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a b s t r a c t

Persuasive technology refers to digital means that influence attitude behaviour, and decisions. While
the professional design of persuasive interfaces considers user interests and freedom of choice a
primary requirement, principles and methods to achieve it are yet to be introduced. In the design
of persuasive interfaces, fulfilling conditions of informed consent can help establish transparency and
address such ethical issues. This paper defined explainable persuasion, its potential form, and benefits
and explored whether explainable persuasion is a user requirement on demand. This paper further
examined explainable persuasion design from the user’s perspective and reported on acceptance and
rejection factors, as well as possible design tensions and solutions. In this study, we took online
gambling as a case study. A total of 250 UK-based users of gambling platforms (age range 18–75,
127 female) completed our online survey based on principles of persuasion and explainability. Findings
showed that players were aware of the use, persuasive intent, and potential harm of various persuasive
design techniques used in online gambling platforms (e.g., the use of in-game rewards, reminders, and
praise to encourage further gambling). Despite this awareness, they agreed that explainable persuasion
can still help users stay in control of their online experience, increase their positive attitude towards
the online system, and keep them reminded of the potential side effects of persuasive interfaces. Future
research is required to enhance the design and implementation of explainable persuasion in persuasive
interfaces.

© 2022 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).
1. Introduction

Persuasive interfaces, whether designed for self-directed be-
aviour change or to enhance user involvement in systems, are
enerally aligned with user interest. However, because such inter-
aces persuade users by influencing and shaping their behaviour,
thical concerns may arise (Karppinen and Oinas-Kukkonen,
013). This is more likely to be the case when persuasion is
ot self-directed but designed to influence the users to follow a
pecific action (Spahn, 2012). Examples of such practice could be
een within interactive online platforms that aim to maximise
ser engagement through persuasive design techniques, such as
ewards or social influence. In this context, ethical concerns and
onsiderations need to be addressed. While engaging with per-
uasive interfaces, the user may be unaware of being influenced.
his can hinder their ability to evaluate the persuasion attempt
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as well as to reflect and direct their behaviour (Timmer et al.,
2015). Moreover, persuasive interfaces designed to maximise user
engagement may in some cases trigger or reinforce usage that is
addictive in the sense of being obsessive, hasty and associated
with harm. Some elements can trigger irresistible urges and
increase perceived urgency and pressure (Alrobai et al., 2014; Ali
et al., 2015; Kuonanoja and Oinas-Kukkonen, 2018). For example,
the use of rewards on digital platforms may encourage people to
place more importance on the positive experience felt in the mo-
ment and make it hard to reflect on negative consequences that
they may face in the future regarding excessive use (Cemiloglu
et al., 2021b). While different approaches are taken to discuss
the role of ethics in persuasive technology, transparency and
user voluntariness were suggested to be important factors in
building ethical persuasive interfaces (Atkinson, 2006; Smids,
2012; Barral et al., 2014; Timmer et al., 2015). This view resonates
with the informed consent theory proposed in bioethics literature
(Faden and Beauchamp, 1986). Informed consent is defined as an
ethical requirement in which a participant needs to understand
the nature of the intervention before accepting it (Faden and
Beauchamp, 1986). As proposed by Cemiloglu et al. (2021a),
ethical persuasive interfaces can fulfil conditions for informed
rticle under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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consent by informing users about system persuasion so they can
consent to be subject to the activity. This approach adheres to
the concept of ‘‘libertarian paternalism’’, which postulates that
designers may influence how users interact with the system,
but freedom of choice belongs to the user (Sunstein and Thaler,
2003). To date, the concept of transparent, persuasive technology
mainly remained philosophical in academia (Atkinson, 2006;
Smids, 2012; Barral et al., 2014; Timmer et al., 2015). Design
of ethical persuasive interfaces, e.g., in terms of graphical and
informational content, delivery methods, personalisation, and
timing, have not yet been discussed.

In designing ethical persuasive systems, explainable persua-
ion is a potential solution to address informed consent within
ersuasive interfaces. Explainable persuasion may address is-
ues related to system transparency, ethics, and user-control,
articularly within persuasive interfaces where emotions can
ias decision-making, such as gambling platforms (Hinson et al.,
006). The existing body of research on guidelines for the design,
mplementation, and evaluation of explainable systems (Rosen-
eld and Richardson, 2019; Samek et al., 2019; Chazette and
chneider, 2020; Rai, 2020; Sokol and Flach, 2020) and informa-
ion systems transparency (Hosseini et al., 2018) could provide
foundation for designing explainable persuasive interfaces. It is

mportant to note that standard usability guidelines may not be
dequate in the context of explainable persuasive interfaces. This
s because the user’s primary task while interacting with persua-
ive interfaces is not to regulate their behaviour. On the contrary,
otices and alerts are frequently viewed as distractions from the
ser’s primary task (Iqbal and Horvitz, 2010; Shepherd and Re-
aud, 2018). Consequently, warning communication and privacy
otice design guidelines (Kim and Wogalter, 2009; Schaub et al.,
015) can also contribute significantly to explainable persuasive
esign.
In this paper, we discussed the concept of explainable per-

uasion when building persuasive interfaces. We first gave an
verview of persuasive design in Section 2. In Section 3, we
ntroduced and defined explainable persuasion and highlighted
he need for it. In Section 4, we took online gambling as an
xample domain and application and explored user awareness
f persuasive design techniques and users’ attitudes towards
he concept of explainable persuasion. In this section, we also
xamined user acceptance and rejection factors of explainable
ersuasion. In Section 5, we provided a general discussion and
nderlined threats to validity and in Section 6, we concluded
he paper by presenting explainable persuasion design tensions
nd possible solutions. In Section 7, we provided suggestions for
uture work.

. Persuasive design

To introduce the concept of explainable persuasion, it is im-
ortant first to review the core factors relating to persuasive
ystem design. This will provide a basis to discuss how these
actors may impact the design of explainable persuasion. Within
he digital environment, persuasive systems are defined as ‘‘com-
uterised software or information systems designed to reinforce,
hange or shape attitudes or behaviours or both without using
oercion or deception’’ (Oinas-Kukkonen and Harjumaa, 2009,
486). The design itself is suggested to be persuasive by definition
s the way the designer structures the digital realm defines
ow the user will interact with it (Redström, 2006). Accordingly,
ersuasion by design could be accomplished through elements
hat make up the system, such as the visual and aesthetic cues
r persuasive design techniques and technologies adopted in the
ystem (Cyr et al., 2018).
2

2.1. Persuasion context

Within the persuasive system design (PSD) model, the persua-
sion context is defined as comprising of the persuasion
intent, persuasion event, and strategy in use (Torning and Oinas-
Kukkonen, 2009). The persuasion intent refers to who the per-
suader is and what the system intends as a target behaviour. The
persuasion event refers to the use context (i.e., characteristics
of the problem domain), user context (i.e., individual traits, in-
terests, and goals which influence information processing), and
the technology context (i.e., characteristics of the technological
platform in use). The strategy refers to the message (i.e., content
and delivery) and the route to persuasion. The route to persuasion
can be the central route, persuasion resulting from information
processing that is slow and reflective or the peripheral route,
persuasion resulting from information processing that is fast and
relies on mental shortcuts (Cacioppo et al., 1986).

2.2. Persuasive design techniques

Oinas-Kukkonen and Harjumaa (2009) defined four groups of
design principles in the PSD model that can help build persua-
sive systems at an operational level: (i) primary task support,
(ii) dialogue support, (iii) social support, and (iv) system credi-
bility. For example, within dialogue support, the use of rewards
in the form of likes, mentions, or earned points in interactive
platforms may maximise user engagement by further reinforc-
ing the target behaviour. Another reference model for designing
persuasive techniques in interactive platforms is Cialdini’s (2001)
principles of persuasion, consisting of reciprocity, scarcity, com-
mitment, and consistency. These design techniques have been
implemented in various fields such as e-commerce, health, and
wellness (Langrial et al., 2012; Alhammad and Gulliver, 2014;
Oyebode et al., 2020; Adib and Orji, 2021). The most commonly
used persuasive design techniques in e-commerce applications
were reported as dialogue support and system credibility support
(Alhammad and Gulliver, 2014). Within the e-commerce context,
designers focus on elements that facilitate interaction as cus-
tomers may be hesitant to carry out a financial transaction if there
is no positive engagement with the website. Also, because there
is an element of risk involved for buyers when using e-commerce
websites, the designers of these sites place a strong emphasis on
establishing credibility and trust (Alhammad and Gulliver, 2014).
The most commonly used persuasive design techniques in the
health domain were reported as primary task support and system
credibility support (Oyebode et al., 2020). Within the healthcare
context, it is essential to assist users in performing tasks by
tailoring interventions to the individual level, as each individ-
ual is unique. Additionally, because users tend to be sceptical
about whether they can trust apps in the healthcare industry, the
appearance of an app’s credibility is critical (Oyebode et al., 2020).

2.3. User experience of persuasive systems

User experience design plays a significant role when building
persuasive systems because persuasion requires effective com-
munication between the system and the user. The usability of the
interactive system is a defining factor determining the quality of
the communication between the user and system (Cockton and
Gram, 1996). While definitions of usability vary (Lewis, 2014), in
ISO 9241-11 (2018), it refers to ‘‘the extent to which a system,
product or service can be used by specified users to achieve
specified goals with effectiveness, efficiency and satisfaction in a
specified context of use’’. In other words, for a system to provide
a viable medium for persuasion, it needs to be usable. Conse-
quently, the PSD model identified two postulates that need to be
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fulfilled when designing persuasive systems with user experience
in mind (Oinas-Kukkonen and Harjumaa, 2009). According to the
model, persuasive systems should seek to be unobtrusive; the
system needs to refrain from interfering with users while they
are focused on their primary tasks. Thus, the timing of the per-
suasive design techniques is crucial. The second postulate states
that persuasive systems should be easy to use and pleasant to
interact with. Hence, persuasive systems should adhere to general
software qualities such as responsiveness, ease of access, error
prevention, convenience, and high information quality and attrac-
tiveness (Oinas-Kukkonen and Harjumaa, 2009). From a broader
perspective, usability and persuasion reciprocally influence each
other. For persuasion to occur, it is necessary to create grounds
for an effective user experience. At the same time, effective user
experience can be supported by persuasive design techniques
such as attractiveness, personalisation, and reciprocity.

3. Explainable persuasion

In this section, we defined explainable persuasion and ar-
ued why it may be necessary for designing ethical persuasive
nterfaces.

Within explainable AI literature, explainability refers to help-
ng users understand why and how an intelligent system has
ehaved in a certain way or made a recommendation (Naiseh
t al., 2020a). Studies of human–agent systems showed that pro-
iding explanations on algorithmic decisions, outputs or their
roperties, e.g., confidence level, sample size, and training period,
elp users better understand the workings of the system, which
n turn facilitates informed user decisions (Eslami et al., 2018;
hazette and Schneider, 2020). Also, explaining persuasion may
e similar to Explainable Artificial Intelligence (XAI), as Artificial
ntelligence (AI) and persuasion share similarities, e.g., in person-
lising recommendations and tailoring steps for users based on
ata reflecting their personal, physical, or social context (Naiseh
t al., 2020b). However, persuasive interfaces are based on other
lements that primarily come from other disciplines rather than
I, including linguistics, games, and interaction design. For ex-
mple, utilising the concept of tunnelling (i.e., guiding the user
hrough a predetermined course of action in a step-by-step for-
at) by exploiting humans’ desire to complete tasks may lead to

oss of control in online spaces and entering into the flow state
i.e., causing full immersion with the activity) (Chou and Ting,
003). Thus, suggesting that the design of explainable persuasion
eeds to also include information regarding interactive design.

