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Decision-making under uncertainty can be influenced by emotional responses to losses and gains. Cognitive reframing, a strat-
egy derived from cognitive behavioral approaches, involves changing the interpretation of an emotionally significant event. This
protocol proposes a scenario-based experiment examining whether cognitive reframing influences decision-making in hypothet-
ical poker situations involving uncertainty and emotionally salient outcomes. Approximately 50 participants aged 16-21 will be
randomly assigned to either a cognitive-reframing condition or an active-control condition. Both groups will receive identical
information about probability, expected value, and the decision rule used to evaluate scenarios. The reframing group will ad-
ditionally practice reinterpreting emotionally salient losses without being given a specific poker action, while the active-control
group will complete a matched neutral writing task. The primary outcome will be the probability of selecting a prespecified
expected-value-maximizing action across repeated poker scenarios. State positive and negative affect will be measured using
a validated state-affect instrument at prespecified points before and after the intervention and following loss-related scenarios.
Treatment credibility, engagement, and study expectancy will also be assessed. Decision-level responses will be analyzed using
a generalized linear mixed-effects model accounting for repeated observations within participants. Changes in state affect will
be analyzed using repeated-measures methods, and a prespecified mediation analysis will examine whether changes in negative
state affect are associated with decision quality. An a priori power analysis will determine the final sample size. Because partici-
pants will respond to hypothetical scenarios rather than play actual poker, conclusions will be restricted to decision-making and
state-affect responses within hypothetical, emotionally framed poker vignettes. The study will not claim to measure real-world
poker behavior or clinical “tilt.”

Introduction

Decision-making under uncertainty is ubiquitous — in both ev-
eryday life and high-stakes environments. Poker provides a
unique setting for studying this process: it requires repeated
decisions under probabilistic conditions, and naturally play-
ers frequently encounter losses that can trigger emotional re-
sponses like frustration or overconfidence — making it an ideal
scenario for researchers to isolate how cognitive bias influ-
ences risk-taking behavior over time. Unlike other laboratory
tasks, poker mirrors real-world decision environments where
outcomes are neither fully predictable or within the player’s
control.

One of the most well-documented obstacles to rational play
is ‘tilt’ — an emotional response triggered by loss that leads
to impulsive decision-making and risk-seeking behavior. This
phenomenon has been studied in behavioral economics: indi-
viduals tend to weigh losses more heavily than gains, often
making risk-seeking decisions to recover what they have lost.

Although the present study uses poker as a controlled model
of decision-making under uncertainty, the proposed mecha-
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nism may have relevance beyond gambling contexts. In fi-
nance, individuals may make emotionally influenced deci-
sions following financial losses or gains. In healthcare, profes-
sionals may need to make decisions under uncertainty while
managing emotionally salient outcomes. In education, stu-
dents may respond emotionally to academic setbacks and sub-
sequently alter their decision-making or risk-taking. In busi-
ness and other high-pressure professional settings, reframing
unfavorable outcomes may similarly help individuals distin-
guish between the emotional significance of an outcome and
the information relevant to a subsequent decision. These ap-
plications are not directly tested by the present study, but they
illustrate how a controlled poker-based paradigm could pro-
vide a framework for future research on emotion regulation
and decision-making across high-pressure environments.

For clarity, “tilt” refers to emotionally driven changes in
decision-making following unfavorable or otherwise emotion-
ally salient poker outcomes. “Expected value (EV)” refers to
the probability-weighted average outcome of a decision. “Pot
odds” refer to the ratio between the amount required to call
and the resulting pot, which determines the break-even prob-
ability for a call. “Card equity” refers to the estimated proba-
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bility that a hand will win against an assumed opponent range.

Cognitive reframing, a psychological strategy that involves
reinterpreting situations to alter their emotional impact, has
been shown to improve emotional regulation and adaptive
thinking in stressful contexts. However, its strategic influence
remains underexplored.

