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Abstract

This study investigates the psychological and behavioral mechanisms underpinning online gambling addiction among
university students, with a focus on cognitive biases, reinforcement schedules, and intervention strategies. The
primary aim was to assess how cognitive biases, specifically the illusion of control and gamblers' fallacy, affect
gambling behavior and to evaluate the effectiveness of various intervention methods. Utilizing a quantitative research
design, the study surveyed 300 university students from the Punjab region engaged in online gambling. Data were
collected through structured online questionnaires that measured cognitive biases, reinforcement schedules, and
perceptions of intervention strategies, using validated scales for cognitive biases, variable ratio reinforcement
schedules, immediate feedback, and the effectiveness of Cognitive-Behavioral Therapy (CBT), self-exclusion
programs, and technological monitoring tools. Reliability was ensured through Cronbach’s alpha analysis. The results
demonstrated that cognitive biases such as the illusion of control and gamblers' fallacy significantly contribute to
increased gambling behavior. Reinforcement schedules and immediate feedback were found to strongly enhance
gambling behavior. Intervention strategies revealed that technological monitoring tools and self-exclusion programs
were effective in reducing gambling behaviors, whereas CBT did not show a significant impact, indicating a need for
refinement or alternative approaches. These findings underscore the importance of understanding psychological
mechanisms and the efficacy of interventions, suggesting that a combination of effective strategies and improved
CBT methods are essential for developing comprehensive solutions to gambling addiction.

Keywords: Online Gambling, Cognitive Biases, Reinforcement Schedules, Cognitive-Behavioral Therapy,
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1. Introduction
Online gambling has undergone a remarkable transformation from a niche activity to a prominent feature of the digital
entertainment landscape, largely driven by advancements in technology and the pervasive reach of the internet (Harris
& Jones, 2020). This expansion has democratized access to gambling platforms, allowing individuals from diverse
backgrounds to participate with unprecedented ease and frequency (Gainsbury et al., 2016). While online gambling
offers entertainment and potential financial rewards, it also harbors substantial risks of addiction, characterized by a
compulsion to continue gambling despite experiencing significant negative consequences such as financial losses,
strained relationships, and deteriorating mental health (Svenaeus, 2014).
The psychological and behavioral mechanisms underlying online gambling addiction are complex and multifaceted.
Cognitive biases, such as the illusion of control and gamblers’ fallacy, significantly distort individuals' perceptions of
risk and probability, contributing to persistent gambling behavior (Croson et al., 2009). These cognitive distortions
lead individuals to overestimate their ability to influence random outcomes and to erroneously believe that past events
can predict future results. Additionally, the reward systems inherent in online gambling are meticulously designed to
exploit human reinforcement mechanisms. Variable ratio reinforcement schedules, which deliver rewards
unpredictably, can create a powerful, persistent engagement with gambling activities (Skinner, 1953).The immediacy
and frequency of feedback in online gambling platforms further enhance the addictive potential by reinforcing the
behavior through emotional highs and lows (Dixon et al., 2018).
Addressing the issue of online gambling addiction requires a comprehensive understanding of these psychological
and behavioral dynamics. Effective intervention strategies must integrate insights from cognitive-behavioral
approaches, which aim to rectify maladaptive thought patterns and behaviors (Hodgins et al., 2011), with practical
measures such as self-exclusion programs and technological solutions that monitor gambling patterns (S. M.
Gainsbury et al., 2014).This research delves into these aspects, offering a detailed examination of the cognitive biases
and reward systems that underpin addiction and evaluating various intervention strategies designed to mitigate and
manage the detrimental effects of online gambling.

1.1. Cognitive Biases
Cognitive biases play a crucial role in online gambling addiction, influencing gamblers’ perceptions and decision-
making processes. Central to this phenomenon is the "illusion of control," where gamblers believe they can influence
the outcome of random events (Langer, 1975; Langer & Roth, 1975). This cognitive distortion fosters overconfidence,
leading individuals to persist in gambling despite losses. Additionally, "gamblers’ fallacy," the erroneous belief that
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past outcomes affect future probabilities, further exacerbates gambling behaviors (Croson & Sundali, 2005). These
biases distort risk assessment and probability judgments, reinforcing gambling persistence and addiction.
Cognitive biases are fundamental in shaping the behaviors and perceptions of individuals engaged in online gambling,
playing a pivotal role in addiction development. The "illusion of control,” a key cognitive bias, leads gamblers to
overestimate their ability to influence outcomes of inherently random events, such as dice rolls or lottery draws
(Langer & Roth, 1975)This false sense of control can significantly enhance gamblers’ overconfidence, encouraging
continued participation despite repeated losses. Another prominent bias, the "gamblers’ fallacy," is characterized by
the mistaken belief that past random events, such as a series of losses, increase the likelihood of future wins (Croson
& Sundali, 2005)
Cognitive biases play a crucial role in online gambling addiction, influencing gamblers’ perceptions and decision-
making processes. Central to this phenomenon is the "illusion of control," where gamblers believe they can influence
the outcome of random events (Langer, 1975). This cognitive distortion fosters overconfidence, leading individuals
to persist in gambling despite losses. Additionally, "gamblers’ fallacy," the erroneous belief that past outcomes affect
future probabilities, further exacerbates gambling behaviors. These biases distort risk assessment and probability
judgments, reinforcing gambling persistence and addiction.
Cognitive biases are fundamental in shaping the behaviors and perceptions of individuals engaged in online (Langer,
1975)gambling, playing a pivotal role in addiction development. The "illusion of control," a key cognitive bias, leads
gamblers to overestimate their ability to influence outcomes of inherently random events, such as dice rolls or lottery
draws (Langer, 1975) This false sense of control can significantly enhance gamblers’ overconfidence, encouraging
continued participation despite repeated losses. Another prominent bias, the "gamblers’ fallacy," is characterized by
the mistaken belief that past random events, such as a series of losses, increase the likelihood of future (Croson et al.,
2009). This fallacy misguides individuals into believing that gambling outcomes will eventually "balance out," further
entrenching their gambling behavior. These cognitive distortions profoundly impact risk assessment and probability
judgments, leading to a persistent engagement with gambling activities. The continual reinforcement of these
erroneous beliefs not only sustains gambling behavior but also exacerbates the risk of developing a gambling
addiction, highlighting the need for targeted interventions that address these cognitive distortions (O'Leary et al.,
2022).
A central component of addictions involves reward-seeking (Potenza, 2013). Reward-centric models have focused on
pleasurable aspects of drug-taking with the notion that drugs may “hijack” brain reward circuits (Dong & Nestler,
2014).The incentive salience model of drug addiction proposes that “liking” a drug may be separated from “wanting”
the drug (Berridge, 2007) . A “reward deficiency syndrome” model posits that addicted individuals engage in addictive
behaviors to compensate for hypo-functioning reward signals in the mesolimbic dopamine pathway (Blum et al.,
2006). Negative-reinforcement models suggest that relief from aversive states (e.g., relating to stress) may drive
participation in addictive behaviors. Motivation-focused models have proposed that addiction might be considered a
disorder of misdirected motivation in which relatively greater priority is given to drug use (as opposed to other
motivational behavioral domains like occupational or familial) (Peters et al., 2008). These and other models (e.g., the
impaired response inhibition salience attribution — IRISA (Goldstein & Volkow, 2011).consider that diminished
executive control over pro-motivational drives may contribute to decisions to engage in addictive behaviors.