.1. What is explainable persuasion?

Explainable persuasion aims to disclose information about
he use of persuasive design techniques to help establish nec-
ssary conditions for informed consent when interacting with
ersuasive interfaces. From a business and usability perspective,
xplainable persuasive interfaces should preserve the legitimate
urpose of persuasion. This poses challenges to the design of
oth persuasive interfaces and their explanatory counterparts.
e define the concept of explainable persuasion as:
The system’s transparency about its persuasion attempts so that

sers can choose to be conscious of how the design may alter their
ttention or behaviour towards certain content or actions and can
onsent to be subject to it.

.2. Content of explainable persuasion

In determining the content of explainable persuasion, the in-
ormed consent theory defined in bioethics literature (Faden and
3

Table 1
Explainable persuasion based on informed consent theory: Auto-spin online
gambling feature example.
Components of explanation Content of explanation

Persuasion technique used by
the system

The content will explain that the
game uses the persuasive design
technique of reduction (i.e., reducing
user effort to act) through the
auto-spin function.

Persuasion intention of the
system

The content will explain that the
intent of using the auto-spin function
is to ease play for the user.

The consequence of interacting
with persuasion techniques
used by the system

The content will explain that
auto-spin may impair a person’s
ability to control their urges and
make it difficult to stop playing
when they want to.

Beauchamp, 1986) and the persuasion knowledge model defined
in the consumer research literature (Friestad and Wright, 1994)
could be used as reference models.

In the bioethics literature, informed consent is defined as a
process in which a patient accepts to receive a medical inter-
vention following a thorough explanation by the doctor of the
intervention, its intent, benefits and associated risks, along with
alternative interventions and their possible effects (Jonsen et al.,
1982). Informed consent is regarded as an ethical requirement
since it protects the patient’s right to make autonomous choices
about their life (Faden and Beauchamp, 1986). Accordingly, in the
context of persuasive systems, the content of explainable persua-
sion could inform users about the persuasive design techniques
used by the system, the persuasion intentions of the system and
the potential consequences of interacting with such persuasion
techniques so that the users can consent to be subject to it. The
example given in Table 1 demonstrates the potential content of
explainable persuasion in the context of online gambling with
reference to informed consent theory. Here the persuasive design
technique to be explained is the gambling feature of an auto-
spin function at an online slot game. Auto-spin is a feature that
enables repetitive play by spinning the reels consecutively and
automatically without requiring the player to press any buttons. A
variant of that can also be the option for an auto-refresh of social
media pages and the auto-play feature on sites like YouTube and
Netflix.

Another reference model for determining the content of ex-
plainable persuasion could be the persuasion knowledge model
(Friestad and Wright, 1994). According to the persuasion knowl-
edge model, when faced with a persuasion attempt, people utilise
their persuasion knowledge (Friestad and Wright, 1994). Persua-
sion knowledge is suggested to consist of information relating to
both the persuasion agent and target. Table 2. defines the per-
suasion knowledge components. The model postulates that indi-
viduals can assess the persuasion attempt better when they have
information on both the persuasion agent and the target. While
people typically have some knowledge about traditional forms
of persuasion, such as those used in advertising and marketing,
their knowledge of digital persuasive design techniques could
be limited, which may affect their response to the persuasion
attempts (de Pelsmacker and Neijens, 2012). In the context of per-
suasive interfaces, information relating to persuasion knowledge
could be used as a guide to establish the necessary conditions for
informed consent. The example in Table 2 demonstrates potential
explainable persuasion content in the context of online gambling

with reference to the persuasion knowledge model.
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Table 2
Explainable persuasion based on persuasion knowledge model: Auto-spin online
gambling feature example.
Components of Explanation Content of Explanation

Persuasion agent’s intention The content will explain that the
intent of using the auto-spin function
is to ease play for the user.

Persuasion agent’s tactic The content will explain that the
auto-spin function persuades users to
have continuous interaction with the
game by reducing the effort to
gamble, as players are not required
to press any buttons when they play
in auto-spin mode.

Psychological mediator that the
persuasion agent uses

The content will explain that the
auto-spin function is persuasive
because it makes people act on
impulses and make quick decisions
regarding play.

Persuasion’s target coping goal The content on the target coping
goal will be on having more control
over the gambling time and amount.

Persuasion’s target coping
tactics

The content will explain that users
can disable the auto-spin function or
limit the time they play with it.

3.3. Useful transparency

Before exploring user acceptance of explainable persuasion, it
s important to underline why system persuasion transparency
s needed. Our main goal with explainable persuasion is to em-
ower users who choose to regulate their digital usage through
mproved user consent and choice. This objective is similar to
he useful transparency objective defined within the information
ystems transparency. According to Hosseini et al. (2018), useful
ransparency is achieved when quality information is made ac-
essible to the audience in a meaningful and useful manner. It is
tated that transparency is only useful when it allows users to
ake decisions and take actions using the available information.
osseini et al. (2018) defined certain steps that needed to be
aken between information availability to information actionabil-
ty to achieve useful transparency. These steps, which are listed
n Table 3, could be utilised as a model for designing useful
xplainable persuasion.

.4. The importance of explainable persuasion

In this section, we discussed the need for explainable persua-
ion through both ethical and business lenses.
From an ethical perspective, explainable persuasion can fa-

ilitate designers in taking responsibility for protecting users’
ights to know that they are being exposed to persuasion, es-
ecially when such persuasion is tailored to the user based on
heir profile and behaviour data. Such an approach is congruent
ith the European Union’s General Data Protection Regulations
Parliament and Council, 2016), which argued for the right to
n explanation of algorithmic decisions made about the user
Goodman and Flaxman, 2017). A similar approach is also evident
ithin the advertising industry. The guidelines proposed by the
nited States Federal Trade Commission state that native adver-
isements on online platforms should be labelled as sponsored
ontent to inform users that they are interacting with adverts
Federal Trade Commission, 2015).

From a business perspective, explainable persuasion may con-
ribute to businesses in two ways. First, system explainability
tudies showed that explainability is an important factor in build-
ng trust between the user and the system and increasing user
4

Table 3
Steps to be taken for useful transparency.
1. Information availability Operators must give relevant

information while maintaining the
attributes of correctness, completeness,
and timeliness.

2. Information interpretation Operators must present information in a
specific way so that users can interpret
it.

3. Information accessibility The information must be visible and
easily accessible.

4. Information perception In order to achieve usable transparency,
there must be congruence between
users’ and information providers’
perceptions of what constitutes
transparency.

5. Information
understandability

All users must be able to comprehend
the information provided, which can
only be accomplished through
controlling for potential language,
cultural, and cognitive challenges.

6. Information acceptance The user has to be prepared to process
the information, which might either
confirm their ideas or challenge them.

7. Information actionability It is necessary for information to
prompt appropriate user action.

satisfaction (Eslami et al., 2018; Chazette and Schneider, 2020).
Providing information about the use of persuasive design tech-
niques can increase user perception of fairness with respect to
persuasive systems, lessen the feeling of being ‘‘tricked’’ by the
system and give the user a sense of control. Second, employing
explainable persuasion, especially within technology that has the
potential to be highly immersive, can work as a proactive strategy
by helping users reflect on their behaviour while interacting
with persuasive interfaces. For example, explainable persuasion
could inform the user which persuasive design technique makes
the greatest contribution to their excessive usage. This could,
in turn, help business sustainability, as users would not need
to take extreme measures such as self-exclusion from websites
(Cemiloglu et al., 2020). We propose that all operators should
provide explainable persuasion, which must be compelled by law
in the same way that GDPR or native ad disclaimers are. However,
research at this level must initially show that explainable persua-
sion is a user requirement on demand and is effective in helping
users regulate their digital usage.

4. User perspective of explainable persuasion

In this section, we explored the concept of explainable persua-
sion from the user’s perspective. The first step in any innovation is
user acceptance, which is users’ willingness to use the tool for the
purpose it was designed for (Dillon, 2001). There is little use in
proceeding with the design process if users refuse to use it. Thus,
we aimed to explore whether explainable persuasion is a user
requirement on demand. Moreover, explainable persuasion is not
only about assisting the user behaviour, but from a commercial
point of view, it is also about being transparent. In addition to the
user’s actions, the system providers’ conduct is also important.

A distinct domain for persuasive technology, online gambling,
was selected as a case study for our research. Online gambling
can be addictive, and hence the distinct nature of persuasion
harm. While no consensus exists on the addictive nature of social
media or online streaming platforms, The Diagnostic and Statisti-
cal Manual of Mental Disorders, Fifth Edition (DSM-5) (American
Psychiatric Association, 2013) recognised gambling as a disor-
der. Accordingly, an online survey was conducted to understand
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player awareness of persuasive design techniques used in online
gambling platforms and player attitudes towards the concept
of explainable persuasion. While the survey was extensive and
included parts on each of the persuasion techniques used, this
paper concentrated on five research questions to stay within a
reasonable size limit. As this is an exploratory study, no research
hypotheses were presented. We aim to explore the concept of
explainable persuasion from the user’s perspective and examine
any relationship between demographic factors.

4.1. Research questions

Based on the theoretical considerations outlined in Sections
, 2 and 3, the following exploratory research questions were
eveloped to address the study objective:

Q1: Are players aware of the use and impact of persuasive
esign techniques used in online gambling platforms?
RQ1.a: Are players aware of the use of persuasive design

echniques in online gambling platforms?
RQ1.b: Do players believe that persuasive design techniques

an trigger addictive usage?

Q2: Do players believe that explainable persuasion can help
hem stay in control of their gambling?

Q3: What are the user acceptance and rejection factors of ex-
lainable persuasion?

Q4: What information do players require when receiving ex-
lainable persuasion?

Q5: What will players’ attitudes be towards gambling opera-
ors that provide explainable persuasion within online gambling
latforms?

