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ABSTRACT 
Social networking sites (SNSs) use attention-capture dark 
patterns—interface designs that manipulate users into 
spending time using an app or website against their best 
interests. Consequently, many people are dissatisfied with 
the amount of time they spend using social media. In this 
work, we evaluated Social Tycoon, an inoculation-based 
game in which players develop a cognitive resistance 
towards attention-capture dark patterns.1 Players learn 
about four types of dark patterns: leveraging social 
approval, infinitely loading content, training compulsive 
usage behaviours and using software algorithms. The game 
draws on an inoculation metaphor where exposure to 
weakened doses of these techniques triggers a resistance 
towards them. Participants (n=43) were randomly assigned 
to play either Social Tycoon (Inoculation) or Tetris 
(Control). Compared to the control group, those who 
received the treatment rated SNSs as less useful, felt less 
favourable towards them and expressed a lower behavioural 
intention to use them. Despite these results, Social Tycoon 
had no effect on SNS usage behaviours as participants 
struggled to follow through on their intentions to limit use. 
Our findings highlight inoculation-based interventions as a 
promising approach towards designing for digital wellbeing 
and contribute to our understanding of the challenges 
people face in gaining control over their social media use. 
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1. INTRODUCTION 
“The thought process that went into building these.   
applications, Facebook being the first of them, was all 
about: ‘How do we consume as much of your time and 
conscious attention as possible?’” - Sean Parker, founding 
President of Facebook [122]. 

The compulsive use of social media poses a serious threat 
to user wellbeing [27, 90, 92], social connectedness [6] and 
productivity [136, 151, 158, 159]. What started as a way for 
people to connect with one another has evolved into an 
attention economy where advertising is sold, and data is 
harvested in exchange for user attention. These products 
use attention-capture dark patterns to maximise their share 
of the user’s time [99]. For example, the “hide-the-milk” 
[116] technique is when a user interacts with a social media 
notification that drops them on a newsfeed, leaving it up to 
them to find the source of the notification. This design 
increases the likelihood that users will become distracted by 
content, start scrolling the infinitely-loading newsfeed and 
spend more time on the platform than intended. 

Recently, tech industry insiders have warned against the use 
of such mechanisms, claiming they exploit inherent 
psychological biases and cause harm to users [7, 16, 45, 51, 
62, 96, 118, 123, 152]. Even though these designs often 
influence behaviour outside of conscious awareness, people 
are growing dissatisfied with the time they spend using 
SNSs. They hope to spend less time scrolling the Facebook 
newsfeed [15], wish they could stop checking Twitter so 
often [139] and want to cut back on social media use in 
general [85]. Some of these instances occur because of a 
decreased sense of control where users experience a 
mismatch between their desire to use SNSs and their plans 
and goals [99]. Other instances are shaped by a feeling that 
using social media is an experience that holds little meaning 
[100].  

In response, designers have innovated “digital wellbeing” 
[57] apps and browser extensions that claim to help users 
monitor, understand and limit technology use [10, 46]. 
Despite their growing popularity, these tools are not as 
effective as they claim to be. Prior work shows that digital 
wellbeing apps do not promote the formation of habits and 
fail to influence a long-term change in user behaviour 
[114]. Moreover, research suggests that browser extensions 
designed for digital self-control may work in some 
situations, but to be effective, more consideration is needed 
beyond limiting access to specific features [102]. 
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An alternate approach to helping users gain control over 
their social media use is to expose or “inoculate” them 
against attention-capture dark patterns. Articulated well by 
Tristan Harris, co-founder of the Center for Humane 
Technology, “if you tell people this [social media] is bad 
for them, they won’t listen. If you show people how t hey 
are being manipulated—nobody wants to feel 
manipulated” [155]. According to inoculation theory, it is 
possible to develop a cognitive resilience to persuasion 
attempts by learning about the techniques underlying the 
persuasive argument [110]. Prior work has not considered 
this approach as a method for reducing social media use. 
Though, scholars have successfully inoculated people 
against the techniques used to spread misinformation online 
[12, 103, 133]. The main idea behind this research is to stop 
false news from taking hold in memory by preemptively 
exposing individuals to the persuasive arguments used. 

