutely sure
2. You: 10,2 Dealer: 8

To maximize your earnings, shoud you?. Hit or Stand

50% 60% 70% 80% D% 100%
just guessng absolutely sure
3. You: 9,5 Dealer: 7

To maximize your earnings, shoud you?. Hit or Stand

50% 60% 70% 80% 90% 100%
just guessng absolutely sure
4. You: 10,2 Dealer: 7

To maximize your earnings, shoud you?. Hit or Stand

50% 60% 70% 80% 90% 100%
just guessng absolutely sure
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Appendix C
Initial Questionnaire
Gender: M or F
Yea: Freshman Sophamore Junior Senior

Thefollowing two questions ask about your perceptions of winning...

1. What isthelikelihoodthat youwill win more than you lose during today’ s bladkjadk
game?

0% 10% 20% 30% 40% 500 600 7006 80% 90%
100%

2. How pleased would you ke if youwin more than you lose during today’ s bladkjadk

game?
1 2 3 4 5 6 7
nbat all moderately extremely
(indiff erent)

Thefollowing two questions ask about your perceptionsof losing...

3. What isthe likelihoodthat you will lose more than you win during today’ s bladkjad
game?

0% 10% 20% 30% 40% 500 600 7006 80% 90%
100%

4. How disappanted would you ke if youlose more money than you win during today’s

blackjadk game?
1 2 3 4 5 6 7
nbat all moderately extremely
(indiff erent)
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Appendix D

A number of statements which people have used to describe themselves are given below.
Read each statement and then circle the appropriate number to the right of the statement to
indicate how you felt while playing dacljack, that is, duringtoday’ s experiment. There are
no right or wrong answers. Do not spend too much time on any one statement but give the
answer that seems to describe the way you felt best.

Answer choices are (1) not at all, (2) somewhat, (3) moderately so, or (4) very much so.

| felt cam.
| felt secure.
| was tense.
| felt strained.
| felt at ease.
| felt upset.
| was worried over possible misfortunes.
| felt satisfied.
| felt frightened.
. | felt comfortable.
. | felt self-confident.

| felt nervous.

© © N o o b~ wWw DN PE

(S S SN
w N = O

| wasjittery.
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| felt indecisive.
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| was relaxed.

[
o

| felt content.
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| was worried.
| felt confused.
| felt steady.

| felt pleasant.
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Appendix E

Casino Bladjack Hints

Hit vs Stand

1. When you have 12-16, hit when dealer hasa 7 o higher (7 thru ace) showing.
2. When you have 12-16, stand when dealer hasa 6 or lower showing.

3. When you have 17 a higher, stand.

Double Down vs Hit

1. When you have 9-11, doulbe down when dealer has a 2-6 showing.

2. When you have an ace anda 2, 3, 4, 5, 6¢r 7, doulbe down when dealer hasa5 or 6.
Split vsDon't Split

1. Always 9lit A’sand 8s.

2. Never split 5'sand 10-paint cards (10’ s, Jadks, Queans, or Kings).

3. Otherwise, split when dealer has a2-6 showing.

Buying Insurancevs. Not Buying Insurance

1. Never buy insurance.
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Appendix F

Final Questionnaire
Please answer the following questions regar ding the blackjack game you just played...

1. How do you feel about the outcome of your blackjack game?
1 2 3 4 5 6 7
disappointed neutral pleased

2. How often did you look at the blackjack suggestions (i.e., use the view hints option in the
blackjack game)?
1 2 3 4 5
not at all occasionally sometimes quiteoften  very frequently

3. How often did you follow the blackjack suggestions?
1 2 3 4 5
not at all occasionally sometimes quiteoften  very frequently

4. Did you ever change your blackjack play based on the suggestions? Yes or No
If yes, how many times?

5. Didyou ever disregard the blackjack suggestions? Yes or No
If yes, how many times?

6. All told, how useful did you find the blackjack suggestions to be?

1 2 3 4 5 6 7
not at all moderately very
useful useful useful

If you wereto play blackjack in an actual casino....

7. Would you want to consult a book or person for additional suggestions on strategy?

1 2 3 4 5 6 7
definitely no maybe definitely yes
8. Would you tend to follow expert advice or rely on your intuition?
1 2 3 4 5 6 7
expert advice both equally solely intuition

9. What isthe likelihood that you would win more money than you lose?
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
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Appendix G

Please read the foll owing items carefully. For each item, circle the item that you agreewith

more.

1 a

Children get into troude becaise their parents punish them too much.
The troulde with most children navadays isthat their parents are too easy with
them.

Many of the unhappy thingsin people’s lives are partly due to bad luck.
People’ s misfortunes result from the mistakes they make.

One of the mgjor reasons why we have warsis becaise people don't take enough
interest in pditi cs.
There will always be wars, nomatter how hard people try to prevent them.

In the long run people get the resped they deservein thisworld.
Unfortunately, an individual’s worth often passes unreagnized nomatter how
hard hetries.

The ideathat teaders are unfair to studentsis norsense.
Most students dori't redi ze the extent to which their grades are influenced by
acadental happenings.

Withou the right breaks one canna be an effective leader.
Capable people who fail to beaome leaders have not taken advantage of their
oppatunities.

No matter how hard you try some people just don't like you.
People who can’'t get others to like them don't understand hawv to get along with
others.

Heredity plays the mgjor rolein determining one's personality.
It isone’s experiencesin life which determine what they're like.

| have often foundthat what is going to happen will happen.
Trusting to fate has never turned ou as well for me & making adecisionto take a
definite aurse of action.

In the case of the well prepared student thereisrarely if ever such athing as an
unfair test.

Many times exam questions tend to be so urrelated to course work that studying
isredly useless
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