.2. Method

.2.1. Participants
In total, 250 participants (age range 18–75, 123 male and 127

emale) were recruited through Prolific™ (www.prolific.co), an
stablished platform for online recruitment for research studies.
ender was considered a significant factor as previous stud-
es reported gender differences with respect to gambling dura-
ion, gambling motive (McCormack et al., 2014) and attitudes
owards responsible gambling measures (Gainsbury et al., 2013;
ngebø et al., 2019). The distribution and recruiting of male and
emale participants in the present study occurred by chance.
his might be owing to the fact that the distribution of female
nd male gamblers is close in online gambling as opposed to
and-based gambling, where male gamblers are more prevalent.
tatista (2022) reported that in 2021 approximately 27.7% of
ale respondents and 23.1% of female respondents engaged in
t least one kind of online gambling during the previous four
eeks. Participants who regularly bet online on slot or roulette
ames in the past 12 months were considered. We wanted to
imit the study to persuasive design techniques used in pure
hance games and eliminate games where players can use some
nalysis, e.g., poker and horse racing. Additional inclusion criteria
ncluded being 18 years or older, fluent English speakers and
K-based. The screening ensured that participants were familiar
ith the persuasive design techniques presented in the study and
inimised the confounding effect of skill and experience in player
ngagement, which can be observed in online poker and sports
etting (Bjerg, 2010).
5

4.2.2. Questionnaire design
The questionnaire was designed with Qualtrics™ (https://ww

w.qualtrics.com), a web-based survey platform, and consisted of
closed-ended and open-ended questions. There were three main
parts to the questionnaire:

First, participants were asked about their gambling experience
(e.g., number of online gambling accounts, time spent gambling
per week). The 9-item Problem Gambling Severity Index (PGSI)
was used to assess problem gambling severity (Ferris and Wynne,
2001a,b). The scale includes items related to gambling behaviour
(e.g., How often have you bet more than you could really afford
to lose?) and experienced adverse consequences due to gambling
(e.g., How often has your gambling caused any financial problems
for you or your household?). Each item is rated on a 4-point scale:
0 never; 1 = sometimes; 2 = most of the time; 3 = almost
always. The standard cut-points are 0 = non-problem gambler;
1–2 = low-risk gambler; 3–7 = moderate-risk gambler; and 8
and more = problem gambler. In this paper, we refer to the four-
standard cut-points of the PGSI as ‘‘problem gambling severity
groups’’. PGSI has been shown to have a high rate of internal
consistency and test reliability and is commonly used in gam-
bling research (Holtgraves, 2009; Currie et al., 2013; Calado and
Griffiths, 2016). For our sample, the Cronbach’s Alpha was 0.93,
indicating acceptable internal consistency. The first part of the
questionnaire defined persuasive design techniques in the con-
text of online gambling and informed participants that online
gambling platforms use persuasive design techniques to increase
player engagement. Participants were asked whether they were
aware of the use of persuasive design techniques in online gam-
bling platforms (Yes/No response). Participants were also asked to
list any persuasive design techniques they knew about in a free
recall setting. Participants indicated whether they agreed with
the claim that persuasive design techniques could contribute to
problem gambling using a 5-point scale (1 = strongly disagree,
and 5 = strongly agree). This question was repeated after Part 2.

The second part introduced participants to 13 persuasive de-
sign techniques used in online gambling platforms, using expla-
nation cards. To design the content of the explanation cards, first,
we reviewed the literature to identify persuasive design tech-
niques used in online gambling platforms. Second, seven websites
from six different operators with the largest market share in the
UK online gambling and betting market (Mintel Report, 2019)
were examined to identify the main persuasive design techniques
used in online gambling platforms, and we used them to design
the illustrative material. The analysis was guided by criteria set
by the PSD model (Oinas-Kukkonen and Harjumaa, 2009) and also
informed by Cialdini’s (2001) work on principles of persuasion
and McCormack and Griffiths’s (2013) work on structural and
situational characteristics of internet gambling. Publicly available
content located on the website’s homepage, casino page, slot
page, roulette page, game information sections and promotion
page were analysed. Due to membership restrictions, the gaming
interface of just one of the seven online gambling sites was
examined. Being a registered client allowed examining persuasive
design techniques utilised in the game interface, deposit page
and also helped explore personalisation features (e.g., promotion
emails, in-game customised bonus offers). Ultimately, these gam-
bling operators utilise the same provider, Playtech, which is the
leading provider of online gaming and sports betting software.

Initially, 19 persuasive design techniques were identified. Of
these, 13 persuasive design techniques were selected for the
questionnaire. Persuasive design techniques that could be expe-
rienced differently according to individual factors were excluded.
For example, the personalisation experience (i.e., providing con-
tent adapted to user characteristics or online behaviour) would

differ from one person to another; hence exemplifying such a
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Table 4
Persuasive design techniques presented in the study.
Persuasive design technique Definition in the context of online gambling

Primary task support

Reduction Persuades players to have
continuous/uninterrupted interaction with
the game by reducing the effort to gamble.

Self-monitoring Persuades players to interact with the game
by providing the ability to track and
evaluate gambling performance.

Rehearsal Persuades players to interact with games
by providing the ability to gamble without
having to experience it in a real-world
setting (i.e., without betting real money).

Dialogue support

Praise Persuades players to interact with games
by expressing approval or admiration via
words, images, symbols, and sounds.

In-game rewards Persuades players to gamble by giving
something in return when the players
perform a target behaviour set by the
gambling platform.

Reminders Persuades players to interact with the
gambling platform by reminding them
about gambling.

Social support

Social norms Persuades players to interact with the
gambling platform by showing how the
majority acts.

Social facilitation Persuades players to interact with the
gambling platform by showing how other
players are engaging in the same activity
simultaneously.

Competition Persuades players to gamble by stimulating
players to compete against themselves or
each other.

System credibility support

Authority Persuades players to interact with the
gambling platform by promoting
statements or norms of authority figures.

Other

Scarcity Persuades players to interact with the
gambling platform by emphasising rarity
and exclusivity or by underlining possible
losses of missing such an advantage.

In-game control elements Persuade players to gamble by stimulating
their perceived control over betting
outcomes.

Near misses Persuade people to gamble by implying
that the win is missed marginally by just a
symbol and is around the corner.

technique in the explanation card would not be possible. Other
excluded persuasive design techniques were tailoring, liking, sug-
gestion, and social learning. Persuasive design techniques that
were rarely used were also excluded from the final list of ex-
planation cards. For example, only one gambling website used
the tunnelling technique (i.e., leading the user through a prede-
termined sequence of steps one by one). The final list of the 13
persuasive design techniques included in the study is organised
according to the PSD model and shown in Table 4.

As the second step, explanation cards were designed for each
f the 13 persuasive design techniques. The persuasion knowl-
dge model (Friestad and Wright, 1994) was the main reference
odel to determine the content of the explanation cards. As the
tudy focused on persuasion awareness, only information relating
o the persuasion agent (i.e., about intention, tactic and psycho-
ogical mediators underlying it) was provided in the explanation
6

cards. The cards also provided information on the risks of in-
teracting with the persuasion technique, which was adopted
from the informed consent theory (Faden and Beauchamp, 1986).
The information on how the persuasive design technique could
facilitate problem gambling was based on the findings of previous
research (Cemiloglu et al., 2021b). One example of a persuasive
design technique explanation card is shown in Fig. 1.

The survey participants were instructed to read each expla-
nation card carefully and answer questions for each technique.
With Yes/No questions, participants were asked whether they
had seen examples of each technique in their gambling expe-
rience, whether they knew about the persuasive intent of each
technique, and whether they knew that each technique could po-
tentially trigger addictive usage. Participants indicated whether
or not they agreed with how each technique impacts addictive
usage using a 5-point Likert scale (1 = strongly disagree, and 5 =

trongly agree). In the context of online gambling, addictive usage
as defined as problem gambling, characterised as an excessive
mount of time and money spent on gambling which can cause
evere distress and harm to one’s life (Neal et al., 2005).
The third part of the questionnaire examined participants’

ttitudes towards receiving explainable persuasion within online
ambling platforms. Participants were asked whether they agreed
ith the claim that explainable persuasion can help players stay
ore in control of their gambling using a 5-point scale (1 =

trongly disagree, and 5 = strongly agree). Using the persua-
ion knowledge model (Friestad and Wright, 1994) and informed
onsent theory (Faden and Beauchamp, 1986) as reference mod-
ls, participants were also asked to state what information they
equired when receiving explainable persuasion. Moreover, par-
icipants were asked how their attitude would change towards
ambling operators that provide explainable persuasion in their
latforms using a 5-point scale (1 = become more negative,
nd 5 = become more positive). The questionnaire concluded
ith demographic information about gender, age, education level,
mployment status and country of origin.

.2.3. Pilot test
A pilot test was conducted before actual data collection, and

t was active for two weeks. 12 participants completed the pi-
ot questionnaire. Following the pilot test, several changes were
ade to improve the questionnaire. A scenario-based question
as eliminated from the questionnaire as it was found redun-
ant by the participants. To reduce the impact of fatigue and
abituation (Porter et al., 2004), the sequence in which the 13
ersuasive design technique explanation cards were presented
as randomised. One dummy graphic resembling those used

n online gambling platforms was re-designed to have a more
ealistic look, and the content of one of the explanation cards was
e-phrased to be more comprehensible.

.2.4. Procedure
Bournemouth University Research Ethics Committee approved

he ethics. Data collection took place in the first two weeks of
ecember 2021. Participants were recruited through Prolific™

(www.prolific.co). Participants were invited to participate in an
online survey that explored the impact of persuasive design tech-
niques used in online gambling platforms on player engagement.
Individuals who met the inclusion criteria were given the link to
the anonymous questionnaire. Before starting the questionnaire,
the participants were asked to read the participant information
sheet and consent to participate. Participants were informed that
they were free to stop at any time. The mean duration partici-
pants took to complete the questionnaire was 30.4 min (SD =

4.8). There were three attention checks within the question-
aire. The survey included seven open-ended questions, and all

http://www.prolific.co
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Fig. 1. Example persuasive design technique explanation card.
articipants were required to write a minimum of 100 charac-
ers. Participants who did not provide sensible answers were
xcluded from the analysis. Eligible participants received £5 for
heir participation.

.2.5. Data analysis
The study included both continuous and ordinal data, which

as analysed using SPSS version 28. Non-parametric tests were
sed as the data was not normally distributed. We used a chi-
quared test to analyse group differences. Mann–Whitney’s U
nd Wilcoxon signed-rank tests were used on ordinal data to
nalyse group differences. We used Spearman correlation to anal-
se the association between continuous and ordinal variables
nd the Mantel–Haenszel test of trend to analyse the association
7

between ordinal variables (Sheskin, 2003). Data from the open-
ended questions was analysed using thematic analysis (Braun and
Clarke, 2006).

4.3. Results

4.3.1. Participant demographics
In total, 250 participants completed the online survey. Four

participants reported that they work or have worked in the
gambling industry. Table 5 summarises demographics.

4.3.2. RQ1: Are players aware of the use and impact of persuasive
design techniques used in online gambling platforms?
4.3.2.1. RQ1.a: Are players aware of the use of persuasive design
techniques in online gambling platforms? In the first phase of
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Table 5
Participant demographics.
N 250
Age: M(SD) 36 (10.4)
Age: Range 18–75
Gender: Males (%) 123 (49.2)

Females (%) 125 (50)
Gambling activity days per week: M(SD) 2.8 (1.9)

Number of online gambling accounts (%)

1 account 9.6
2 accounts 23.6
3 accounts 23.2
4 accounts 7.2
5 accounts 5.6
6 or more accounts 30.8

Problem gambling severity index (%)

Non-problem gambler 17.6
Low-risk gambler 25.6
Moderate-risk gambler 29.2
Problem gambler 27.6

Education (%)

Compulsory school education completed 14.8
Vocational training 6.0
College 23.6
University degree 40.4
Postgraduate qualification (e.g., MSc, PhD) 15.2

Employment (%)

Full-time employment 62.4
Part-time employment 14.4
Self-employed 6.0
Unemployed 2.8
On sick leave 1.6
Student 5.6
Retired 0.4
Homemaker 6.0
Other 0.8

the questionnaire, participants were informed about the use of
persuasive design techniques in online gambling platforms and
were asked whether they were aware of the utilisation of such
techniques with a Yes/No response. The majority of participants
(88.4%) stated that they were aware that online gambling plat-
forms use persuasive design techniques. There was no significant
difference in awareness based on gender (p = 0.08) and PGSI
roups (p = 0.18). In a free recall setting, participants were
lso asked to list persuasive design techniques they were familiar
ith. As shown in Table 6, in-game rewards (74.4%) was the most
ecalled persuasive design technique, followed by game mechan-
cs (12%) and personalisation (11.6%). Of all the participants, 2.4%
eported other persuasive design techniques such as ‘‘the lack of
ime trackers, clocks’’, ‘‘the ability to bet with sums as low as 1p’’,
nd ‘‘the launch of new games’’. In total, 6.8% of the participants
tated that they did not know any examples of persuasive design
echniques that are used in online gambling platforms.