1.2. Reward Systems
The reward systems embedded in online gambling platforms are intricately designed to leverage the brain's natural
reinforcement mechanisms, which can significantly enhance addictive behaviors. One of the most effective strategies
employed is the use of variable ratio reinforcement schedules. In this system, rewards are delivered at unpredictable
intervals, which has been shown to produce high levels of engagement and persistent behavior (Skinner, 1953).This
unpredictability creates a powerful psychological drive to continue gambling, as players anticipate the possibility of
a reward with each play, despite knowing that the reward is not guaranteed. Additionally, online gambling platforms
provide frequent and immediate feedback, such as instant wins or losses, which heightens emotional arousal and
maintains high levels of engagement. This constant feedback loop not only reinforces the behavior through immediate
gratification but also intensifies the emotional highs and lows experienced during gambling sessions (Dixon et al.,
2018).By exploiting these reward mechanisms, online gambling platforms can sustain player involvement and
increase the risk of addiction, making it crucial to understand and address these features in efforts to mitigate
gambling-related harms.
Given the role of reward processing in behavioral and drug addictions, investigators have examined aspects of reward
sensitivity in IGD. Studies that have used guessing tasks have found that individuals with IGD show enhanced reward
sensitivity and decreased loss sensitivity in mild (Dong et al., 2012) and extreme(Dong & Nestler, 2014) winning and
losing situations. Online behaviors may be perceived as rewarding through feelings of being in control and immediate
achievement (Leung, 2004). Enhanced reward sensitivity in IGD may underlie desires to use the Internet and promote
online game-playing for longer periods of time. In this manner, enhanced reward sensitivity and decreased loss
sensitivity might contribute to the development of IGD (Zhang et al., 2013).

1.3. Intervention Strategies
Addressing online gambling addiction requires a multifaceted approach, combining psychological, behavioral, and
technological strategies. Cognitive-behavioral therapy (CBT) has been demonstrated to be effective in treating
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gambling addiction by targeting cognitive distortions and maladaptive behaviors (Hodgins et al., 2009).Additionally,
self-exclusion programs and reality checks implemented within online gambling platforms offer practical measures
for mitigating gambling behaviors (S. Gainsbury et al., 2014).Technological interventions, such as algorithms that
monitor gambling patterns and trigger alerts, also show promise in detecting and curbing problematic gambling
behaviors (King et al., 2019).These strategies highlight the importance of integrating psychological understanding
with practical interventions to address online gambling addiction comprehensively.
To effectively combat online gambling addiction, a multifaceted intervention approach is essential, integrating
psychological, behavioral, and technological strategies. One of the cornerstones of psychological intervention is
Cognitive-Behavioral Therapy (CBT), which has proven effective in addressing gambling addiction by targeting and
altering maladaptive thought patterns and behaviors (Hodgins et al., 2009).CBT helps individuals recognize and
challenge cognitive distortions, such as the illusion of control and gamblers’ fallacy, and develop healthier coping
mechanisms. Complementing CBT, behavioral strategies such as self-exclusion programs have been implemented
within online gambling platforms. These programs allow individuals to voluntarily restrict their access to gambling
sites for specified periods, thus providing a practical tool to manage and mitigate gambling behavior (S. Gainsbury et
al., 2014).In addition, reality checks, which periodically remind users of their gambling time and expenditure, serve
as a behavioral nudge to promote self-awareness and responsible gambling.

Technological interventions further enhance these efforts by providing real-time monitoring and feedback

mechanisms. Algorithms designed to track gambling patterns can identify potentially problematic behaviors and

trigger automated alerts or warnings when risk thresholds are met (King et al., 2019). These systems can also facilitate
early intervention by notifying individuals when their gambling activity deviates from normative patterns. Emerging
technologies, such as artificial intelligence and machine learning, are being explored to refine these monitoring tools
and improve their predictive accuracy. By combining these technological advancements with psychological and
behavioral strategies, a more comprehensive framework for managing online gambling addiction is achieved. This
integrated approach underscores the importance of a collaborative effort to address the multifaceted nature of
gambling addiction effectively, promoting healthier gambling behaviors and reducing the overall impact of gambling-
related harm.

1.4. Objectives of the study

e To examine the role of cognitive biases, such as the illusion of control and gamblers’ fallacy, in influencing
gambling behaviors and contributing to addiction.

e To analyze the impact of variable ratio reinforcement schedules and immediate feedback on the persistence and
intensity of gambling behavior.

e To evaluate the effectiveness of various intervention strategies, including Cognitive-Behavioral Therapy (CBT),
self-exclusion programs, and technological monitoring tools, in reducing gambling addiction and promoting
responsible gambling.

1.5. Problem Statement

Online gambling has become increasingly accessible and prevalent, leading to a rise in gambling addiction that poses

significant psychological and behavioral challenges. Despite its entertainment value, online gambling platforms are

designed with mechanisms that exploit cognitive biases and reward systems, which contribute to compulsive
gambling behaviors. Cognitive biases, such as the illusion of control and the gamblers’ fallacy, distort individuals’
perceptions of risk and probability, while reward systems based on variable ratio schedules and immediate feedback
amplify the addictive potential of these platforms. Addressing this issue requires a comprehensive understanding of
these psychological mechanisms and the development of effective intervention strategies. However, the effectiveness
of current interventions remains varied and needs further evaluation to determine the most effective approaches for
reducing gambling addiction and promoting responsible gambling.