Adolescence and young adulthood are relevant periods for
studying decision-making under uncertainty because cogni-
tive control, reward sensitivity, and affective processes con-
tinue to develop across this period. These developmental char-
acteristics may influence how individuals respond to emotion-
ally salient outcomes and uncertainty. The present study there-
fore focuses on participants aged 16-21 to examine whether
a brief cognitive-reframing intervention is associated with
changes in decision-making and state affect in hypothetical
poker scenarios.

We hypothesize that participants assigned to the cognitive-
reframing condition will select the prespecified expected-
value-maximizing option more frequently than participants as-
signed to the active-control condition. The primary outcome
will be the proportion of expected-value-maximizing deci-
sions across the hypothetical poker scenarios. As a secondary
outcome, participants in the cognitive-reframing condition are
hypothesized to show a greater reduction in negative state af-
fect following the intervention and loss-related scenarios com-
pared with participants in the active-control condition. We fur-
ther hypothesize that greater reductions in negative state af-
fect will be associated with improved decision quality, such
that changes in state affect will partially account for the rela-
tionship between cognitive-reframing condition and expected-
value-maximizing decisions.

RANDOM ASSIGNMENT
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Figure. 1 Proposed conceptual framework

Random assignment to the cognitive-reframing or active-

control condition is expected to influence state affect and sub-
sequent decision-making under uncertainty. The proposed
mechanism is that cognitive reframing changes the interpre-
tation of emotionally salient losses, which may reduce neg-
ative state affect and improve selection of expected-value-
maximizing decisions. The study will examine whether
changes in state affect statistically account for part of the rela-
tionship between experimental condition and decision quality.

Literature Review

Cognitive restructuring, a core technique in Cognitive Behav-
ioral Therapy, is based on the idea that individuals’ emotional
responses are influenced by how they interpret events rather
than by events themselves . Beck’s cognitive model proposes
that maladaptive automatic thoughts and interpretations can
contribute to negative emotional responses, while modifying
these interpretations may alter subsequent emotional and be-
havioral reactions!. Cognitive restructuring involves identi-
fying automatic thoughts, evaluating their accuracy and use-
fulness, and developing more balanced interpretations of cir-
cumstances”. Rather than encouraging individuals to sim-
ply replace negative thoughts with positive ones, the tech-
nique emphasizes evaluating whether a thought is supported
by available evidence and whether alternative interpretations
are possible. This process may be particularly relevant in sit-
uations involving uncertainty or emotionally significant out-
comes, where an individual’s interpretation of an event can in-
fluence subsequent behavior. Because cognitive restructuring
involves modifying interpretations of emotionally significant
events, its theoretical basis overlaps with research on cognitive
reappraisal, a broader emotional regulation strategy that also
involves changing how an individual interprets a situation.
Cognitive restructuring and cognitive reappraisal are con-
ceptually related approaches that both involve modifying in-
terpretations of emotionally significant events, although cog-
nitive restructuring originates within the CBT framework and
typically emphasizes evaluating the accuracy and usefulness
of thoughts. Gross’s process model of emotional regulation
proposes that reconsideration occurs relatively early in the
generation of an emotional response, allowing individuals to
modify the meaning of a situation before the emotional re-
sponse is fully developed?. In contrast, strategies such as ex-
pressive suppression attempt to control the outward expres-
sion of an emotion after the emotional response has already
occurred*. Research by Gross and John found that greater ha-
bitual use of cognitive reappraisal was associated with more
favorable emotional outcomes*. More recent work has contin-
ued to emphasize cognitive reappraisal as an important com-
ponent of flexible emotional regulation®. Meta analytic ev-
idence has further demonstrated relationships between emo-
tional regulation strategies and psychological outcomes across
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a large body of research®. These findings suggest that chang-
ing the interpretation of an emotionally significant event may
influence not only how individuals experience emotion, but
also how they respond behaviorally to that event. If emo-
tional responses can be altered through reappraisal, an impor-
tant question is whether these changes extend to decisions in-
volving risk and uncertainty.