‘‘I was not aware of the use of persuasive techniques by online
ambling websites. Although, I do receive free spin offers in my inbox
ery regularly, but I have always considered this as the websites
esture of goodwill rather than any persuasive technique to lure me
n’’ [Moderate-risk problem gambler, Male, 41]

A chi-squared goodness-of-fit test was conducted to deter-
ine whether an equal number of participants from each of the
GSI groups recalled persuasive design techniques. The minimum
xpected frequency was 101. The chi-squared goodness-of-fit test
ndicated that the proportion of participants in each PGSI group
hat recalled persuasive design techniques was statistically signif-
cantly different, χ2(3) = 17.1, p < 0.001, with the non-problem
ambler group having the lowest frequency and moderate-risk
amblers group having the highest frequency of participants. The
8

hi-squared goodness-of-fit test for gender showed that the pro-
ortion of participants who recalled persuasive design techniques
as not significantly different between males and females, χ2(1)
3.4, p < 0.06.
The second phase of the questionnaire introduced participants

o 13 persuasive design techniques used in online gambling plat-
orms and, for each technique, asked whether they had seen
xamples, realised the persuasive intent, and knew that it might
rigger addictive usage with a Yes/No response. Each technique’s
eported awareness of use, awareness of intent and potential
arm were taken as a total and treated as three continuous
ariables ranging from 0 to 13. Participants reported having seen
n average of 10.7 (SD = 1.8) of the thirteen persuasive design
echniques in their gambling experience (range six to thirteen).
articipants were aware of the persuasive intent of an average
f 8.4 (SD = 3.1) persuasive design techniques and were aware
f the potential harm of an average of 8.1 (SD = 3.2) persuasive

design techniques. Awareness of persuasive intent and potential
harm for the persuasive design techniques ranged from zero
to thirteen. While 2 participants (0.8%) were not aware of the
persuasive intent of any of the persuasive design techniques,
20 participants (8%) were aware of the persuasive intent of all
the techniques. Similarly, while four participants (1.6%) were not
aware of the potential harm of any of the presented persuasive
design techniques, 25 (10%) were aware of the potential harm
of all the persuasive design techniques. No significant difference
was observed in awareness of use, persuasive intent and potential
harm of persuasive design techniques based on gender (p = 0.31,
p = 0.65 p = 0.97, respectively) and PGSI groups (p = 0.39,
p = 0.89, p = 0.98, respectively).

A Spearman’s rank-order correlation analysis revealed a sig-
nificant positive correlation between awareness of the use of
persuasive design techniques presented in the study and the
number of gambling accounts, rs(248) = 0.27, p < 0.05, and
gambling activity per week rs(248) = 0.27, p < 0.05. Participants
who had more gambling accounts and more gambling activity
per week were more likely to also be participants who were
aware of the use of persuasive design techniques presented in
the study and vice-versa. There was also a significant positive
correlation between weekly gambling activity and awareness of
persuasive intent of persuasive design techniques presented in
the study, rs(248) = 0.15, p < 0.05, and awareness of potential
harm of persuasive design techniques presented in the study,
rs(248) = 0.15, p < 0.05. Participants who gambled more per
week were more likely to also be participants who were aware
of the persuasive intent and potential harm of persuasive design
techniques presented in the study and vice-versa. The correlation
matrix for the study variables is shown in Appendix.

As shown in Table 7, out of the thirteen persuasive design
techniques presented in the study, participants were mainly
aware of the use of in-game rewards (98.8%), reminders (96.4%)
and praise (92.4%). In contrast, authority (58.8%), near misses
(64.8%) and competition (69.6%) were known by the lowest per-
centage of participants. Participants mainly reported being aware
of the persuasive intent of in-game rewards (96.4%), reminders
(90.4%) and social facilitation (72.8%). However, far less partic-
ipants were aware of the persuasive intent of self-monitoring
(26.8%), social norms (53.2%) and rehearsal (53.6%). Lastly, par-
ticipants mainly reported being aware of the potential harm of
in-game rewards (92%), reminders (86.8%) and social facilitation
(70%). However, fewer participants were aware of the poten-
tial harm of self-monitoring (28.8%), social norms (48.8%) and
authority (49.6%).
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Table 6
Free recall of persuasive design techniques used in online gambling platforms by gender and problem gambling severity groups (%).

Overall (%) PGSI (%) Gender (%)

Non-problem gambler Low-risk gambler Moderate-risk gambler Problem gambler Female Male

In-game rewards 74.4 12 19.6 22 20.8 35.2 38.4
Game mechanics 12 2 3.6 4.4 2 6 5.6
Personalisation 11.6 1.2 2.8 3.6 4 4.8 6.8
Scarcity (i.e., exclusivity and
temporality)

10.4 2.4 1.2 4 2.8 4.4 6

Aesthetics 8.8 2.4 1.6 2.4 2.4 3.2 5.2
Reminders 8.4 0.4 3.2 2 2.8 4.4 4
Loyalty schemes 6.8 2 2.8 0.4 1.6 2 4.8
Self-monitoring 4.8 0 1.6 1.6 1.6 2 2.8
Advertising 4.8 0.4 1.2 1.6 1.6 0.8 3.6
Simulation 2.8 0.8 0 1.2 0.8 1.6 1.2
Competition 2.8 0 0.8 0.8 1.2 1.2 1.6
Social Learning 2.4 0.4 0.4 1.2 0.4 1.2 1.2
Near Miss 2 0.4 0.4 0.8 0.4 1.2 0.8
Social facilitation (i.e.,
progressive jackpots)

1.6 0.8 0 0 0.8 0 1.6

Authority 1.6 0 0 0.4 1.2 0.4 1.2
Suggestion 1.2 0 0.8 0 0.4 0.4 0.8
Normative influence (i.e.,
refer to a friend)

1.2 0.4 0.4 0.4 0 0.8 0.4

Chat room 1.2 0 0.8 0 0.4 1.2 0
Other 2.4 0.8 0.8 0.4 0.4 1.2 1.2
Not familiar with any 6.8 2 2.4 1.2 1.2 4.8 2
Table 7
Awareness of use, intent and potential harm of each persuasive design technique
presented in the study (%).

Awareness
of use

Awareness of
persuasive
intent

Awareness
of potential
harm

Reduction 86 62 64
Self-monitoring 84.8 26.8 28.8
Rehearsal 80 53.6 51.2
Praise 92.4 62.4 58.0
In-game rewards 98.8 96.4 92
Reminders 96.4 90.4 86.8
Social norms 88.8 53.2 48.8
Social facilitation 86.8 72.8 70
Competition 69.6 68.4 67.6
Authority 58.8 57.6 49.6
Scarcity 83.2 68.4 68.4
In-game control
elements

81.6 64.4 66

Near misses 64.8 70 68
Average (%) 82.4 65.1 63

4.3.2.2. RQ1.b: Do players agree that persuasive design techniques
can trigger addictive usage? In the context of online gambling,
ddictive usage was defined as problem gambling. Participants
ere asked whether they agreed with the claim that persuasive
esign techniques may contribute to problem gambling before
nd after viewing persuasive design technique explanation cards.
articipants indicated their attitude towards the claim (from 1 =

trongly disagree, to 5 = strongly agree) before and after viewing
he explanation cards. As shown in Fig. 2, 91.6% of the participants
greed or strongly agreed that persuasive design techniques may
ontribute to problem gambling before viewing the explanation
ards. There was no significant difference in agreement scores
ased on gender (p = 0.42) and PGSI groups (p = 0.55). Fig. 3
hows participants’ attitudes towards the claim after viewing
xplanation cards.
A Wilcoxon signed-rank test was conducted to determine

hether viewing persuasive design technique explanation cards
ad an impact on player attitudes towards the claim that per-
uasive design techniques may contribute to problem gambling.
here was a statistically significant difference in agreement scores
5), z = −8.04, p < 0.001. Viewing explanation cards elicited
9

an increase in 93 participants’ agreement scores, whereas six
participants’ agreement scores decreased after viewing expla-
nation cards. A total of 151 participants did not change their
agreement scores. When asked to explain their scores for time
two, participants who agreed or strongly agreed that persuasive
design techniques can contribute to problem gambling stated that
persuasive design techniques can trigger excitement, create false
hope that a big win is near and impair decision-making and self-
control. The six participants who gave lower scores at time two
stated that they did not find most of the shown persuasive design
techniques persuasive and that only a small number of vulnerable
individuals may be persuaded by them. Moreover, they men-
tioned that persuasive design techniques present customer value
by offering the opportunity to earn money or to play new games,
and everyone should be responsible for how to play and how
much to gamble. As shown in Table 8, the largest proportion of
participants whose agreement scores decreased were females and
non-problem gamblers. After viewing explanation cards, problem
gamblers were the only PGSI group to exhibit no negative change
in agreement scores, and this group had the highest number of
participants with a positive change.

4.3.3. RQ2: Do players agree that explainable persuasion can help
players stay more in control of their gambling?

As shown in Fig. 4, 70% of participants agreed or strongly
agreed that explainable persuasion can help players stay more in
control of their gambling. There was no significant difference in
agreement scores based on gender (p = 0.86) and PGSI groups
(p = 0.60).

A Spearman’s rank-order correlation analysis revealed a statis-
tically significant negative correlation between participant agree-
ment with the claim that explainable persuasion helps players
and age, rs(248) = −0.18, p < 0.05. Older participants were
less likely to also be participants who agree that explainable
persuasion can help players stay more in control of their gambling
and vice-versa.

4.3.4. RQ3: What are the user acceptance and rejection factors of
explainable persuasion?

This question explored user acceptance and rejection factors
of explainable persuasion. This is because once we understand
the acceptance and rejection factors, we can improve the design
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Fig. 2. Time 1: Agreement that persuasive design techniques contribute to problem gambling (%).
Fig. 3. Time 2: Agreement that persuasive design techniques contribute to problem gambling (%).
Table 8
Change in agreement scores by gender and problem gambling severity groups.
Agreement with claim N Mean ranks Sum of ranks Z Asymp. Sig. (2-tailed)

All participants (n = 250)

Negative ranks 6a 58.7 352 −8.0 <0.001
Positive ranks 93b 49.4 4598
Ties 151c

Gender

Female (n = 125)
Negative ranks 4a 32.7 131 −5 <0.001
Positive ranks 44b 23.7 1045
Ties 77c

Male (n = 123)
Negative ranks 2a 22 44 −6.2 <0.001
Positive ranks 49b 26.1 1282
Ties 72c

PGSI

Non-problem gambler (n = 44)
Negative ranks 4a 10.2 41 −2.1 <0.03
Positive ranks 14b 9.2 130
Ties 26c

Low-risk gambler (n = 64)
Negative ranks 0a 0 0 −4.4 <0.001
Positive ranks 22b 11.5 253
Ties 42c

Moderate-risk gambler (n = 73)
Negative ranks 2a 19.5 39 −4.1 <0.001
Positive ranks 27b 14.6 396.
Ties 44c

Problem gambler (n = 69)
Negative ranks 0a 0 0 <0.001
Positive ranks 30b 15.5 465
Ties 39c

aT2 Agreement with Claim < T1 Agreement with Claim.
bT2 Agreement with Claim > T1 Agreement with Claim.
cT2 Agreement with Claim = T1 Agreement with Claim.
of explainable persuasion for a better user experience and higher
user retention. The theoretical underpinning for the analysis is
based on the Unified Theory of Acceptance and Use of Technology
(UTAUT2) (Venkatesh et al., 2012).