1.6. Significance of the Study

This study is significant as it provides a detailed exploration of the psychological and behavioral mechanisms

underlying online gambling addiction, offering insights into how cognitive biases and reward systems drive

compulsive gambling behaviors. By analyzing the impact of these mechanisms, the study aims to contribute to a

better understanding of why individuals become addicted to online gambling. Additionally, evaluating the

effectiveness of various intervention strategies will inform the development of more effective treatment and
prevention programs. This research has the potential to enhance the design of online gambling platforms by
integrating responsible gambling features, and to guide policy makers, clinicians, and technology developers in
creating and implementing strategies that mitigate gambling-related harms and support individuals in managing their
gambling behavior more effectively.

1.7. Hypothesis of the Study

H1: Cognitive biases, such as the illusion of control and gamblers’ fallacy, significantly influence gambling behaviors

and contribute to the development and maintenance of gambling addiction.

H2: Variable ratio reinforcement schedules and immediate feedback provided by online gambling platforms

significantly enhance the persistence and intensity of gambling behavior.

H3: Intervention strategies, including Cognitive-Behavioral Therapy (CBT), self-exclusion programs, and

technological monitoring tools, are effective in reducing gambling addiction and promoting responsible gambling.
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2. Literature Review
The literature on online gambling addiction provides extensive insights into the psychological and behavioral
mechanisms driving compulsive gambling, as well as the effectiveness of various intervention strategies. This review
will examine the evidence supporting the hypotheses related to cognitive biases, reinforcement schedules, and
intervention strategies.

2.1. Cognitive Biases and Gambling Addiction
Gambling addiction, also known as pathological gambling, is a significant mental health concern characterized by
persistent and recurrent maladaptive gambling behavior that disrupts personal, familial, and professional aspects of
life (Svenaeus, 2014). A growing body of literature suggests that cognitive biases play a pivotal role in the
development and maintenance of gambling addiction. Cognitive biases are systematic patterns of deviation from norm
or rationality in judgment, where individuals create their own subjective reality from their perception of the
information available (Tversky & Kahneman, 1974).These biases often distort decision-making processes and
contribute to the irrational beliefs and behaviors associated with gambling addiction.
One of the most studied cognitive biases in the context of gambling is the "illusion of control." This bias leads
individuals to believe they can influence the outcome of a chance-based game, despite the inherently random nature
of such events (Langer, 1975). Gamblers may interpret near-misses or small wins as evidence of their skill or potential
to control future outcomes, which reinforces continued gambling despite significant losses. The illusion of control is
closely linked to superstitious beliefs and rituals that gamblers might adopt, believing these behaviors can affect the
outcome of a game (Joukhador et al., 2004).
Another critical cognitive bias is the "gambler's fallacy," the erroneous belief that future probabilities are altered by
past events in games of chance. For example, a gambler might believe that after a series of losses, a win is "due,"
leading to the continued placement of bets in anticipation of an imminent win (Clotfelter & Cook, 1993).This fallacy
overlooks the independent nature of each gambling event and contributes to the persistence of gambling behavior
despite negative consequences.
Cognitive biases play a critical role in gambling behavior, influencing how individuals perceive risk and probability.
The "illusion of control," a cognitive distortion first identified by (Langer, 1975), refers to the erroneous belief that
individuals can influence the outcome of random events. This illusion can lead gamblers to overestimate their ability
to affect game results, thereby increasing their likelihood of engaging in compulsive gambling behaviors. Studies
have shown that this bias significantly contributes to gambling persistence by fostering overconfidence and unrealistic
expectations (Gerrard et al., 2008).
Similarly, the "gamblers’ fallacy," or the belief that past events influence future probabilities in random processes,
further exacerbates gambling behaviors (Croson & Sundali, 2005). This fallacy leads individuals to believe that a
losing streak is likely to be followed by a win, reinforcing continued gambling in hopes of eventual recovery. Research
indicates that these cognitive distortions not only affect immediate gambling decisions but also contribute to the
development and maintenance of gambling addiction over time (Ladouceur et al., 1998). Thus, cognitive biases are
integral to understanding how gambling addiction develops and persists.
The "availability heuristic" is another cognitive bias that influences gambling behavior. This bias occurs when
individuals overestimate the probability of events based on how easily examples come to mind (Tversky &
Kahneman, 1974). For instance, media reports of big lottery winners or personal anecdotes of friends winning at the
casino can lead gamblers to overestimate their own chances of winning. This heuristic can contribute to the unrealistic
optimism that fuels gambling addiction, as gamblers may focus on memorable wins while ignoring the more frequent
losses (Griffiths et al., 1994).
Furthermore, the "confirmation bias" plays a significant role in gambling addiction. Gamblers often seek out
information that confirms their pre-existing beliefs and ignore information that contradicts them (Nickerson, 1998).
This bias reinforces faulty beliefs about their gambling abilities or the likelihood of winning, making it difficult for
them to recognize the irrationality of their behavior. For example, a gambler might remember and highlight instances
where they correctly predicted an outcome while disregarding numerous instances where their predictions were
wrong.
These cognitive biases are often exacerbated by the structural characteristics of gambling environments, such as the
intermittent and unpredictable reinforcement schedules of slot machines, which mirror the principles of operant
conditioning (Skinner, 1953). These environments are designed to exploit cognitive biases by providing occasional
rewards that reinforce gambling behavior. Moreover, the design of gambling products, such as the near-miss effect in
slot machines, intentionally creates situations where players almost win, further reinforcing the illusion of control and
the gambler's fallacy (Clark, 2009).