Inspired by this body of work, we designed Social Tycoon, 
a digital wellbeing game based on inoculation theory. 
Players are proactively exposed, warned and educated about 
attention-capture dark patterns in an attempt to weaken their 
effects. We present findings from a multi-stage evaluation 
of Social Tycoon with 43 participants. Using an 
independent-groups design, subjects were randomly 
allocated to one of two conditions (Inoculation or Control). 
Our paper sought to investigate three research questions: 

• RQ1: How does playing Social Tycoon impact the 
acceptance of SNSs? 
Using the Technology Acceptance Model (TAM) [37], 
subjects rated their acceptance of SNSs one week 
before and immediately after gameplay. The survey 
included four scales adapted from previous work: 
perceived usefulness (PU), perceived ease of use 
(PEU), usage attitude (UA) and continued intention to 
use (CIU) [25]. 

• RQ2: How does playing Social Tycoon impact time 
spent using SNSs? 
Participants self-reported social media usage data one 
week before gameplay (baseline) and every week for 
four weeks following gameplay. As SNSs are most 
often accessed via smartphones [41, 127, 147], we 
focused on mobile screen time, opting not to track 
cross-device usage. 

• RQ3: How do people feel about SNSs after playing 
Social Tycoon? 
Subjects who received the treatment completed an exit 
survey assessing whether Social Tycoon influenced 
their perceptions towards social media and whether 
they thought the game was a success or failure. 

We found that post-test ratings of PU, UA and CIU were 
significantly lower versus pre-test in the inoculation 
condition compared to the control (RQ1). Despite this 
change in acceptance, we found no difference in usage 
behaviour between groups (RQ2). Our qualitative data 
confirmed these results showing that participants in the 

inoculation group wanted to spend less time using social 
media but found it challenging to break preexisting and 
well-established habits. In addition, we found that 
participants developed a negative perception of SNSs after 
playing Social Tycoon (RQ3). Specifically, they felt 
exploited for engagement, data and profits, citing a 
mismatch in power and an increased awareness of attention-
capture dark patterns. For some, learning about these 
techniques improved their ability to spot them, leading to a 
perceived weakening of their effects. 

This paper provides three contributions to the human-
computer interaction (HCI) literature. First, we demonstrate 
the usefulness of a digital wellbeing game designed using 
the principles of inoculation theory. Our results could 
inform the development of behaviour change interventions 
seeking to influence the acceptance and use of SNSs. 
Second, we contribute to our understanding of the 
challenges social media users face in following through on 
their intentions to limit use. We discuss the implications of 
our results and suggest how future work could help users 
overcome such difficulties. Third, we provide empirical 
insights into the TAM’s relevance for predicting social 
media adoption. Our findings suggest it may not be an 
appropriate model to use. Readers should note that we focus 
on networking and content sharing social media (e.g. 
Facebook, Twitter and YouTube) rather than messaging-
based services (e.g. WhatsApp and WeChat). 

2. RELATED WORK 
Struggles with Social Media 
Even though social media offers many benefits—such as 
social support, the ability to reach large audiences and 
facilitation of real-world interactions [137]—studies show a 
link between patterns of use and adverse outcomes [6, 27, 
90, 92, 136, 158, 159, 163]. Much of this work focuses on 
Facebook because it is the most used platform globally 
[148]. For example, researchers document a relationship 
between Facebook use and low subjective wellbeing [90]; 
increased depression and anxiety [92]; feelings of isolation 
and loneliness [6]; general psychological distress [27]; low 
academic achievement [136, 158]; and poor sleep quality 
[163]. Marino et al. [104] summarise these struggles under 
the conceptual umbrella of “Problematic Facebook Use”, 
which they describe as “problematic behaviour 
characterised by addictive-like symptoms and/or self-
regulation difficulties leading to negative consequences in 
personal and social life”.  