Research has also examined the cognitive and neural mech-
anisms involved in reappraisal, providing evidence that the
strategy requires active cognitive control. A meta-analysis of
neuroimaging studies found consistent involvement of brain
regions associated with cognitive control during cognitive
reappraisal, suggesting that reframing an emotional situation
involves active regulation rather than simply suppressing an
emotional response. Experimental research has also shown
that cognitive reappraisal can alter physiological responses to
emotionally stressful feedback, suggesting that reframing may
influence the intensity of responses to negative outcomes’.
Research examining cognitive reappraisal in mood and anx-
iety disorders has similarly identified alterations in neural sys-
tems involved in cognitive control and emotional regulation®.
Although these findings do not directly establish an effect
on risk-taking, they provide a potential mechanism through
which cognitive restructuring could influence responses to
emotionally salient outcomes.

Importantly, research has begun to examine whether emo-
tional regulation can directly influence decision-making under
risk. Heilman et al. found that emotional regulation through
cognitive reappraisal affected risky decision-making in exper-
imental tasks, suggesting that regulating emotional responses
may alter how individuals respond to uncertain outcomes”®.
Similarly, Martin et al. found that reappraisal influenced risk-
taking in relation to expected value and the individual’s reg-
ulatory goal %!, Research suggests that emotion regulation
can alter subsequent risky decision-making, although its ef-
fects may depend on the regulatory goal and characteristics
of the decision'®!%13, Recent experimental research has fur-
ther demonstrated that negative feedback creates situations
in which emotion-regulation goals interact with performance
goals, suggesting that individuals’ responses to unfavorable
outcomes depend partly on how they regulate their emotional
reactions !4, Other research has also examined whether cog-
nitive reappraisal reduced susceptibility to framing effects in
economic decision-making, providing evidence that changing
an individual’s interpretation of a decision can influence how
gains and losses are evaluated. Experimental research has fur-
ther demonstrated that emotional regulation can influence sub-
sequent risk-taking and activity in brain regions involved in
decision-making, providing additional evidence that regulat-
ing emotional responses may affect how individuals evaluate
risky choices'>!315. Together, these findings provide a ba-
sis for investigating whether cognitive restructuring can influ-

ence risk-taking in a more complex decision-making environ-
ment. This context-dependence is particularly important when
decisions involve gains and losses, because individuals may
not evaluate equivalent positive and negative outcomes in the
same way.

More broadly, research on emotion and decision-making
suggests that emotional states can systematically influence
judgements and choices under uncertainty. Different emo-
tional states have been associated with different patterns of
risk perception and risk-taking, indicating that responses to
uncertainty are influenced not only by objective probabilities
but also by individuals’ affective states'®!7. The “Risk as
Feelings” framework similarly proposes that emotional reac-
tions to risky situations can influence behavior independently
of more deliberate cognitive evaluations of risk!®. Exper-
imental research has also demonstrated that stress can alter
financial risk-taking, providing evidence that emotionally de-
manding conditions can influence decisions involving uncer-
tain outcomes ', These findings are particularly relevant to
environments in which individuals must repeatedly make de-
cisions while experiencing emotional feedback, because emo-
tional responses may influence the evaluation of subsequent
choices.

Behavioral economics provides an additional framework
for understanding how individuals respond to risky decisions.
Prospect Theory proposes that individuals evaluate outcomes
relative to a reference point and generally exhibit greater sen-
sitivity to losses than equivalent gains?°. The theory also pre-
dicts differences in risk preferences depending on whether in-
dividuals are considering gains or losses, helping explain why
the same probability may be evaluated differently depending
on the framing of an outcome?!'. The effects of framing on
risky choice may be partly explained by emotional responses
to gains and losses, with research showing that negative affect
toward sure losses can increase subsequent risk-taking 2022,
Loss framing can influence behavioral responses even when
the underlying outcomes are objectively equivalent, suggest-
ing that the interpretation of an outcome can shape subsequent
decision-making. Recent research has continued to examine
the empirical evidence for loss aversion, demonstrating sub-
stantial but variable effects across different decision-making
contexts>3. In gambling environments, these loss-related bi-
ases may be particularly relevant because individuals expe-
rience repeated wins and losses and must continually decide
whether to continue taking risks. If losses receive greater psy-
chological weight than equivalent gains, repeated unfavorable
outcomes may influence not only how a current choice is eval-
uated but also how individuals approach subsequent choices.