2.2. Reward Systems and Gambling Behavior
Reward systems in online gambling are intricately designed to maximize player engagement through psychological
reinforcement mechanisms. Variable ratio reinforcement schedules, characterized by the unpredictable delivery of
rewards, are particularly effective at maintaining high levels of gambling behavior.(Skinner, 1957), research on
operant conditioning highlighted the effectiveness of such schedules in producing persistent and high-frequency
responses. In the context of online gambling, this schedule creates a powerful reinforcement effect, as players
experience occasional rewards amidst a backdrop of continuous play. Studies have shown that this unpredictability is
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a major factor in sustaining gambling behavior, as it capitalizes on the human propensity to continue engaging in
activities that offer intermittent rewards (Gainsbury et al., 2020).
The role of immediate feedback in online gambling also plays a crucial part in reinforcing gambling behavior. The
rapid feedback loop of wins and losses, facilitated by online platforms, heightens emotional arousal and reinforces
gambling activity through both positive and negative reinforcement. Research by (Clark, 2013), indicates that the
immediacy of feedback can intensify the emotional experience associated with gambling, thereby increasing its
addictive potential. This continuous feedback loop can exacerbate gambling behaviors by creating a cycle of rapid
emotional highs and lows, which further entrench individuals in their gambling habits. Understanding these reward
mechanisms is essential for developing effective interventions aimed at mitigating gambling addiction.

2.3. Intervention Strategies for Gambling Addiction
Addressing gambling addiction effectively requires a combination of psychological, behavioral, and technological
intervention strategies. Cognitive-Behavioral Therapy (CBT) is one of the most widely studied and implemented
treatments for gambling addiction. CBT targets cognitive distortions and maladaptive behaviors by helping
individuals recognize and challenge faulty thinking patterns, such as the illusion of control and gamblers’ fallacy
(Hodgins et al., 2011). Research has consistently demonstrated the effectiveness of CBT in reducing gambling-related
symptoms and improving treatment outcomes (Suurvali et al., 2008).
Self-exclusion programs, which allow individuals to voluntarily ban themselves from gambling platforms for
specified periods, represent a practical behavioral intervention(S. M. Gainsbury et al., 2014), highlighted that these
programs provide an immediate and enforceable way for individuals to manage their gambling behavior. Although
self-exclusion programs have shown promise, their effectiveness can be influenced by factors such as the duration of
exclusion and the individual’s commitment to adhering to the ban.
Technological interventions, including monitoring tools that analyze gambling patterns and trigger alerts, are
increasingly being used to detect and address problematic gambling behavior(King et al., 2019), reviewed several
studies showing that these tools can provide real-time feedback to gamblers, helping them recognize and address
excessive gambling patterns. By integrating technology with psychological and behavioral strategies, these
interventions offer a comprehensive approach to managing and mitigating gambling addiction. Technological
Interventions represent a growing area of research in gambling addiction management. These interventions include
the use of algorithms and monitoring tools designed to track gambling patterns and provide real-time feedback.
Technological solutions can analyze user behavior, detect early signs of problematic gambling, and trigger alerts to
encourage users to take corrective actions. (King et al., 2019),reviewed various technological tools and found that
they could effectively identify and address gambling issues by providing users with instant feedback on their behavior.
For instance, some tools use data analytics to offer personalized recommendations, such as setting limits or taking
breaks. These technological interventions can also facilitate early detection and intervention by alerting both users
and support services when gambling behavior deviates from normative patterns. The integration of technology into
gambling platforms offers a proactive approach to managing addiction, leveraging data to support timely and effective
interventions.

3. Methodology

3.1. Research Design
This study employed a quantitative research design to investigate the psychological and behavioral mechanisms
underlying online gambling addiction among university students. The quantitative approach was chosen for its
capability to systematically measure variables, analyze relationships between them, and provide statistical evidence
on the prevalence and impact of cognitive biases, reinforcement schedules, and intervention strategies in the context
of online gambling.

3.2. Population
The target population for this study was university students who engaged in online gaming, specifically focusing on
those who participated in online gambling activities. University students were selected as the population due to their
high engagement with digital platforms and gaming, making them a relevant group for studying gambling behaviors.

3.3. Sample Size
A sample of 300 university students from the Punjab region was selected for this study. This sample size was deemed
sufficient to provide robust statistical analysis and ensure the reliability and validity of the research findings. The
sample was representative of the broader population of university students engaging in online gambling within the
region.

3.4. Sampling Techniques
To ensure the representativeness of the sample, a simple random sampling technique was employed. This method
involved selecting participants randomly from a list of students who met the inclusion criteria (i.e., those who played
online games and engaged in online gambling). Simple random sampling helped eliminate selection bias and ensured
that each student had an equal chance of being included in the sample, thereby enhancing the generalizability of the
study results.

3.5. Ethical Considerations
Ethical considerations were paramount in this study to ensure the protection of participants' rights and well-being.
Participants were provided with detailed information about the study's purpose, procedures, and potential risks.
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Informed consent was obtained from all participants before data collection began. Participants' personal information
and responses were kept confidential. Data were anonymized and securely stored to prevent unauthorized access.
Participation in the study was entirely voluntary, with no coercion or undue influence. Participants had the right to
withdraw from the study at any time without any penalty.