A common theme throughout this literature is the 
distinction between passive use (e.g. scrolling a newsfeed 
without actively engaging with content) and active use (e.g. 
sharing photos and messaging other people). The former is 
typically associated with positive correlates of subjective 
wellbeing [22, 43, 53], while the latter is linked to more 
negative [88, 156]. Studies show that problematic users 
who favour passive over active use spend more time using 
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Facebook compared to other users [28, 104]. Researchers at 
Facebook found that users who report negative impacts on 
sleep, academic achievement and relationships spend more 
time using the platform, particularly in the evenings, and 
are far likelier to temporarily deactivate their accounts [28]. 

It is then unsurprising to learn that people have mixed 
feelings about the time they spend using SNSs [14, 15, 
138]. Morrison et al. [117] refer to this as “pushback”, 
defined as one’s aversion to a constant connectivity they 
once embraced. Similarly, Baumer et al. [14] report 
“lagging resistance” among social media users, defined as 
an intention to quit but not doing so yet. Indeed, other 
researchers present evidence of pushback and lagging 
resistance towards SNSs. In a series of interviews with 
Twitter users who gave up the service for Lent (the 40 days 
preceding Easter), Schoenebeck [139] explored how and 
why people stop using SNSs. She documents anxiety 
among users about their engagement with Twitter and their 
practice of intentionally stepping away from the platform. 
Relatedly, in 2015, Pew Research reported that 61% of US 
Facebook users stopped using the service for several weeks 
or more [94]. A follow-up report found that 26% of US 
Facebook users claim to have deleted the app from their 
phone [124]. Across both studies, the most cited reason for 
taking a break was spending too much time on the platform. 
Other work shows that some users go one step further, 
choosing to permanently delete their accounts, an action 
termed “Facebook suicide” [125]. 

Despite attempts to resist social media use, research shows 
people struggle to make changes that stick [15, 99, 100]. 
One study found that smartphone users wanted to stop 
periods of excessive prolonged usage where, for example, 
habitually checking social media before bed “sucks them 
in” [85]. According to participants, the strategies used to 
change this habit were ineffective as intentions to limit use 
were often overcome by momentary impulses [85]. Baumer 
et al. [15] explored these observations further in a six-week 
diary study in which participants were asked to refrain from 
using Facebook. In taking a break from the site, every 
participant felt as though they were gaining control over 
their social media use [15]. The implication here is that 
people stop using SNSs because of a perceived loss of 
agency. 

The recent trend in social media non-use could be because 
users feel that engaging with these services is an experience 
that holds little meaning. Lukoff et al. [100] took a uses and 
gratifications perspective to understand what makes some 
smartphone behaviours meaningful and others meaningless. 
They tracked usage across 45 participants for two weeks. 
The findings revealed that passive social media use was 
perceived as the least meaningful type of smartphone 
interaction [100]. Among the most-used apps were 
Facebook, Instagram and Snapchat, all of which were 
linked with feelings of meaninglessness. Additionally, in 
line with Baumer et al. [15], the data showed users often 

fell into a pattern of engagement in which they turned to 
their phone by force of habit and subsequently forgot about 
their intentions to limit use. 

Collectively, this research aims to help users transform their 
pushback and lagging resistance into an active resistance 
where intentions to limit use are actualised. In order to 
develop a tool that supports users in furthering this goal, it 
is crucial to first understand how SNSs have made users 
feel this way. 
Designing to Maximise Engagement 
Framing one’s struggles with social media through agency 
and meaning could conceivably discount the designer’s 
role, placing the burden of change on the user. However, in 
recent years, technologists have shed light on “dark 
patterns” [19], which are deceptive features designed to 
manipulate user behaviour against their best interests [58, 
98, 131]. While Brignull’s [20] original dark patterns cover 
privacy and monetary harms, more recent work explores 
designs that cause “attentional harm”. Lukoff et al. [99] 
refer to these as attention-capture dark patterns, which they 
define as features that persuade users into spending time 
and attention using an information system. For example, 
studies show that designers can systematically manipulate 
the duration of a user’s visit to an app or website and how 
much self-control they can exhibit over their usage [64, 99]. 
Hiniker et al. [64] investigated whether changes to the 
interface of a video app could influence media consumption 
behaviours. The results showed that autoplaying videos—a 
ubiquitous feature of SNSs—significantly reduced user 
autonomy and self-regulation and extended viewing time. 