The effects of losses may extend beyond the evaluation of
an individual decision and influence subsequent risk-taking
behavior. Experimental research has also found that responses
to prior losses can differ across gambling populations, with
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problem gamblers showing less reduction in risk-taking fol-
lowing prior losses than healthy controls and treated patho-
logical gamblers, suggesting reduced sensitivity to negative
feedback>*. Research on loss-chasing suggests that individu-
als may respond to unfavorable outcomes by increasing their
willingness to take risks in an attempt to recover previous
losses. Campbell-Meiklejohn et al. examined the mechanisms
underlying loss-chasing and found that continuing to pursue
losses and deciding to stop were associated with different pro-
cesses involved in reward and conflict monitoring>>. More re-
cent research has identified increased stakes, increased risk,
and faster play as behavioral expressions of within-session
loss chasing®®. Large-scale behavioral research has fur-
ther demonstrated that loss-chasing can be observed through
changes in subsequent gambling behavior, including decisions
to continue gambling and changes in stake size?’. Research
using account-level gambling data has similarly examined dif-
ferent behavioral indicators of chasing losses, demonstrat-
ing that chasing can be operationalized through observable
changes in gambling behavior?®. These findings are rele-
vant to poker because repeated losses can create an environ-
ment in which emotional responses and attempts to recover
losses influence subsequent decisions. These findings sug-
gest that losses can influence not only immediate evaluations
of outcomes but also subsequent behavioral choices, making
loss-chasing an important mechanism for understanding risk-
taking in gambling contexts.

Research in gambling psychology further suggests that un-
favorable outcomes can interact with cognitive and emo-
tional processes to influence subsequent behavior?®. For ex-
ample, research examining “losses disguised as wins” has
demonstrated that the psychological interpretation of an out-
come may influence subsequent behavioral responses, even
when the objective monetary outcome does not correspond
to a conventional loss3’. Such findings are consistent with
the broader idea that individuals’ interpretations of outcomes
can influence subsequent behavior, providing a potential con-
nection between cognitive restructuring and gambling-related
decision-making. However, much of the existing gambling lit-
erature has focused on describing maladaptive responses such
as chasing rather than examining whether an intervention de-
signed to change the interpretation of an outcome can reduce
these responses.

Poker provides a particularly relevant environment for
studying these processes because players must repeatedly
make decisions under uncertainty while receiving immediate
and emotionally salient feedback. Research on online poker
has documented the phenomenon of “tilt”, in which unfavor-
able outcomes can produce emotional and cognitive dysreg-
ulation that subsequently affects decision-making. Palomiki
et al. found that significant losses could produce strong emo-
tional reactions and subsequent loss-chasing behavior among

online poker players3!'. Laakasuo et al. similarly found that
emotional and social factors could influence poker decision-
making accuracy, with anger negatively affecting mathemati-
cal accuracy under certain conditions32. Moreau et al. found
relationships between poker tilt, cognitive distortions, and
loss of control, further suggesting that emotional responses
to poker outcomes can contribute to maladaptive decision-
making33. Research examining tilt has also considered the
identification of tilt episodes, suggesting that emotional and
cognitive dysregulation following unfavorable outcomes can
be examined as an observable phenomenon rather than simply
as an informal description used by poker players. Unlike sim-
plified laboratory tasks involving isolated risky choices, poker
requires players to make repeated decisions while integrating
probability, expected value, previous outcomes, and strate-
gic considerations. This combination of probabilistic reason-
ing, repeated feedback, and emotional responses to uncertain
outcomes makes poker a useful environment for examining
whether cognitive restructuring can alter risk-taking behavior.