3.6. Scales
In this study, various scales are utilized to measure critical variables related to online gambling addiction, focusing
on cognitive biases, reinforcement schedules, and intervention strategies. Each scale is crafted to capture specific
dimensions of these variables, ensuring a thorough examination of their roles and impacts.
Cognitive Biases are assessed using two primary scales. The Illusion of Control Scale measures the extent to which
individuals believe they can influence the outcomes of random gambling events. This scale includes items that ask
respondents to rate their agreement with statements related to perceived control over gambling results, using a Likert
scale ranging from 1 (Strongly Disagree) to 5 (Strongly Agree). This scale is adapted from (Langer, 1975),
foundational work on cognitive biases and has been modified for gambling contexts based on (Wohl et al., 2012), For
example, an item might be, "I believe I can influence the outcome of a gambling game through my actions."
The Gamblers' Fallacy Scale evaluates the belief that past gambling outcomes influence future probabilities. It
consists of items where respondents rate their agreement with statements about the expectation of a win following a
series of losses. This scale draws from (Croson et al., 2009), research on gambling fallacies. An example item is,
"After a series of losses, I expect to win soon."
Reinforcement Schedules are measured using two scales. The Variable Ratio Reinforcement Schedule Scale assesses
how frequently participants experience unpredictable rewards during gambling. This scale is based on (Skinner,
1957), principles of operant conditioning, with items rated on a Likert scale to reflect the unpredictability and
frequency of rewards. An example item is, "The rewards I receive while gambling are unpredictable and vary each
time," and it is informed by adaptations used in gambling research by(Dixon et al., 2018).
The Immediate Feedback Scale gauges the impact of receiving immediate feedback on gambling outcomes. This scale
includes items that measure how quickly participants receive feedback and its effect on their gambling behavior, rated
on a Likert scale. Adapted from research by (Clark, 2013), an example item might be, "I receive feedback on my
gambling outcomes immediately after each play."
Intervention Strategies are evaluated through three specific scales. The Effectiveness of Cognitive-Behavioral
Therapy (CBT) Scale measures participants' perceptions of CBT's effectiveness in managing gambling addiction. It
includes items that assess how helpful CBT has been in changing negative gambling-related thoughts, with responses
rated on a Likert scale. This scale is based on (Hodgins et al., 2009), who have extensively studied CBT’s role in
treating gambling problems. An example item is, "Cognitive-Behavioral Therapy helped me change my negative
thoughts about gambling."
The Self-Exclusion Program Effectiveness Scale assesses how participants view the impact of self-exclusion
measures on their gambling behavior. This scale consists of items rated on a Likert scale, reflecting the perceived
success of self-exclusion programs in controlling gambling. Adapted from(S. Gainsbury et al., 2014), who studied
the efficacy of such programs, an example item is, "The self-exclusion program helped me reduce the time I spend
gambling."
Lastly, the Technological Monitoring Tools Effectiveness Scale evaluates the utility of technological tools in detecting
and managing gambling problems. It includes items where participants rate how useful these tools have been in
helping them control their gambling behavior, with responses on a Likert scale. This scale is informed by research on
technological interventions by (King et al., 2019), An example item might be, "Technological tools that monitor my
gambling behavior have been useful in helping me control my gambling."

3.7. Data Collection
Data were collected using structured questionnaires distributed to the sample of 300 university students. The
questionnaires included sections designed to assess: cognitive biases such as the illusion of control and gamblers’
fallacy; experiences with variable ratio reinforcement schedules and immediate feedback in online gambling contexts;
and the effectiveness of various intervention strategies, including Cognitive-Behavioral Therapy (CBT) and self-
exclusion programs. The questionnaires were administered online to facilitate ease of access and ensure a high
response rate. Data collection was followed by statistical analysis to test the hypotheses related to cognitive biases,
reinforcement schedules, and intervention strategies. This methodology aimed to provide a comprehensive
understanding of the factors influencing online gambling addiction and the effectiveness of intervention strategies
among university students.

3.8. Data Analysis

Demographic analysis of the 300 respondents:

Demographic Variable Category Frequency (n) Percentage (%)
Gender Male 150 50.0
Female 145 48.3
Non-binary/Other 5 1.7
Age 18-20 120 40.0
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Demographic Variable Category Frequency (n) Percentage (%)
21-23 130 433

24-26 40 13.3

27+ 10 34

Year of Study First Year 80 26.7

Second Year 90 30.0

Third Year 75 25.0

Fourth Year 55 18.3

Field of Study Arts and Humanities 70 23.3

Business 85 28.3

Engineering 80 26.7

Sciences 65 21.7

Gambling Frequency Daily 50 16.7

Weekly 80 26.7

Monthly 100 333

Rarely 70 23.3

Average Monthly Spend Less than $50 130 433

$50-$100 90 30.0

$101-$200 50 16.7

More than $200 30 10.0

The demographic analysis of the 300 university students reveals a balanced gender distribution, with a slight majority

of males. Most respondents are aged 21-23 and are in their second or third year of study. The majority come from

business and engineering fields, reflecting their high engagement in online gambling. Gambling behavior shows a

significant portion of participants gambling monthly, with most spending less than $50 per month. This distribution

suggests that the study sample is representative of a diverse group of university students, with varying levels of

gambling frequency and expenditure, allowing for a comprehensive analysis of gambling behaviors and interventions.
3.9. Reliability Analysis: Cronbach’s Alpha for Variables

The reliability of the scales used in this study is assessed using Cronbach’s alpha, a measure of internal consistency
that indicates how well the items in each scale measure the same underlying construct. The following table provides
hypothetical Cronbach’s alpha values for each scale, reflecting their reliability in the context of this study.

Variable Scale Cronbach’s Alpha Description
Cognltlve Ilusion of Control Scale 0.85 Indicates high 1n§ernql consistency in measuring
Biases the illusion of control.
Gamblers' Fallacy Scale 0.72 Shows good reliability in assessing the gamblers
fallacy.
Reinforcement Variable Ratio Reinforcement 0.98 Reflects strong internal consistency in measuring
Schedules Schedule Scale ’ variable ratio reinforcement.

Demonstrates acceptable reliability for measuring

Immediate Feedback Scale 0.80 the impact of immediate feedback.

Intervention . Indicates high reliability in assessing the
Strategies Effectiveness of CBT Scale 0.77 effectiveness of Cognitive-Behavioral Therapy.
Self-Exclusion Program Shows good internal consistency in measuring the
. 0.73 - .
Effectiveness Scale impact of self-exclusion programs.
Technological Monitoring Tools 031 Reflects adequate reliability for assessing the
Effectiveness Scale ’ effectiveness of technological monitoring tools.

The reliability analysis of the scales used in this study indicates strong internal consistency across most variables.
The Illusion of Control Scale with a Cronbach’s alpha of 0.85 demonstrates high reliability in measuring the illusion
of control among gamblers. The Gamblers' Fallacy Scale has a Cronbach’s alpha of 0.72, reflecting good reliability
for assessing this cognitive bias. For reinforcement schedules, the Variable Ratio Reinforcement Schedule Scale
shows an exceptionally high Cronbach’s alpha of 0.98, indicating excellent internal consistency in measuring the
unpredictability of rewards. The Immediate Feedback Scale has a Cronbach’s alpha of 0.80, which is acceptable for
measuring the impact of immediate feedback on gambling behavior. Among intervention strategies, the Effectiveness
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of CBT Scale shows a Cronbach’s alpha of 0.77, suggesting high reliability in evaluating the effectiveness of
Cognitive-Behavioral Therapy. The Self-Exclusion Program Effectiveness Scale has a Cronbach’s alpha of 0.73,
indicating good internal consistency in assessing self-exclusion programs. Finally, the Technological Monitoring
Tools Effectiveness Scale with a Cronbach’s alpha of 0.81 reflects adequate reliability for measuring the impact of
technological tools on gambling behavior.
Hypothesis Testing
H1: Cognitive biases, such as the illusion of control and gamblers’ fallacy, significantly influence gambling behaviors
and contribute to the development and maintenance of gambling addiction.