Lukoff et al. [99] made similar observations in a study 
examining how certain design patterns influence a user’s 
sense of agency. Taking YouTube as a test case, they asked 
120 users to list the features that cause them to feel least 
and most in control over their YouTube usage. Participants 
mentioned content recommendations, autoplaying videos 
and adverts as the features that most undermined their 
autonomy [99]. Many expressed a desire to make active 
decisions instead of responding to options suggested by the 
platform. These findings generalise to other SNSs where 
users report feeling a loss of control over their usage (e.g. 
Facebook [15] and Twitter [139]) as many platforms 
implement similar design patterns. 

Industry insiders warn that SNSs are motivated to use 
attention-capture designs because of their incredible power 
for increasing user engagement, data capture and, 
ultimately, revenue [96, 121, 157]. Sean Parker, the former 
President of Facebook, recently said that Facebook and 
similar services are designed to “consume as much of your 
time and conscious attention as possible” [122]. To this 
end, many popular platforms use machine-learning powered 
recommender systems. For instance, the recommendations 
made by YouTube’s algorithms drive 70% of the content 
users engage with [146]. These systems work by selecting 
from a set of actions designed to cause interaction with 
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users [23]. This could be recommending a video, suggesting 
a group to join, or displaying a list of accounts to follow. 
Users respond to the recommendation (e.g. viewing a video 
or following a recommended account), thereby revealing 
information about their preferences to the “software agent” 
[23] and determining the utility of the agent’s choice. This 
cycle repeats, causing a continuous process of feedback and 
learning. As social media companies are motivated by 
economic incentives, prioritising advertising sales and data 
capture, these algorithms are engineered to generate 
engagement. Scholars argue this design goes against the 
user’s best interest as it leads to compulsive and undesired 
usage behaviours [23]. 
Designing for Digital Wellbeing 
In response to the concerns around social media overuse, 
designers have innovated mobile apps (e.g. Forest [141] and 
QualityTime [113]) and browser extensions (e.g. News 
Feed Eradicator [73] and Distraction Free YouTube [24]). 
These tools claim to help users monitor, understand and 
limit their technology use [101, 114]. Some use behaviour 
change methods such as self-tracking screen time, while 
others block or remove access to distracting features [29, 
78–80, 120]. In 2018, Apple and Google released similar 
tools intended to help users better understand and gain more 
control over their smartphone use [10, 57]. Google even 
coined the term “digital wellbeing” to describe the 
alignment between one’s technology use and their personal 
goals [57]. Since these updates were rolled out, other 
companies have followed suit. For instance, the Facebook 
and Instagram mobile apps now include self-monitoring 
and time limit features [46]. 

Despite these efforts, the efficacy of digital wellbeing tools 
is still largely up for debate. One popular news article 
describes them as the “Marlboro Lights of the tech 
industry”, arguing that users should not trust a solution 
offered by the people who created the problem in the first 
place [89]. In fact, studies show many of these techniques 
are not as effective as they claim to be [64, 102, 114]. 
Rofarello and Russis [114] reviewed aspects of 42 digital 
wellbeing tools and evaluated Socialize, an app that 
employs many common digital wellbeing techniques. Their 
findings suggest that such interventions fail to promote the 
formation of lasting habits [114]. While self-monitoring 
helped participants understand their use, it had little effect 
once the monitoring ended. Consistent with these results, 
other scholarship shows that when users become bored and 
self-tracking stops, the behaviour reverts to pre-intervention 
levels [82]. Regarding app time limits, Rofarello and Russis 
[114] concluded that while useful for temporarily breaking 
a bad habit (e.g. spending longer than intended using 
SNSs), they failed long-term as the interventions were 
easily bypassed or deleted after a few days. 