Taken together, existing research demonstrates that cogni-
tive restructuring and cognitive reappraisal can influence emo-
tional regulation, that emotional states can affect decision-
making under risk, and that losses can contribute to increased
risk-taking and loss-chasing. Research in poker further indi-
cates that emotional dysregulation and cognitive distortions
can impair decision-making and contribute to tilt. How-
ever, these areas of research have largely been examined sep-
arately. Research on emotional regulation has established
that individuals can alter their emotional responses through
reappraisal, while research on risk-taking has demonstrated
that emotional states, losses, and stress can influence subse-
quent decisions. Gambling research has further documented
loss-chasing and other maladaptive responses to unfavorable
outcomes, while poker-specific research has connected emo-
tional dysregulation and cognitive distortions with impaired
decision-making and tilt. However, these literatures have
not established whether a cognitive restructuring interven-
tion can alter risk-taking following emotionally salient poker
outcomes. In particular, it remains unclear whether refram-
ing emotionally salient poker outcomes can reduce outcome-
driven decision-making while allowing individuals to main-
tain appropriate responses to probability and expected value.
The present study addresses this gap by examining whether
cognitive restructuring affects decision-making in high-risk
poker scenarios.

Methodology

The study will look at cognitive restructuring, a structured
form of cognitive reframing derived from Cognitive Behav-
ioral Therapy (CBT). Participants are guided to identify auto-
matic negative thoughts triggered by poker losses and replace
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them with rational, probability-based interpretations focused
on long-term expected value.

Approximately 50 participants between the ages of 16 and
21 will be recruited through a pre-screener Google Form. The
pre-screener will include demographic and poker-experience
questions, as well as questions assessing familiarity with
poker rules and prior exposure to cognitive reframing or
emotional-regulation techniques. The final sample size will
be determined through an a priori power analysis based on the
planned primary statistical model and a prespecified minimum
effect size. Therefore, the target of 50 participants will not be
treated as sufficient solely on the basis of convenience.

To maintain the ethical standards of the experiment, each
participant must complete an informed consent process before
participation. Participants under 18 will require parental or
guardian consent in addition to the participant’s assent. The
consent process will explain the general purpose of the study,
the voluntary nature of participation, the right to withdraw
without penalty, and the types of hypothetical poker-related
material participants will encounter. No personally identify-
ing information will be stored with study responses, and par-
ticipant data will be coded for analysis.

Participant welfare will be prioritized throughout the study.
The protocol does not involve real-money gambling, mone-
tary rewards based on gambling performance, or instructions
to gamble. Poker scenarios are presented solely as hypotheti-
cal decision-making stimuli. Because some scenarios involve
losses, frustration, or other emotionally salient situations, par-
ticipants will be informed that they may skip a question or dis-
continue participation without penalty. The study will avoid
intentionally inducing severe emotional distress, and partici-
pants will be provided with an opportunity to discontinue the
study if the material becomes uncomfortable. The study will
be submitted for appropriate ethical review before data collec-
tion, with additional protections applied because the proposed
sample includes minors.

This study will use a scenario-based experimental design
to examine how cognitive reframing affects poker decision-
making. Participants would be randomly divided into two
groups: a reframing group and a control group.

The reframing group would first read a short explanation
about variance in poker and how focusing on decision qual-
ity rather than outcomes can reduce emotional reactions such
as tilt. They would then complete a brief exercise where they
practice rewriting negative thoughts about losing a hand into
more rational, probability-based interpretations. The active-
control group would receive the same general information
about probability, expected value, and decision quality as the
reframing group, but would complete a neutral writing task
rather than a cognitive-reframing exercise.