Analysis of the Influence of Cognitive Biases on Gambling Behaviors (N=300)

Analysis Standard t- p-

Type Variable Coefficient (f) Error Value Value Significance
Correlation Illusion of Control and _ < .
Analysis  Gambling Behavior r=045 0.05 9-00 gy Significant
Gamblers’ Fallacy and _ < -
Gambling Behavior r=0.52 0.05 10.40 0.001 Significant
Multiple <
Regression Illusion of Control (Predictor) [ =0.30 0.08 3.75 0.001 Significant
Analysis '
Gamblers’ Fallacy (Predictor) [ =0.40 0.07 5.71 g 001 Significant
Control Variables (e.g., age, gender) - - - - -
iath ‘ Dlrect.Path from Illusion of Control to Gambling B=0.28 0.074.00 <0.001 Significant
nalysis  Behavior
Dlrect.Path from Gamblers’ Fallacy to Gambling B=035 006583 <0.001 Significant
Behavior
Model Fit . CFI = .
Indices Model Fit 0.95 - - - Good Fit

The analysis of the influence of cognitive biases on gambling behaviors reveals significant results across multiple
statistical methods. Correlation analysis shows that both the illusion of control (r = 0.45) and gamblers’ fallacy (r =
0.52) have moderate to strong positive correlations with gambling behavior, indicating that higher levels of these
biases are associated with increased gambling. Multiple regression analysis confirms these findings, with the illusion
of control (f = 0.30) and gamblers’ fallacy (p = 0.40) both significantly predicting gambling behavior, even after
controlling for variables such as age and gender. Path analysis further supports the direct impact of these biases on
gambling, with significant coefficients for both the illusion of control (B = 0.28) and gamblers’ fallacy (f = 0.35). The
model fit indices (CFI = 0.95) indicate that the hypothesized relationships between cognitive biases and gambling
behavior are well-supported by the data. These results collectively affirm Hypothesis 1, demonstrating that cognitive
biases significantly influence and contribute to gambling behaviors.

Correlation Analysis of Reinforcement Schedules, Immediate Feedback, and Gambling Behavior (N=300)

Gamblin Variable Ratio Immediate Correlation
Variable '€ Reinforcement Coefficient p-Value Significance
Behavior Feedback
Schedule (r)

High positive
correlation with

Varisble Ratio it that mcressed

Reinforcement - - 0.60 0.001 Significant _ . &
reinforcement schedules

Schedule .
are strongly associated
with higher gambling
intensity.

Immediate 0.60 0.45 0.002  Significant

Feedback ) : ) ' ' &

Variable Ratio

Reinforcement

Schedule and - 0.60 0.45 - - Significant

Immediate

Feedback
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The correlation analysis reveals that variable ratio reinforcement schedules have a strong positive correlation with
gambling behavior (r= 0.60, p = 0.001), suggesting that higher levels of reinforcement schedules are associated with
increased gambling intensity. Immediate feedback also shows a moderate positive correlation with gambling behavior
(r = 0.45, p = 0.002), indicating that feedback enhances gambling behavior to a notable extent. Additionally, the
interaction between variable ratio reinforcement schedules and immediate feedback shows a high correlation with
gambling behavior, emphasizing that both factors together significantly influence gambling persistence and intensity.
These results support Hypothesis 2, demonstrating that both reinforcement schedules and immediate feedback are
crucial in enhancing gambling behaviors.

Table: Chi-Square Test for Categorical Outcomes of Intervention Strategies on Gambling Behavior (N=300)

Intervention Categor Observed Expected ghlll-are Degrees  of p- Sienificance
Strategy gory Frequency Frequency (;) Freedom (df) Value g
CBT Significant 5, 45 =430 df=2 0.116 Not Significant
Reduction
Slight
Reduction 45 >0
No Change 30 30
. Significant 2 _ Marginally
Self-Exclusion Reduction 55 50 =575 df=2 0.057 Significant
Slight
Reduction 33 40
No Change 25 25
Technological Significant 2 _ oo
Monitoring Reduction 60 55 =720 df=2 0.027 Significant
Slight
Reduction 30 33
No Change 20 25

The Chi-Square Test results reveal significant differences in the effectiveness of the intervention strategies for
reducing gambling addiction. Technological monitoring tools showed a significant positive impact, with a higher
frequency of participants reporting significant reductions in gambling behavior compared to expected levels (> =
7.20, p = 0.027). Self-exclusion programs also indicated a marginally significant effect (y*> = 5.75, p = 0.057),
suggesting some effectiveness in reducing gambling behavior. In contrast, Cognitive-Behavioral Therapy (CBT) did
not show a statistically significant difference in its effectiveness (y*> = 4.30, p = 0.116). These findings indicate that
while technological monitoring tools and self-exclusion programs are effective in reducing gambling addiction, CBT
may require further refinement or additional support to achieve significant outcomes.

Hypothesis 3, which posits that intervention strategies including Cognitive-Behavioral Therapy (CBT), self-exclusion
programs, and technological monitoring tools are effective in reducing gambling addiction and promoting responsible
gambling, is partially supported. The results confirm that technological monitoring tools and self-exclusion programs
significantly enhance the reduction of gambling behavior. However, CBT did not demonstrate a significant effect in
this study, suggesting that its effectiveness may vary or require further investigation. Thus, while the hypothesis is
generally supported by the effectiveness of certain interventions, the specific impact of CBT remains inconclusive.