The Unified Theory of Acceptance and Use of Technology
(UTAUT) model was proposed by Venkatesh et al. (2003) to
predict and assess user acceptance of information technology.
UTAUT is based on the synthesis of prior technology acceptance
10
research on the Theory of Reasoned Action (TRA) (Fishbein and
Ajzen, 1977), Technology acceptance model (TAM) (Davis, 1989),
Motivational model (MM) (Davis et al., 1992), Theory of planned
behaviour (TPB) (Ajzen, 1991), combined TAM and TPB (C-TAM-
TPB) (Taylor and Todd, 1995), Model of PC Utilisation (MPCU)
(Thompson et al., 1991), Innovation Diffusion Theory (IDT) (Roger,
1995), and Social Cognitive Theory (SCT) (Bandura, 1986). Four
main variables were identified in the UTAUT model: performance
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Fig. 4. Agreement with explainable persuasion helping players stay more in control of their gambling (%).
Table 9
UTAUT2 model variables.
UTAUT2 model variables Definition

Performance expectancy The extent to which employing a technology
will give customers advantages when doing
specific tasks.

Effort expectancy The level of ease people have using
technology.

Social influence How strongly consumers believe that
significant others think they should adopt a
certain technology.

Facilitating conditions Customer perceptions of the assistance and
support available to complete a behaviour.

Hedonic motivation The enjoyment and pleasure arising from the
use of a technology.

Price value Cognitive trade-offs consumers make when
weighing the benefits of certain applications
against the costs of using them.

Experience and habit Experience is defined as the amount of time
that has passed since the first use of a
technology, while habit is defined as the
degree to which people do learnt behaviours
automatically.

expectation, social influence, facilitating environment, and tech-
nology support. According to the model, the acceptance and
behavioural intention to use the technology is greater if the val-
ues of the four variables are greater. UTAUT has been empirically
tested, and the findings indicate that it is a viable model for ex-
plaining IS/IT acceptance and use (Khechine et al., 2016). UTAUT
was concentrated on organisational settings in which the use of
technology is mandated (Venkatesh et al., 2012). Later, Venkatesh
et al. (2012) revised their earlier model to accommodate the con-
text of the consumer. The UTAUT2 included three new important
variables: hedonic motivation, price value and experience and
habit to predict consumer use. Moreover, demographics (e.g., age,
gender) and experience were proposed to be moderator variables.

In the present study, the UTAUT2 model was employed to
nalyse and categorise participant responses of acceptance and
ejection factors instead of the UTAUT model since the former
ocuses on customer usage context. The list and definition of
TAUT2 variables are shown in Table 9.

.3.4.1. Acceptance factors. A total of 181 people mentioned ac-
eptance factors, and in total, there were 309 statements. The
istribution of gender and PGSI groups are shown in Figs. 5 and
, respectively.
A summary of the acceptance factors of explainable persuasion

s shown in Table 10.
4.3.4.1.1. A. Performance expectancy
4.3.4.1.1.1 Raises awareness

The first theme was related to raising awareness. Participants
entioned that explainable persuasion could be helpful as being
ware of persuasion will make players less susceptible to influ-
nce. They felt that explainable persuasion might help players
ecognise the persuasive intent used in online gambling platforms:
11
Table 10
Acceptance factors of explainable persuasion.
Main Themes Frequency

A. Performance expectancy 306

1. Raises awareness 257
(a) of persuasive intent
(b) of the commercial nature of gambling
(c) of unknown persuasive design techniques
(d) of self-awareness
(e) of potential negative impacts
(f) of characteristics and operation of games

2. Facilitates informed decision making 43

B. Demographics 3

‘‘If people are aware about the persuasive techniques that are
used to incentivise players to come back and gamble more, they
would be able to spot them more in action and acknowledge that
they’re there’’. [Problem gambler, Male, 24]

Participants stated that explainable persuasion could raise
awareness of the commercial nature of gambling. Some partici-
pants mentioned that even though they knew about the persua-
sive design techniques used in online gambling platforms, they
did not realise the business motivation behind them:

‘‘You are not even aware that these techniques are being carried
out until pointed out to you in such cards. As a gambler, you just
think it’s to make the game more enjoyable, not a technique to make
you play and gamble more’’. [Low-risk gambler, Female, 43]

Many participants found explainable persuasion helpful in
controlling their gambling as it increased their awareness of
previously unknown persuasive design techniques:

‘‘I think of myself as fairly alert to the way gambling sites operate
but had no idea about many of these techniques’’. [Low-risk gambler,
Female, 49]

‘‘It has certainly opened my eyes to some of the techniques which
I hadn’t thought about’’. [Problem gambler, Male, 30]

Some participants stated that explainable persuasion could
also increase self-awareness, which was related to recognising
feelings and gambling actions in relation to persuasive design
techniques:

‘‘Explanations can help you rationalise feelings of craving or
excitement, and giving a name to things helps identify the cause of
feelings’’. [Problem gambler, Female, 27]

‘‘While viewing the cards, they would identify when such an
instance has happened to them before. I think this would help
prevent them from making the same mistakes and gain control’’.
[Moderate-risk gambler, Male, 20]

Some participants stated that explainable persuasion can raise
awareness of the potential negative impact of interacting with
persuasive design techniques and reinforce the risks:

‘‘If you know that the website is trying to influence you to keep
playing, and you know that it could lead to problem gambling, you’re
more likely to try to stay in control of your gambling as you know
the outcome could become a problem if you allow the persuasive

techniques to persuade you’’. [Non-problem gambler, Female, 26]
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Fig. 5. Gender distribution among acceptance factor statements.
Fig. 6. Distribution of problem gambling severity among acceptance factor statements.
Fig. 7. Gender distribution among reception factor statements.
A few participants suggested that explainable persuasion can
aise awareness of the characteristics and operation of gambling
nd games. They stated that explainable persuasion can remind

players that they are not in control of the gambling outcomes and
that the house is more likely to win:

‘‘. . . (when) hitting a nudge or hold button on a spin game, if a
op-up appeared the first time you pressed one that said something
ike, ‘‘pressing these buttons has no influence on your chances or
inning or losing’’, you might think twice about how much your
hances of winning are’’ [Moderate-risk gambler, Male, 31]

4.3.4.1.1.2 Facilitates informed decision making
The second theme was related to facilitating informed

ecision-making. Participants mentioned that explainable per-
uasion could help players feel more in control of their gambling
y facilitating informed decision-making. They felt that explain-
ble persuasion could help players stop and reflect on their
ehaviour before interacting with persuasive design techniques:
‘‘If people understand that there’s a degree of manipulation going

n, and there’s transparency on that, they may have a more sceptical
r critical eye over the choices they’re making on gambling sites’’.
Non-problem gambler, Female, 29]

4.3.4.1.2. B. Demographics
Some participants emphasised that explainable persuasion

ould be more useful to players who have control over their
ambling or players who just started gambling:
‘‘I think that ‘normal’ steady gamblers betting with funds they

an afford to lose and not tempted into chasing losses, these example
ards would be beneficial’’. [Moderate-risk gambler, Male, 43]

.3.4.2. Rejection factors. 96 people mentioned rejection factors,
nd in total, there were 139 statements. The distribution of gen-
er and PGSI groups are shown in Figs. 7 and 8, respectively.
A summary of the rejection factors of explainable persuasion

s shown in Table 11.
12
Table 11
Rejection factors of explainable persuasion.
Main themes Frequency

A. Performance expectancy 69

1. The disparity between knowledge and behaviour 32
2. Explanations considered irrelevant 28

(a) Perceived familiarity 13
(b) Denial (i.e., of the problem and negative impact) 7
(c) Perceived immunity to persuasion 6

3. Immersion effect 7

B. Demographics 40

1. Problem gamblers 33
2. Susceptibility to persuasion 5

C. Hedonistic motivation 12

1. Hinders player experience 4
2. Patronising statements 4

D. Habit 12

1. Desensitisation to website warnings 12

E. Effort expectancy 6

1. Prominence issue 2
2. Comprehension 4

4.3.4.2.1. A. Performance expectancy
4.3.4.2.1.1 The disparity between knowledge and be-

haviour
The first theme of performance expectancy was related to

the disparity between knowledge and behaviour. Participants
believed that players already know about persuasive design tech-
niques used in online gambling platforms but interact with such
techniques despite the potential risks. Participants stated that
even if players did not know about the persuasive design tech-
niques, knowing about them would not help. Some participants
made a comparison with anti-smoking disclaimers on cigarette
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Fig. 8. Distribution of problem gambling severity among acceptance factor statements.
ackaging and mentioned that knowing something is bad for you
oesn’t necessarily mean you will stop doing it:
‘‘I think, for the most part, gamblers know what they’re getting

hemselves into. It’s like putting all of the anti-smoking stuff on
igarette packaging. At the end of the day, if people want to smoke,
hey will smoke, and the same applies to gamblers’’. [Moderate-risk
ambler, Male, 31]
Participants also mentioned that knowing about persuasive

esign techniques would not help players gain more control over
ambling, as gambling is based on intuitive rather than rational
easoning:

‘‘I believe the temptation to gamble cannot be solved by education
ince the personal reasons players want to continue impact their
iases and heuristics more powerfully’’. [Low-risk gambler, Male, 19]

4.3.4.2.1.2 Explanations considered irrelevant
The second theme of performance expectancy related to expla-

ations being considered irrelevant. Some participants deemed
xplainable persuasion irrelevant due to the perceived familiarity
f its content. They indicated that they were already aware of
ersuasive design techniques and their negative effects:
‘‘I believe most players know exactly what persuasive techniques

re being used on them by gambling websites, but it would still make
o difference to them having that knowledge. This would not change
he desire or the habit of gambling on these websites’’. [Low-risk
ambler, Female, 51]
A number of participants reported that players would skip or

gnore explainable persuasion because they believe such expla-
ations do not apply to them. Participants stated that players
ight ignore explainable persuasion because they deny having
ambling problems, the negative impact or think they are immune
o persuasion:

‘‘I think if you are a problem gambler, you will ignore these
arnings and kid yourself that you are different to other people and
hat it is they who have a problem, not you’’. [Non-problem gambler,
ale, 52]
‘‘I’m not sure that explaining the techniques to people will help

hem. I think that those most likely to have gambling problems will
hink that they are ‘immune’ to being persuaded’’. [Low-risk gambler,
emale, 37]

4.3.4.2.1.3 Immersion effect
A few participants claimed that players might not engage with

xplainable persuasion as they are fully immersed in gambling:
‘‘I think that you can clearly explain how these techniques work;

owever, in the excitement of the moment, such clarity can be diffi-
ult for many people to think of as they are living in the moment’’.
[Problem gambler, Male, 55]

4.3.4.2.2. B. Demographics
4.3.4.2.2.1 Problem gamblers

Participants felt that explainable persuasion might be helpful
or regular players; however, they found it to be a naïve ap-
roach to those who had already developed gambling disorder.
hey stated that problem gambling is related to neurotransmitter
ysregulation, loss of control and irrational thinking and that
xplainable persuasion cannot convince problem gamblers by
ogical argument:
13
Table 12
Problem gambling severity difference between the argument for naivety.
PGSI type Naïve approach to problem gamblers

Problem gambler 29 (65.9%)
Moderate-risk gambler 16 (25%)
Low-risk gambler 13 (17.8%)
Non-problem gambler 6 (8.9%)

‘‘I believe just being aware of something does not mean they will
be in more control of their addiction. For example, everyone knows
objectively that smoking kills, but people are chemically addicted
to nicotine. similarly, with gambling, people are addicted to the
adrenaline rush, the dopamine hits etc’’. [Problem gambler, Male 22]

When further examined, it was found that the argument
"naïve approach for problem gamblers" was stated more by
problem gamblers. As shown in Table 12. there seems to be a
pattern in which problem gamblers stated the argument more
compared to other groups.