The control group will receive the same normative infor-
mation about expected value, probability, and decision qual-

ity as the reframing group and will complete a writing exer-
cise matched to the reframing exercise in duration, number of
responses, amount of writing, and task difficulty. The criti-
cal difference between conditions will be that the reframing
group will practice reappraising the meaning of hypothetical
losses, whereas the active-control group will complete a neu-
tral writing task that does not instruct participants to reinter-
pret losses. This design is intended to reduce the possibility
that differences between groups are caused by unequal expo-
sure to poker information, writing practice, task duration, or
cognitive engagement rather than by the reframing interven-
tion itself.

Both groups will receive the same information about ex-
pected value and the same practice with the decision rule used
to identify the mathematically optimal response. The experi-
mental manipulation will therefore be limited to the cognitive-
reframing component rather than the teaching of a particular
poker strategy.

To assess participants’ state affect, the State version of the
Positive and Negative Affect Schedule (PANAS) will be ad-
ministered at prespecified points during the protocol. PANAS
is an established measure of positive and negative affect with
evidence of reliability and validity3*. State affect will be as-
sessed at four prespecified time points: (1) baseline, before the
intervention; (2) immediately after the intervention or active-
control task; (3) following designated loss-framed scenarios;
and (4) following the final scenario block. The primary affect
outcome will be the change in negative affect from baseline to
the prespecified post-intervention and post-loss assessments.

Participants will also complete a brief treatment-credibility
and engagement questionnaire after the intervention. These
measures will assess whether participants understood the as-
signed task, how engaged they were with it, and how credible
they considered the intervention. Participants will addition-
ally answer a study-expectancy question asking what they be-
lieved the study was testing. These measures will be used to
assess whether differences between groups could be explained
by participants identifying the study hypothesis rather than by
the reframing manipulation itself.

Constants would include the questions given, the amount
of questions, the environment in which the participant would
answer the questions, and the same amount of time for each
participant to ensure each participant has the same environ-
ment.

To reduce differences in prior poker knowledge and gam-
ing experience, participants will be eligible only if they have
less than one year of poker experience, do not play regularly,
and demonstrate a basic understanding of poker hand rank-
ings. The screening questionnaire will also collect informa-
tion about prior gaming experience more broadly, including
frequency of participation in strategy-based or probability-
based games. Participants will be asked about prior training or
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experience with cognitive reframing, CBT-based techniques,
or formal emotional-regulation strategies. These character-
istics will be recorded and considered as potential sources
of between-participant variability. Personality, mathematical
ability, and emotional intelligence will not be treated as eligi-
bility criteria, but their potential influence on decision-making
will be acknowledged as limitations of the study.

The “best decision” for each scenario will be prespecified
by the research team using the expected-value calculation and
relevant probability information established before data col-
lection. The scoring criteria will be finalized before partici-
pants are recruited to prevent the outcome definition from be-
ing changed in response to participant responses.

After this, both groups would respond to a series of written
poker scenarios that required them to choose how they would
act in different situations. These scenarios would include ex-
amples of winning, losing, and high-risk decisions (see Ap-
pendix A for all scenarios). The primary outcome will be the
proportion of scenarios in which each participant selects the
prespecified expected-value maximizing option. Secondary
outcomes will include state-affect change following the inter-
vention and loss-related scenarios, as well as decision consis-
tency across scenarios with similar probability structures.

Each scenario will be piloted by 5 non-participating volun-
teers in the same target population for comprehension. Be-
cause this is a protocol, pilot feedback will be used before for-
mal data collection to revise unclear or ambiguous scenarios.
Afterwards, scenarios would be revised based on feedback.
Each scenario will be reviewed by one person with prior poker
experience for legitimacy and comprehension.

The study will not claim to measure real-world “tilt” or
real-world poker behavior. Instead, the protocol is designed
to measure changes in self-reported state affect and decision-
making responses to hypothetical, emotionally framed poker
vignettes. The distinction between hypothetical decision-
making and behavior during actual poker play will be explic-
itly acknowledged as a limitation.