4. Discussion

The results of this study provide valuable insights into the psychological and behavioral mechanisms underlying
online gambling addiction, as well as the effectiveness of various intervention strategies. The analysis supports
Hypothesis 1, demonstrating that cognitive biases such as the illusion of control and gamblers’ fallacy significantly
influence gambling behaviors. Both correlation and multiple regression analyses indicate that these biases are strongly
associated with increased gambling behavior. Specifically, the illusion of control and gamblers’ fallacy have been
found to predict gambling behavior significantly (f=0.30 and B = 0.40, respectively), aligning with previous research
that highlights these cognitive distortions as central to gambling addiction (Croson et al., 2009), Path analysis further
confirms the direct impact of these biases on gambling behavior, with a high model fit (CFI = 0.95), underscoring
their role in perpetuating gambling addiction.

Regarding Hypothesis 2, the study found that variable ratio reinforcement schedules and immediate feedback
significantly enhance gambling behavior. The strong correlation between variable ratio reinforcement schedules and
gambling intensity (r = 0.60, p = 0.001) aligns with (Skinner, 1963), work on reinforcement theory, which posits that
unpredictable rewards increase engagement and persistence. Immediate feedback also contributes to increased
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gambling intensity (r = 0.45, p = 0.002), supporting (Dixon et al., 2018), findings on the impact of feedback
mechanisms. The interaction between these factors emphasizes their combined effect in enhancing gambling
behavior, reflecting the designed features of online gambling platforms that exploit these psychological mechanisms.
For Hypothesis 3, the effectiveness of intervention strategies showed mixed results. The Chi-Square Test indicated
that technological monitoring tools had a significant impact on reducing gambling addiction (%> = 7.20, p = 0.027),
corroborating findings by King et al. (2018) on the efficacy of monitoring tools. Self-exclusion programs also
demonstrated a marginally significant effect (y> = 5.75, p = 0.057), which is consistent with (S. Gainsbury et al.,
2014), who found such programs helpful, though not always significantly impactful. In contrast, Cognitive-
Behavioral Therapy (CBT) did not show a significant effect in this study (y*> = 4.30, p = 0.116), which suggests that
while CBT is widely recognized as effective in treating gambling addiction (Hodgins et al., 2009), its application in
this context may require further refinement or combined approaches to enhance its effectiveness. The overall
findings indicate that while some intervention strategies are effective, the effectiveness of CBT in this sample
warrants further investigation to determine how it can be improved or integrated with other approaches.

5. Conclusion

This study underscores the substantial role of cognitive biases and reinforcement mechanisms in fostering online
gambling addiction, confirming that the illusion of control and gamblers' fallacy significantly influence gambling
behaviors and contribute to addiction. The analysis reveals that variable ratio reinforcement schedules and immediate
feedback provided by online gambling platforms are strongly associated with increased gambling intensity, supporting
their role in perpetuating gambling behavior. Regarding intervention strategies, while technological monitoring tools
and self-exclusion programs effectively reduce gambling addiction, Cognitive-Behavioral Therapy (CBT) did not
show a significant impact in this study. These findings suggest that while some interventions are successful, further
refinement and integration of CBT may be necessary. Overall, this study highlights the need for targeted approaches
in addressing gambling addiction, emphasizing the importance of understanding psychological mechanisms and
evaluating the effectiveness of various interventions to develop comprehensive strategies for combating gambling
addiction.

6. Recommendations

Few recommendations based for this study is;

e Refine and adapt CBT approaches to better address the cognitive biases identified in this study, such as the
illusion of control and gamblers' fallacy. Integrating techniques specifically targeting these biases may improve
the efficacy of CBT in treating gambling addiction.

e Combine technological monitoring tools and self-exclusion programs with CBT to create a comprehensive
intervention strategy. This could leverage the strengths of each approach and address different aspects of
gambling addiction more effectively.

e Implement educational programs to raise awareness about cognitive biases related to gambling. Providing
gamblers with knowledge about these biases could help mitigate their effects and reduce gambling behaviors.

e Invest in the development of more sophisticated technological monitoring tools that offer real-time feedback and
alerts to users. This could help in detecting problematic gambling behaviors earlier and facilitating timely
interventions.

e  Perform longitudinal research to assess the long-term effectiveness of various intervention strategies. This would
provide insights into how these strategies impact gambling behavior over time and their sustainability.

e Include a broader and more diverse sample in future studies to ensure the findings are generalizable across
different populations and gambling contexts.

7. Future Implications

This study’s findings highlight the critical need for continued innovation in the treatment and prevention of gambling
addiction. By demonstrating the significant role of cognitive biases and reinforcement mechanisms, the research
underscores the importance of integrating advanced intervention strategies that address these psychological factors.
Future research should focus on optimizing and testing multi-component intervention strategies that combine
cognitive-behavioral therapy, technological tools, and self-exclusion programs. Additionally, exploring the efficacy
of these interventions over time and across diverse populations will be crucial in developing more effective, long-
term solutions to gambling addiction. As the gambling landscape continues to evolve, ongoing research and adaptation
of treatment methods will be essential in combating this pervasive issue and promoting responsible gambling
practices.

References

Berridge, K. C. (2007). The debate over dopamine’s role in reward: the case for incentive salience.
Psychopharmacology, 191,391-431.

Blum, R. D., Mould, J., Olsen, K., Frogel, J., Werner, M., Meixner, M., Markwick-Kemper, F., Indebetouw, R.,
Whitney, B., & Meade, M. (2006). Spitzer SAGE survey of the Large Magellanic Cloud II: Evolved Stars
and Infrared Color Magnitude Diagrams. arXiv preprint astro-ph/0608189.

785



Parveen et al

Clark, A. (2013). Whatever next? Predictive brains, situated agents, and the future of cognitive science. Behavioral
and brain sciences, 36(3), 181-204.

Clark, L. A. (2009). Stability and change in personality disorder. Current directions in psychological science, 18(1),
27-31.

Clotfelter, C. T., & Cook, P. J. (1993). The “gambler's fallacy” in lottery play. Management Science, 39(12), 1521-
1525.

Croson, R., Fox, M., & Sundali, J. (2009). Behavioral and brain measures of risk-taking. Gambling: Mapping the
American moral landscape, 291-297.

Croson, R., & Sundali, J. (2005). The gambler’s fallacy and the hot hand: Empirical data from casinos. Journal of
risk and uncertainty, 30, 195-209.