A few participants’ naivety concerns related to the textual
presentation of explainable persuasion.

‘‘...I think that if somebody is going to gamble or has an issue
than they probably wouldn’t take a great deal of notice to the text’’.
[Problem gambler, Male, 37]

4.3.4.2.2.2 Susceptibility to persuasion
The second theme of demographics is related to difficulty in

resisting persuasion. Participants stated that it might be chal-
lenging for some players to resist persuasion. They argued that
resistance to persuasion requires self-control as certain offers can
be highly enticing:

‘‘These tools entice you to spend spend spend. It is down to the
mental strength of the individual to resist and keep resisting the
allure of more wins, more spins, more stuff’’. [Non-problem gambler,
Male, 48]

4.3.4.2.3. C. Hedonistic motivation
4.3.4.2.3.1 Hinders player experience

The first theme of hedonistic motivation is related to hinder-
ing the player experience. Participants expressed worry about
explainable persuasion hindering the player experience. They
believed that explanations and notifications might cause informa-
tion overload, and as a result, players might leave the gambling
platform:

‘‘I think if you have to start explaining things, it will just clog
up the website with information that the people who need to read it
won’t. People don’t care about stuff like that when they’re a gambler,
and if it starts annoying them, they’ll just move sites’’. [Moderate-risk
gambler, Male, 34]

4.3.4.2.3.2 Irritation by patronising statements
The second theme of hedonistic motivation was related to

players feeling patronised by the statements. Some participants
stated that players would not engage with explainable persuasion
because they may regard such explanations as patronising and
paternalistic, thus irritating:

‘‘It depends upon how much the player believes that the ex-
planation is true, and not just ‘nannying’ from health authorities’’.
[Non-problem gambler, Male, 31]



D. Cemiloglu, E. Arden-Close, S.E. Hodge et al. The Journal of Systems & Software 195 (2023) 111517

t
i

a
h
[

d
p
g

p
r

t

c
[

4

i
p
b
c
a
o
p
f

m
t
o
s

t
s
g
m
e
i

e
a
t
p

t

c
p
d

t
a
r

r
c
q
o
t

l
t
a

4.3.4.2.4. D. Habit
Participants reported that some players wouldn’t pay attention

o any notice as they are eager to gamble and want to get started
mmediately:

For some players, explanations will be useful and will encour-
ge them to take the messages with a pinch of salt. For others,
owever, any explanations will be quickly minimised/skim read, etc
Moderate-risk gambler, Male, 41]

4.3.4.2.5. E. Effort expectancy
4.3.4.2.5.1 Lack of visibility concern

Two participants were concerned that gambling operators will
isplay explainable persuasion in small print and hide it in the
latform, and thus it would not assist players in regulating their
aming.
They will probably find a way to put the explanation in such a

lace or explain in such a way which renders it useless. [Moderate-
isk gambler, Male, 36]

4.3.4.2.5.2 Poor comprehension concern
A few participants believed that explanations would be hard

o understand for players:
‘‘I think that the explanations are usually longwinded - or they are

omplicated - because the persuasive techniques are complicated’’.
Non-problem gambler, Male, 61]

.3.4.3. Suggestions for improving user acceptance.
4.3.4.3.1. A. Performance expectancy
4.3.4.3.1.1 User control

Participants had conflicting views about user control regard-
ng explainable persuasion. Some participants suggested that ex-
lainable persuasion should be mandated to players before gam-
ling, and their comprehension should be assessed by attention
hecks throughout. Others argued that interaction with explain-
ble persuasion should be voluntary as they might be distracting
r overlooked at the time of gambling. They suggested that ex-
lainable persuasion could be presented on a separate webpage
or those who are interested.

4.3.4.3.1.2 Self-monitoring
Four participants suggested that players should be able to

onitor how much they have interacted with persuasive design
echniques throughout their gambling session and also have the
ption to limit interaction with persuasive design techniques
uch as auto spin.

4.3.4.3.2. B. Effort expectancy
4.3.4.3.2.1 Reminders

Some participants suggested that, for explainable persuasion
o be effective, players must be frequently reminded of the per-
uasive design techniques they are exposed to throughout the
ambling session. It was also suggested that just-in-time re-
inders might be more useful as it would be easier for play-
rs to recognise and consent to the techniques at the point of
nteraction.

4.3.4.3.2.2 Clear and straightforward information
According to a few participants, the content and delivery of

xplainable persuasion are crucial variables in capturing attention
nd easing comprehension. Participants indicated that explana-
ions must be brief and straightforward and delivered in a bullet
oint format to be effective.

4.3.4.3.2.3 Option-out choice from persuasive design
echniques

While most participants agreed that explainable persuasion
an assist responsible gambling, several proposed that gambling
latforms should give the choice of opting out of persuasive
esign techniques altogether if they so desire.

4.3.4.3.3. C. Hedonistic motivation
4.3.4.3.3.1 Use of persuasive design techniques

One of the participants proposed that the experience of in-
eracting with explainable persuasion may be made more enjoy-
ble by utilising persuasive design techniques, such as providing
ewards and prizes for those players who engage with them.
14
4.3.5. RQ4: What information do players require when receiving
explainable persuasion?

As shown in Table 13, participants required information about
the potential negative impact (70%), use (67.6%), and coping tac-
tics (66.8%) from explainable persuasion. In contrast, informa-
tion about coping goals (54.4%) and persuasive psychological
mediators (57.2%) was requested by the lowest percentage of
participants. Of all the participants, only 2.8% requested other
information not covered by the provided information categories.

Seven participants suggested other information could be part
of the explainable persuasion content. Participants stated that
details about players’ betting history (i.e., wins and losses) and
information about time spent on gambling could also be provided
to raise self-awareness of gambling behaviour and help players
reflect on their interaction with the persuasive design techniques.
Participants also requested information about gambling addiction
helplines, showing players where they can get help if they strug-
gle to control their gambling. Moreover, participants stated that
explainable persuasion content could include information about
how to disable the persuasive design technique.

The total number of content participants requested from ex-
plainable persuasion was treated as a continuous variable ranging
from 0 – 8 (use, intent, tactic, psychological mediator, nega-
tive impact, coping goal, coping tactic, other). Total number of
contents requested from explainable persuasion did not vary by
gender (p = 0.87) or PGSI group (p = 0.50). A Spearman’s
ank-order correlation analysis revealed a statistically signifi-
ant positive correlation between the number of content re-
uested from explainable persuasion and participant awareness
f the intent of the persuasive design techniques presented in
he study, rs(248) = 0.15, p < 0.05. Moreover, there was a
statistically significant positive correlation between the number
of content requested from explainable persuasion and awareness
of the potential harm of persuasive design techniques presented
in the study, rs(248) = 0.15, p < 0.05. That is, participants
who were aware of the persuasive intent and potential harm of
more persuasive design techniques presented in the study were
more likely to also be participants who requested more con-
tent from explainable persuasion and vice-versa. A statistically
significant negative correlation was also observed between the
number of requested content from explainable persuasion and
age, rs(248) = −0.14, p < 0.05. Older participants were more
likely to also be participants who requested less content from
explainable persuasion and vice-versa.

4.3.6. RQ5: What will players’ attitudes be towards gambling op-
erators that provide explainable persuasion within online gambling
platforms?

As shown in Fig. 9, 58.8% of participants stated that their
attitude towards gambling operators would become positive or
more positive if they provided explainable persuasion within
online gambling platforms. There was no significant difference in
attitudes based on gender (p = 0.93) and PGSI groups (p = 0.29).

A Mantel–Haenszel test of trend analysis revealed a statis-
tically significant linear association between attitude towards
gambling operators and agreement with explainable persuasion
being helpful to players, χ2(16) = 15.54, p < 0.05, r = 0.3.
Participants who agreed that explainable persuasion could help
players control their gambling were more likely to have a positive
attitude towards gambling operators that provided explainable
persuasion and vice-versa. A statistically significant negative cor-
relation was observed between attitude towards gambling oper-
ators and age, rs(248) = −0.13, p < 0.05. Older participants were
ess likely to also be participants who have a positive attitude
owards gambling operators that provided explainable persuasion
nd vice-versa.
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Table 13
Overall and gender differences in perception of information required from explainable persuasion by gender and problem gambling severity groups (%).

Overall PGSI Gender
(%) (%) (%)

Non-problem gambler Low-risk gambler Moderate-risk gambler Problem gambler Female Male

Information about use 67.6 56.8 71.9 64.4 73.9 69.6 65
Information about
persuasive intent

65.2 72.7 56.3 64.4 69.6 60 69.9

Information about
persuasive tactic

64.4 68.2 65.6 57.5 68.1 64 65

Information about
persuasive psychological
mediator

57.2 68.2 56.3 50.7 58.0 52.8 61.7

Information about potential
negative impact

70 77.3 65.6 68.5 71.0 68.8 70.7

Information about coping
goal

54.4 56.8 51.6 52.1 58.0 58.4 49.5

Information about coping
tactic

66.8 68.2 68.8 67.1 63.8 69.6 64.2

Other information 2.8 28.6 0.0 28.6 42.9 2.4 3.2
Fig. 9. Players’ attitude towards gambling operators if they provide explainable persuasion (%).
Regarding participants’ qualitative comments on their atti-
ude towards gambling operators, if they provide explainable
ersuasion, some participants stated that providing explainable
ersuasion on online gambling platforms is the responsible ac-
ion to take and demonstrates integrity on the part of gambling
perators.
‘‘It provides integrity and an honest approach and can be re-

lly thought-provoking for the user so can make them think about
heir actions and learn about their movements and how things can
appen’’. [Low-risk gambler, Female, 29]
However, other participants were critical about the conflict

etween the duty of care and business motive. They believed
hat triggering player engagement with persuasive design tech-
iques and then providing explanations of the negative impact is
ontradictory.
‘‘. . . to promote a caring side from gambling companies but then

o load the screen full of techniques to spend more, I believe is very
rresponsible’’. [Problem gambler, Male, 38]

Some participants were sceptical that gambling operators
ould provide explainable persuasion with the players’ best

nterests in mind.
‘‘They will probably find a way to put the explanation in such a

lace or explain in such a way which renders it useless’’. [Moderate-
isk gambler, Male, 36]

. Discussion

The current paper introduced the concept of explainable per-
uasion in interactive systems, discussed the need for it and
xplored user attitudes towards the explainability of persuasive
esign techniques in the context of online gambling. With an
nalogy to XAI, we defined the concept of explainable persuasion
nd proposed that it could be a solution to support informed
onsent for more ethical persuasive interfaces. We discussed the
eed for professional and business perspectives, stating that it
ould help designers take responsibility in protecting users, help
15
build a trusting relationship between the user and the system
and work as a proactive strategy for more responsible usage of
technology, especially for addictive technology. In determining
the content of explainable persuasion, we utilised the informed
consent theory (Faden and Beauchamp, 1986) and the persua-
sion knowledge model (Friestad and Wright, 1994) as reference
models.