Participants

Participants between the ages of 16 and 21 will be recruited
through a Google Form, with an initial target sample of ap-
proximately 50 participants. Before data collection, an a pri-
ori power analysis will be conducted using simulation based
on the planned generalized linear mixed-effects model. The
simulation will incorporate the number of participants, num-
ber of scenarios per participant, expected baseline probability
of an EV-maximizing response, within-participant correlation,
and the minimum between-condition effect considered scien-
tifically meaningful. Power will be targeted at 80% or greater.
The recruitment target will be increased above the initial tar-
get of 50 participants if necessary to achieve the prespecified

Participants recruited
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|
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|
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Reappraisal of losses Matched neutral writing task
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Cognitive-reframing condition
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Figure. 2 Proposed participant flow through screening, random as-
signment, intervention, assessment, and analysis.

power.

To reduce differences in prior poker knowledge, partici-
pants will be eligible only if they have less than one year
of poker experience, do not play regularly, and demonstrate
a basic understanding of poker hand rankings. Participants
will also be asked during screening whether they have prior
training in cognitive reframing, CBT-based techniques, or for-
mal emotional-regulation strategies. This information will be
recorded as a potential participant characteristic rather than
assuming that participants have no prior knowledge of these
concepts.

Data Collection

Responses will be coded based on each participant’s response
to each scenario. Each response will be coded as 1 if the par-
ticipant selects the prespecified expected-value-maximizing
option and O otherwise. These binary responses will be re-
tained at the individual-scenario level for the primary analysis
rather than being reduced only to a single participant average.

The primary outcome will be decision quality, operational-
ized as the probability that a participant selects the expected-
value-maximizing option. Because each participant will re-
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spond to multiple scenarios and each response will be bi-
nary, the primary analysis will use a generalized linear mixed-
effects model with a binomial distribution and logit link. Par-
ticipants will be included as a random effect to account for
repeated observations within participants, and experimental
conditions will be included as the primary fixed effect. Sce-
nario characteristics, including loss-related versus non-loss-
related framing, may be included as prespecified fixed effects
where appropriate.

The primary effect will be reported with an estimated effect
size and 95% confidence interval rather than relying only on a
p-value. The statistical analysis plan will specify the minimum
effect of interest before data collection begins.

State affect will be analyzed as a repeated measure across
the prespecified assessment points. Change in negative affect
from baseline to post-intervention and following loss-related
scenarios will be compared between the reframing and active-
control groups using an appropriate repeated-measures model.
A mixed-effects model will be preferred because it can ac-
count for repeated observations within participants and differ-
ences among scenarios. Effect estimates and 95% confidence
intervals will be reported alongside significance tests.

The relationship between changes in state affect and deci-
sion quality will be examined using a prespecified mediation
analysis. Specifically, the analysis will test whether assign-
ment to the cognitive-reframing condition predicts changes in
state affect and whether those changes in affect are associated
with subsequent decision quality. The indirect effect will be
estimated with confidence intervals. Because this is an exper-
imental protocol rather than a completed study, the mediation
analysis will be treated as a test of the proposed mechanism
rather than evidence that mediation has already been demon-
strated.

The loss-related, neutral, and gain/win scenario categories
will be treated as a prespecified secondary analysis. Rather
than comparing multiple group means independently without
adjustment, the analysis will examine whether the effect of ex-
perimental condition differs by scenario category through an
appropriate condition-by-scenario-category interaction in the
mixed-effects model. Any additional exploratory comparisons
will be identified as exploratory and will include an appropri-
ate correction for multiple comparisons.

The study will report descriptive statistics for all primary
and secondary outcomes, including means and standard de-
viations or appropriate distributional summaries, estimated
between-group effects, 95% confidence intervals, and effect
sizes. Statistical assumptions appropriate to each planned
model will be assessed before interpretation.