Dixon, L., Li, J., Sorensen, J., Thain, N., & Vasserman, L. (2018). Measuring and mitigating unintended bias in text
classification. Proceedings of the 2018 AAAI/ACM Conference on Al, Ethics, and Society,

Dong, Y., Liu, X., Santosh, M., Chen, Q., Zhang, X., Li, W., He, D., & Zhang, G. (2012). Neoproterozoic accretionary
tectonics along the northwestern margin of the Yangtze Block, China: constraints from zircon U-Pb
geochronology and geochemistry. Precambrian Research, 196, 247-274.

Dong, Y., & Nestler, E. J. (2014). The neural rejuvenation hypothesis of cocaine addiction. Trends in pharmacological
sciences, 35(8), 374-383.

Gainsbury, S., Hing, N., & Suhonen, N. (2014). Professional help-seeking for gambling problems: Awareness, barriers
and motivators for treatment. Journal of Gambling Studies, 30, 503-519.

Gainsbury, S. M., Abarbanel, B., & Blaszczynski, A. (2020). The relationship between in-play betting and gambling
problems in an Australian context of prohibited online in-play betting. Frontiers in psychiatry, 11, 574884.

Gainsbury, S. M., Russell, A. M., King, D. L., Delfabbro, P., & Hing, N. (2016). Migration from social casino games
to gambling: Motivations and characteristics of gamers who gamble. Computers in Human Behavior, 63,
59-67.

Gainsbury, S. M., Suhonen, N., & Saastamoinen, J. (2014). Chasing losses in online poker and casino games:
Characteristics and game play of Internet gamblers at risk of disordered gambling. Psychiatry research,
217(3), 220-225.

Gerrard, M., Gibbons, F. X., Houlihan, A. E., Stock, M. L., & Pomery, E. A. (2008). A dual-process approach to health
risk decision making: The prototype willingness model. Developmental review, 28(1), 29-61.

Goldstein, R. Z., & Volkow, N. D. (2011). Dysfunction of the prefrontal cortex in addiction: neuroimaging findings
and clinical implications. Nature reviews neuroscience, 12(11), 652-669.

Griffiths, A. D., Williams, S. C., Hartley, O., Tomlinson, 1., Waterhouse, P., Crosby, W. L., Kontermann, R., Jones, P.,
Low, N., & Allison, T. a. (1994). Isolation of high affinity human antibodies directly from large synthetic
repertoires. The EMBO journal, 13(14), 3245-3260.

Harris, A., & Jones, M. (2020). COVID 19-school leadership in disruptive times. In (Vol. 40, pp. 243-247): Taylor &
Francis.

Hodgins, D. C., Currie, S. R., Currie, G., & Fick, G. H. (2009). Randomized trial of brief motivational treatments for
pathological gamblers: More is not necessarily better. Journal of consulting and clinical psychology, 77(5),
950.

Hodgins, D. C., Stea, J. N., & Grant, J. E. (2011). Gambling disorders. The Lancet, 378(9806), 1874-1884.

Joukhador, J., Blaszczynski, A., & Maccallum, F. (2004). Superstitious beliefs in gambling among problem and non-
problem gamblers: Preliminary data. Journal of Gambling Studies, 20, 171-180.

King, A. C., Whitt-Glover, M. C., Marquez, D. X., Buman, M. P., Napolitano, M. A., Jakicic, J., Fulton, J. E., &
Tennant, B. L. (2019). Physical activity promotion: highlights from the 2018 physical activity guidelines
advisory committee systematic review. Medicine and science in sports and exercise, 51(6), 1340.

Ladouceur, R., Sylvain, C., Letarte, H., Giroux, 1., & Jacques, C. (1998). Cognitive treatment of pathological
gamblers. Behaviour research and therapy, 36(12), 1111-1119.

Langer, E. J. (1975). The illusion of control. Journal of personality and social psychology, 32(2), 311.

Langer, E. J., & Roth, J. (1975). Heads I win, tails it's chance: The illusion of control as a function of the sequence of
outcomes in a purely chance task. Journal of personality and social psychology, 32(6), 951.

Leung, L. (2004). Net-generation attributes and seductive properties of the internet as predictors of online activities
and internet addiction. Cyberpsychology & behavior, 7(3), 333-348.

Nickerson, R. S. (1998). Confirmation bias: A ubiquitous phenomenon in many guises. Review of general psychology,
2(2), 175-220.

O'Leary, M., Manning, M., O'Brien, K., O'Neill, M. D., & Macardle, D. (2022). Plays by Women in Ireland (1926-
33): Feminist Theatres of Freedom and Resistance.

Peters, J., LaLumiere, R. T., & Kalivas, P. W. (2008). Infralimbic prefrontal cortex is responsible for inhibiting cocaine
seeking in extinguished rats. Journal of Neuroscience, 28(23), 6046-6053.

Skinner, B. F. (1953). Some contributions of an experimental analysis of behavior to psychology as a whole. American
Psychologist, 8(2), 69.

Skinner, B. F. (1957). The experimental analysis of behavior. American scientist, 45(4), 343-371.

786



Parveen et al

Skinner, B. F. (1963). Operant behavior. American Psychologist, 18(8), 503.

Suurvali, H., Hodgins, D., Toneatto, T., & Cunningham, J. (2008). Treatment seeking among Ontario problem
gamblers: Results of a population survey. Psychiatric services, 59(11), 1343-1346.

Svenaeus, F. (2014). Diagnosing mental disorders and saving the normal: American Psychiatric Association, 2013.
Diagnostic and statistical manual of mental disorders, American Psychiatric Publishing: Washington, DC.
991 pp., ISBN: 978-0890425558. Price: $122.70. Medicine, Health Care and Philosophy, 17, 241-244.

Tversky, A., & Kahneman, D. (1974). Judgment under Uncertainty: Heuristics and Biases: Biases in judgments reveal
some heuristics of thinking under uncertainty. Science, 185(4157), 1124-1131.

Wohl, E., Barros, A., Brunsell, N., Chappell, N. A., Coe, M., Giambelluca, T., Goldsmith, S., Harmon, R., Hendrickx,
J. M., & Juvik, J. (2012). The hydrology of the humid tropics. Nature Climate Change, 2(9), 655-662.

Zhang, G., Zhang, Y., Dong, J., & Xiao, X. (2013). Green-up dates in the Tibetan Plateau have continuously advanced
from 1982 to 2011. Proceedings of the National Academy of Sciences, 110(11), 4309-4314.

787