We explored the concept of explainable persuasion from the
users’ perspective. The user study showed that most players
are aware that online gambling platforms use persuasive design
techniques. In a free recall setting, the most recalled persuasive
design technique was in-game rewards (74.4%), followed by game
mechanics (12%). This finding suggested that persuasive design
techniques are not as well recognised given the significant per-
centage difference between the most and second most recalled
persuasive design technique. Non-problem gambler group had
the lowest frequency of recalling persuasive design techniques.
Players tended to be less aware of the persuasive intent and
potential harm such techniques could cause, and further analysis
showed that players with more gambling accounts and more
weekly gambling activity were more likely to be aware of the
use, persuasive intent, and potential harm of persuasive design
techniques. These findings suggest that explainable persuasion
might be particularly useful for new and regular players who
may not be as familiar with online gambling mechanics as heavy
players. This ties in with research suggesting that persuasive
design techniques to manage responsible online gambling would
be more effective for low to moderate gamblers (Arden-Close
et al., 2022). The results also showed that most of the players
already agreed that persuasive design techniques may contribute
to problem gambling. Their level of agreement increased after
viewing the explanation cards. The rise in agreement scores might
be attributed to psychological inoculation (McGuire, 1961, 1964),
in which players’ responsible gambling attitudes were reinforced
after they were triggered to re-think the potential influence and

harm. Inoculation has shown to be helpful as a preventative
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strategy for other addictive behaviours such as smoking and
drinking (Pfau et al., 1992; Godbold and Pfau, 2000). While much
of the early research views inoculation as a prophylactic ap-
proach (i.e., preventive approach) (McGuire, 1964; Pfau et al.,
2004), it has been argued that inoculation intervention can also
provide a ‘‘therapeutic’’ effect (Compton, 2020; Van der Linden
and Roozenbeek, 2020). That is, inoculation also has the poten-
tial to create resistance in people with somewhat indifferent
or opposing attitudes and views (Compton and Ivanov, 2013).
Our findings supported this claim; after viewing the explanation
cards, problem gamblers were the PGSI group with the highest
number of participants who increased their agreement scores
on the claim that persuasive design techniques may contribute
to problem gambling. Thus, future research should investigate
whether explainable persuasion is more effective as a preventive
approach or a corrective approach.

Although most players were aware that gambling sites use
ersuasive design techniques, the majority found the concept
f explainable persuasion helpful and agreed that it could as-
ist players in maintaining greater control over their gambling.
layers stated that explainable persuasion could raise aware-
ess of less familiar persuasive design techniques, the persuasive
ntent, the commercial nature of gambling, self-awareness, poten-
ial negative impacts and characteristics and operations of games.
layers considered information regarding the usage, potential
egative impact, and coping tactics to be the most important
omponents of explainable persuasion. Players who were aware
f the persuasive intent and potential harm of more persuasive
esign techniques presented in the study were more likely to
equest more informational content from explainable persuasion.
ne plausible explanation for this could be related to individual
ifferences in the need for cognition (i.e., the tendency to enjoy
ffortful cognitive activities) (Cacioppo and Petty, 1982). Players
ith a high need for cognition may have been more motivated
o seek out and process more information. Studies conducted in
he field of XAI and intelligent recommender systems show that
eople with a high level of need for cognition pay more attention
o explanations (Conati et al., 2021) and are more willing to un-
erstand the provided attributes (Millecamp et al., 2019). Future
esearch could examine whether a correlation exists between the
eed for cognition and the request for in-depth informational
ontent from explainable persuasion.
In discussing why explainable persuasion might not be help-

ul, players emphasised the disparity between knowledge and
ehaviour. Research suggests that knowledge does not always
ranslate to intent, followed by behaviour/action and that there
ould be mediating factors in play. For example, according to
rotection motivation theory (Rogers, 1975), an individual’s self-
rotective behaviours in the face of a threat are shaped by their
hreat appraisal (i.e., the perceived severity of the threat, the
erceived probability of the threat harming the individual, the
erceived reward linked to threat, whether extrinsic or intrinsic)
nd their coping appraisal (i.e., response efficacy, the belief that
ounter behaviour will reduce the threat, self-efficacy (Bandura
t al., 1999), the belief that one will be successful in performing
he counter behaviour, and the response costs; the costs assigned
o counter behaviour) Thus, these cognitive constructs may me-
iate the relationship between knowledge and behaviour. For
xample, studies on smoking cessation show that self-efficacy
lays an important role between the intention to quit smok-
ng and maintaining abstinence (Ockene et al., 2000). Regarding
he effect of self-efficacy, some players in the study empha-
ised the perceived difficulty of resisting to persuasion. Studies
n metacognition research suggest that self-beliefs about one’s
usceptibility to persuasion can affect responses to persuasion

Rucker et al., 2004; Chang, 2017). Similarly, future research can

16
investigate the role of self-efficacy in understanding the dis-
parity between knowledge and behaviour regarding explainable
persuasion.

Players also stated that people might find explainable persua-
sion content irrelevant due to denying their gambling problems
or thinking they are immune to persuasion. This finding could be
explained by the absolute denial pattern (i.e., being convinced
that there is no problem to be addressed) (Gorski, 2000), the
stigma associated with problem gambling (Hing et al., 2014) and
illusory superiority cognitive bias (i.e., overestimating own abili-
ties in comparison to others) (Hoorens, 1995). Players in the study
stated that explanations would be ignored due to the immersion
effect of gambling. Flow experience (Csikszentmihalyi, 2013), a
mental state of intense concentration on a specific task, devoid
of distractions, can induce this immersion. Research suggests that
when players are overly immersed in the game, they may lose
their ability to perceive external stimuli beyond it (Schüll, 2012;
Murch et al., 2020). Future research could explore how to design
the delivery of explainable persuasion to disrupt the flow state
and attract focused attention.

Players have expressed concern that long-worded explana-
tions and notifications might affect their gameplay and take the
fun out of the experience. From a user experience standpoint,
Chazette and Schneider (2020) reported similar findings regard-
ing system explanations and user concerns over impairment, in-
terruption, distraction, and time consumption. Additionally, some
players stated that explanations appeared patronising and could
have a negative impact on their enjoyment.

Furthermore, players, especially those in the problem gam-
bling group, stated that explainable persuasion may be a naïve
approach for problem gamblers. Given that problem gamblers
somewhat agree that explainable persuasion can help players
stay more in control of their gambling (M:3.8 SD:1.18), the ar-
gument "naïve approach for problem gamblers" might arise not
due to dismissive attitude towards explainability but other factors
may be in play. For example, problem gamblers’ concern about
naivety could be a sign of cognitive dissonance (Festinger, 1957).
Such cognitive dissonance may be manifested through the con-
flicted user cognition of ‘‘wanting to control behaviour’’ versus
‘‘wanting to perform addictive behaviour’’, in which dissonance
is eliminated by dismissing the help of responsible gambling
features. Another reason for the naivety concern could be due
to this group believing that problem gamblers’ main objective is
to continue gambling regardless of the consequences (Nower and
Blaszczynski, 2010). Given that problem gamblers gamble for rea-
sons other than entertainment, explainable persuasion will have
little influence on encouraging responsible gambling. Moreover,
the naivety concern could be related rather to the presentation
of explainable persuasion. Players believed that people would not
take a great deal of notice of the text as they are eager to get
to gambling. In the design of explainable persuasion, it is crucial
to address the conflict that exists between the desire to satisfy
hedonistic motivation and the need for logical reflection. Future
research can investigate explainable persuasion with respect to
dual processing (Petty and Cacioppo, 1986; Evans, 2008) and
test whether explainable persuasion that targets the peripheral
route to information processing is more effective than explainable
persuasion that targets the central route for specific groups such
as problem gamblers.

More than half of the players stated that their attitude towards
gambling operators would become positive if the operators pro-
vided explainable persuasion, as such a practice would reflect the
operators’ integrity and duty of care. This finding relates to the
trustworthiness dimensions of integrity and benevolence defined
by Bolat et al. (2019) for the gambling industry. The finding is

also consistent with Gainsbury et al. (2013), who showed that
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the use of responsible gambling tools could lead to more positive
views about a gambling operator among players. Participants who
agreed that explainable persuasion could help players control
their gambling were more likely to have a positive attitude to-
wards gambling operators that provided explainable persuasion.
However, some players were concerned that gambling operators
would not provide explainable persuasion in a legible and accessi-
ble format. Player mistrust in online gambling sites and operators
regarding responsible gambling practices has been reported in
previous studies (Yani-de Soriano et al., 2012; Gainsbury et al.,
2013). According to Bolat et al. (2019), gambling industry per-
sonnel acknowledge that transparency is an important strategy
to build trust in the gambling industry and win customers.

There is limited evidence in the current study that gender
nd problem gambling severity differences affected study vari-
bles. While previous studies show that females have a more
ositive attitude towards responsible gambling measures than
ales (Gainsbury et al., 2013; Engebø et al., 2019), in the current
tudy, both females and males had a similar view and agreed that
xplainable persuasion can assist players in exercising greater
ontrol over their gambling. Similarly, while studies show that
roblem gamblers have the least positive attitudes to responsi-
le gambling initiatives (Nower and Blaszczynski, 2010; Ivanova
t al., 2019), all PGSI groups somewhat agreed that explainable
ersuasion can help players stay in control. One plausible ex-
lanation for such difference in the findings may be attributed
o players perceiving explainable persuasion as a non-restrictive
ntervention aimed at fulfilling conditions for informed consent.
uture research can investigate player attitudes towards explain-
ble persuasion when it is designed as a mandatory or voluntary
nteraction.

While gender and problem gambling severity did not influence
ser attitudes towards the concept of explainable persuasion, age
as found to be a determining factor. Older participants were

ess likely to agree that explainable persuasion can help players
tay more in control of their gambling, less likely to request
ore content from explainable persuasion and less likely to have
positive attitude towards gambling operators that provided

xplainable persuasion. The negative correlation between age and
ismissive attitude towards explainability could result from the
ecrease in the need for cognition due to age-related declines
n cognitive ability. According to studies, elderly respondents’
eed for cognition is more likely to decrease than that of middle-
ged respondents over time (Spotts, 1994; Bruinsma and Crutzen,
018). The age impact may also be related to usability, as infor-
ation overload can overwhelm older users (Lee and Coughlin,
015). Moreover, the age impact may also be related to older
amblers having less favourable attitudes towards responsible
ambling initiatives than younger adults (Gainsbury et al., 2013;
ngebø et al., 2019). In general, older people tend to be less open
o new technologies than younger people, citing concerns about
he complexity and scepticism as barriers (Vaportzis et al., 2017).

.1. Threats to validity

The study needs to be interpreted with considerations to va-
idity that may have impacted the findings.

In terms of construct validity, one consideration is the com-
leteness of the persuasive design techniques presented in the
tudy. While the authors do not claim that the list of persua-
ive design techniques is complete, the purpose of the list is to
ain insight into commonly used persuasive design techniques
n online gambling platforms in order to guide the conceptual-
sation and design of explainable persuasion. The analysis was
ainly guided by the Persuasive Systems Design (PSD) frame-
ork (Oinas-Kukkonen and Harjumaa, 2009), which is a theo-
etically valid framework for building and analysing persuasive
17
systems. PSD model is used in research to detect the various per-
suasive features used in e-commerce websites or apps and how
persuasive techniques can increase persuasiveness (Langrial et al.,
2012; Alhammad and Gulliver, 2014; Adib and Orji, 2021). To
address the concern with completeness, the analysis was also in-
formed by Cialdini’s (2001) work on principles of persuasion and
McCormack and Griffiths’s (2013)’s work on structural and situ-
ational characteristics of internet gambling. Relevant persuasive
design principles were extracted from these models and exempli-
fied for the study. The list of persuasive design techniques can be
expanded in future research, for example, by utilising persuasive
techniques defined in advertising and marketing (O’Shaugnessy
and O’Shaughnessy, 2003).