The final statistical analysis plan will be established before
examination of the outcome data. The study will distinguish
between the prespecified primary outcome, prespecified sec-
ondary outcomes, and exploratory analyses to reduce the risk

of selective reporting.

No conclusions about actual poker behavior, real-world
gambling behavior, or the development or prevention of clin-
ical “tilt” will be drawn from the study. Conclusions will be
restricted to decision-making and state-affect responses within
the hypothetical, emotionally framed poker scenarios used in
the experiment.

Anticipated Results

We hypothesize that participants assigned to the cognitive-
reframing condition will have a higher probability of selecting
the prespecified expected-value-maximizing action than par-
ticipants assigned to the active-control condition. We also hy-
pothesize that the reframing condition will be associated with
a greater reduction in negative state affect following the inter-
vention and loss-framed scenarios.

Several alternative outcomes are possible. Cognitive re-
framing may reduce negative state affect without producing a
measurable improvement in decision quality. Conversely, par-
ticipants may demonstrate improved decision quality without
a corresponding change in state affect, which would suggest
that the intervention may influence decision-making through
mechanisms other than the proposed affective pathway. The
study may also produce null results, with no detectable dif-
ference between conditions in either decision quality or state
affect.

The mediation analysis will test whether changes in state
affect statistically account for part of the association between
experimental condition and decision quality. Because this is a
protocol and no participant data have yet been collected, these
predictions are hypotheses rather than empirical findings. The
results will be interpreted according to the prespecified pri-
mary and secondary outcomes regardless of whether they sup-
port the hypotheses.

Limitations

One major limitation is that participants are only responding to
written poker scenarios rather than playing actual poker with
real consequences. Because there is no money, competition,
or social pressure involved, participants may not experience
genuine emotions such as tilt. This reduces ecological validity
because decision-making in hypothetical situations may differ
from real poker environments.

The size of the experimental group could be a potential limi-
tation to the experiment. A sample of 50 participants may also
not be enough to detect small differences between groups. In-
dividual differences in personality, risk tolerance, mathemat-
ical ability, emotional intelligence, and prior gaming experi-
ence could influence responses to the scenarios and the effec-
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tiveness of the intervention. Although poker experience and
prior exposure to cognitive-reframing techniques will be as-
sessed during screening, the study will not comprehensively
measure all individual differences that may affect decision-
making. These factors therefore represent potential sources
of variability and should be considered in future studies with
larger samples and more extensive participant characteriza-
tion.

Limited age range could also pose an issue. Using only par-
ticipants aged 16-21 limits how broadly the findings can be
applied. Adolescents and young adults may process risk and
emotions differently from older adults or experienced poker
players. This means the results may not generalize to the
wider poker-playing population.

Even though participants have limited poker experience,
some may already use emotional coping strategies from
sports, gaming, academics, or previous psychology knowl-
edge. This could affect how strongly the reframing interven-
tion appears to work.

The experiment only measures immediate responses after
the reframing exercise. It does not show whether cognitive re-
framing has lasting effects on decision-making over time. Par-
ticipants may temporarily apply the strategy during the study
but not retain it afterward.

Although EV calculations provide a mathematical “best de-
cision,” real poker decisions can depend on factors not in-
cluded in the scenarios, such as player tendencies, bluffing
patterns, or table dynamics. This means the study simplifies
real poker strategy.

The hypothetical nature of the task is a central limitation
rather than a minor caveat. Participants will not experience
actual financial consequences, time pressure, competition, or
social evaluation. Consequently, the study cannot establish
that the intervention would reduce emotional dysregulation or
alter behavior during actual poker play. The use of emotion-
ally framed vignettes is intended to provide experimental con-
trol over the decision environment, but this control occurs at
the expense of ecological validity.

Another issue is that participants may guess the purpose of
the study and change their behavior accordingly. For example,
the reframing group may realize the experiment is testing ra-
tional decision-making and intentionally choose safer or more
logical answers.
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