Considering internal validity, one consideration is behaviour
bias. The majority of the participants were biased against per-
suasive design techniques, as 91.6% of the participants agreed or
strongly agreed that persuasive design techniques may contribute
to problem gambling before viewing the explanation cards. This
bias could be related to the negative perception of gambling.
Studying explainable persuasion in other persuasive domains,
such as e-commerce, could help minimise this bias. Another in-
ternal validity consideration could relate to the maturation effect
due to the length of the study. Since the survey took approxi-
mately 30 min to complete, some participants may have become
bored, and this may have impacted their responses. The order in
which the 13 persuasive design technique explanation cards were
presented was randomised to reduce this impact.

Participant selection could have been an external validity con-
sideration. The majority of the participants were recruited from
the United Kingdom, and this can pose a threat to validity in
terms of the generalisability of the findings internationally. It
has been suggested that cultural attitudes can influence gambling
and help-seeking behaviours and that cultures that value gam-
bling are more susceptible to gambling problems than cultures
that do not have favourable cultural attitudes towards gambling
(Raylu and Oei, 2004; McMillen et al., 2007). Thus, cross-cultural
research is needed to understand the concept of explainable
persuasion from the standpoint of gamblers in different cultural
contexts. In exploring explainable persuasion from users’ per-
spectives, a distinct domain for persuasive technology, online
gambling, was selected as a case study. This selection may also
be an external validity consideration as the gambler profile may
not represent the general user attitude towards system persua-
sion in other domains such as social media or online streaming
platforms. Also, persuasive design techniques employed in online
gambling platforms may differ from persuasive design techniques
employed in other domains. Future research should examine the
concept of explainable persuasion in other domains that utilise
persuasive interfaces.

Lastly, the reliability of the findings may have been affected as
participants were compensated for their participation. Given that
gamblers have a higher demand for money, providing compensa-
tion could have threatened the validity of their participation as
participants could have rushed through the survey to get paid.
To reduce this potential impact, three attention checks were
added to the survey. Moreover, seven open-ended questions were
included in the survey, and participants who did not provide
sensible answers were excluded from the analysis.

6. Design tensions and possible solutions

This paper aimed to serve as an introductory reading to user
acceptance of explainable persuasion in the field of persuasive
interfaces. The findings point to a number of design tensions
that could prohibit players from interacting with explainable per-
suasion. Addressing these tensions in the explainable persuasion
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Table 14
Explainable persuasion design tensions.
1. User autonomy versus mandatory interaction
2. Concise explanations versus fostering comprehension
3. Interrupting primary task versus not hindering user experience
4. Constant exposure versus desensitisation
5. Caring versus patronising

design process can fulfil users’ needs and help increase user
engagement.

As shown in Table 14, five design tensions have been proposed
o support the design of explainable persuasion within persuasive
nterfaces. Before we elaborate on the design tensions, it is impor-
ant to clarify what it is that we are working towards achieving.
ur primary focus is not to disrupt the user experience in order to
aise awareness of each persuasive design technique. This would
ot be feasible as it will interrupt the primary task and hinder
he user experience. Our focus is to address the unintended
onsequences of addictive technology caused by the use of per-
uasive design techniques. By providing explainable persuasion
hat promotes consent and choice, we can empower users who
esire control over their digital usage. It is important to note that
he proposed design tensions are not a comprehensive list; rather,
hey serve as a beginning point for the design of explainable
ersuasion. Furthermore, it is critical to emphasise that focusing
olely on user demands when designing explainable persuasion
ould not be the optimal strategy, given the intention-behaviour
ap in addictive behaviours. This is because the user’s perception
f what needs to be done may contradict what is done in the
eat of the moment. To overcome this challenge, future research
hould include not only users but also other essential players
ithin the larger system (e.g., gambling operators, designers, and
esponsible gambling organisations).

.1. User autonomy versus mandatory interaction

Some users suggested that explainable persuasion should be
andatory and that users’ knowledge and awareness should be
ssessed throughout their interaction with persuasive platforms,
hile others advocated for user autonomy in their decision to

nteract with explainable persuasion. Since explainable persua-
ion is proposed as an initiative against addictive usage, it is
mportant that all users interact with such content at least once
hile engaging with persuasive platforms. One way to approach
his design tension could be by providing explainable persuasion
t the sign-up stage to such platforms so that users could consent
o the use of such persuasive design techniques. Interaction with
xplanations could also be encouraged by nudging (Caraban et al.,
019). Users can be automatically enrolled to the explainable
ersuasion feature over which they can exercise control by opting
ut via the control panel. Also, the presentation and delivery of
xplainable persuasion can be delivered in a way that adapts to
he user’s needs and preferences in order to respect user auton-
my (Van Welie et al., 1999). Users could be allowed to customise
he explainable persuasive interface by selecting the persuasive
esign techniques for which they wish to receive explanations,
he depth of information they would like to receive, and when
hey would like to receive explanations.

.2. Concise explanations versus fostering comprehension

Disclosing too much information about persuasion mechanics
ay lead to information overload, frustrate users, and hinder
ser experiences. According to the usability principle of aesthetic
nd minimalist design, interactive interfaces should avoid using

edundant information and be straightforward to be effective

18
(Nielsen, 2005). However, it might be difficult to promote com-
prehension with brief explanations due to the complexity of the
psychological dynamics related to persuasive design principles.
One possible solution to this design tension could be utilising sec-
ondary channels, channels where notifications are given outside
of the usage context and are accessible to the user at a specific
location within the system (Schaub et al., 2015). Users could
simply be informed about the use of persuasive design techniques
at the point of interaction, similar to cookie disclaimers, rather
than being given all the information. Detailed information on
persuasive design techniques can be delivered in an accessible
secondary channel within the platform (e.g., the responsible gam-
bling page), and players who want to learn more can be directed
to it via a link. Additionally, because different user profiles could
have varying demands for comprehension, explainability require-
ments could be elicited using personas, as such a method will
help identify various user groups’ needs for explanation (Anvari
et al., 2017). Also, through public channels such as marketing
campaigns, users can be educated about the use and impact of
persuasive design techniques.

6.3. Interrupting primary task versus not hindering user experience

A significant challenge is designing explainable persuasion
that is usable and contextual enough to not impair user expe-
rience but also disruptive enough to catch user attention and
foster critical thinking. Therefore, the main challenge is design-
ing engaging explainable persuasive interfaces that assist both
informed consent and positive user experiences and which are
neutral in the sense of affecting the user’s decision. Explainable
persuasion may be designed to be adaptive to the context of
use in order to minimise disruptions to the primary task and
be relevant to the user. This can be explained by reference to
the auto-spin example in the online gambling context. In this
situation, providing real-time explanations about the persuasive
nature of the auto-spin when the user exceeds a certain amount
of time playing or amount of money using this function may lead
to the user seeing such explanations as relevant and acceptable.
Information can also be provided after the behaviour has occurred
to help the user reflect more on the link between their behaviour
and the persuasive element. Moreover, as suggested by one of the
users, providing information about time spent interacting with
the persuasive design technique, similar to ‘‘screen time’’ features
under iOS and Android, could be used as a passive notification
that will not interfere with the primary tasks while also being
useful to track one’s own gambling behaviour. Another solution
to this design tension could be gamifying the interaction with
explainable persuasion. For example, learning and a positive user
experience could be attained through digital badges (Ibanez et al.,
2014). In this manner, explainable persuasion can become a part
of the user experience rather than interfering with it.

6.4. Constant exposure versus desensitisation

While users requested constant exposure to explainable per-
suasion for it to be effective, they also raised concerns about
users simply ignoring explainable persuasion or losing interest
due to immersion in the primary task or repeated exposure.
One approach to address this design tension could be presenting
explainable persuasion in different formats over time, such as
changing the layout or wording, as this can facilitate attention
switch and maintenance (Kim and Wogalter, 2009). Another solu-
tion could be having users actively interact with the explanation
instead of utilising checkboxes in obtaining user consent. For
example, it was shown that drag-and-drop or swiping actions are
more engaging in obtaining informed consent than checkboxes

were (Lindegren et al., 2021).
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Table A.1
Correlation matrix for study variables.

Gambling
days per
week

Number of
accounts

Age Gender Aware of
use

Aware of
intent

Aware of
harm

Explanations
can help

Number of content
requested from
explainable
persuasion

Attitude
towards
operators

Gambling days per week –
Number of accounts 0.36*** –
Age 0.25*** 0.06 –
Gender 0.17** 0.02 0.15** –
Aware of use 0.22*** 0.27*** 0.08 0.07 –
Aware of intent 0.151* 0.06 0.04 0.02 0.36*** –
Aware of harm 0.15* 0.01 0.02 0.001 0.29*** 0.90*** –
Explanations can help 0.02 0.02 −0.19** 0.01 −0.01 0.02 0.06 –
Number of content
requested from
explainable persuasion

−0.05 −0.04 −0.14* 0.01 −0.02 0.15* 0.14* 0.1 –

Attitude towards
operators

−0.04 0.08 −0.13* −0.01 0.01 0 −0.01 0.29*** 0.08 –

Note.
*p < .05.
*p < .01.
**p < .001.
.5. Caring versus patronising

Users stated that providing explainable persuasion demon-
trates integrity on the part of gambling operators and shows
hat they care for their users. However, users also raised concerns
bout feeling patronised by such explanations and saw it as a
nanny state’ (i.e., overprotective and interfering with individual
reedom). According to reactance theory (Brehm, 1966), persua-
ive health communication may fail if individuals perceive the
essage as a threat to their freedom to choose (Dillard and Shen,
005). One possible approach to this design tension could be
elated to explanation framing. Positive framing (i.e., emphasising
he benefits of reducing interaction with persuasive interfaces),
s opposed to negative framing (i.e., emphasising the negative
onsequences of interacting with persuasive interfaces, as pre-
ented in the explanation cards), could help address this negative
erception.

. Future work

Future research is required to realise the potential of utilis-
ng explainable persuasion in persuasive platforms and in other
omains and investigate if it is effective as a preventive and a
orrective approach for protecting users. The relation between
xplainable persuasion and ethical design requirements is also
o explore. Although transparency typically has positive con-
otations, its implementation may not lead to leveraging the
otential, for example, due to information overload and lack
f personalisation in the content and its delivery method. Our
esults showed different reactions to explainable persuasion, and
hat necessitates the identification of the various user groups’
equirements and designing explainable persuasion accordingly.
uture research can examine how to deliver explanations based
n mode, depth of information processing, timing, and frequency,
s these factors are important for attention switch, maintenance,
nd communication processing. Future research can also look into
he role of personal variables (e.g., demographics and psychomet-
ic factors) and user intentions, attitudes, and beliefs in engaging
ith explainable persuasion. The explanation may also need to
o against user preferences when necessary, especially when
hey are implemented as interventions and behaviour change
echanics. The research shall identify those cases and balance
etween ethical requirements of technology providers and the

ser experience.
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