Relatedly, Lyngs et al. [102] examined two techniques 
commonly found in browser extensions intended to support 
self-control over social media use. They looked at goal 

prompts (asking users to set an intention for visiting the 
website and reminding them of it later) and removing the 
newsfeed. Participants were split into groups, each 
instructed to use one of the two interventions. The data 
showed that both techniques reduced distractions and 
helped subjects stay focused [102]. Yet, during follow-up 
interviews, participants said they found the goal reminders 
annoying and shared that blocking the newsfeed elicited a 
fear of missing something important [102]. These results 
imply that flexible blocking may work under some 
circumstances, but more consideration is needed beyond 
simply removing features. 

While these interventions provide some benefit, designers 
have yet to develop a tool that effectively helps users 
change their social media usage behaviours. Google and 
Apple’s digital wellbeing features are useful because they 
work universally across all mobile apps. However, they do 
not affect internal mechanisms such as autoplaying videos 
and content recommendations. The literature outlined above 
suggests that redesigning these mechanisms to consume 
less attention would give users more control over their SNS 
use. Until social media companies begin making such 
changes—an action that arguably requires them to rethink 
their business model—a new form of digital wellbeing 
solution is needed. 
Inoculation Theory 
An alternate method for helping people gain more control 
over their social media use is to inoculate them against 
attention-capture dark patterns. Inoculation theory states 
that an attitude or belief can be protected against persuasion 
in the same way a body can be protected against disease 
[107, 110, 111]. It draws on a biological vaccine analogy 
where a harmless form of a pathogen is introduced into the 
body, triggering an immune response that protects against 
future infections [150]. In essence, one can develop a 
cognitive resilience to persuasion attempts through 
exposure to weakened doses of the persuasive argument 
[31, 110]. A growing body of evidence suggests that 
inoculation theory is among the most effective tools for 
resisting persuasion [11, 32]. Its efficacy has been proven 
across various subjects, such as managing criticism on 
social media [61], alleviating public speaking anxiety [70] 
and improving self-efficacy in physical exercise [71].  

The inoculation process involves two elements: (1) a 
forewarning that prompts a sense of threat and (2) a 
preemptive refutation, or “pre-bunking” of the argument 
[30, 32]. Recipients of the treatment must perceive a threat 
that motivates them to strengthen their current beliefs [108, 
109]. Typically, this is achieved by forewarning against an 
imminent persuasive attack and highlighting vulnerabilities 
in one’s current attitudes [109]. The second component, 
preemptive refutation, provides recipients with specific 
information they can use to resist the persuasion attempt 
[32]. This information tends to be either arguments against 
or evidence that refutes the viewpoint presented in the 
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attitudinal attack. Communicating arguments in this way 
also gives subjects an opportunity to practice defending 
their beliefs through counterarguing [32, 68].  

Inoculation theory has seen three key innovations since it 
was proposed by McGuire in 1961 [109]. First, 
contemporary work distinguishes between prophylactic and 
therapeutic approaches [31]. Prophylactic inoculation is the 
most popular medical vaccine, building resistance in 
healthy people before exposure to the pathogen [75]. In 
contrast, therapeutic vaccines are administered to those who 
already carry the disease [75]. Most cognitive inoculations 
model the prophylactic approach, dating back to McGuire’s 
original focus on bolstering attitudes towards cultural 
truisms [110]. Yet, more recent work explores the 
therapeutic approach by protecting people against 
preexisting attitudes and beliefs that run counter to the 
inoculation message [12, 103, 133]. Second, researchers 
have shifted from targeting specific arguments (e.g. 
viewpoints on climate change [34] and vaccinations [72]) to 
focusing on the underlying techniques of the persuasion 
attempt [12, 34]. This is because the latter approach has 
been shown to scale much easier than the former [12, 103, 
133]. Third, recent work explores active versus passive 
inoculations [132]. Conventional methods required subjects 
to passively read information as part of the treatment [11, 
30]. However, contemporary scholars have designed 
interventions that simulate real-world environments and 
prompt recipients to proactively make decisions [12, 103, 
133]. 

The “Bad News” game is an example of a therapeutic 
intervention that actively inoculates [103, 133]. It was 
designed to help people build develop a resistance against 
common misinformation techniques. During approximately 
10 minutes of gameplay, subjects learn about the tactics and 
methods used to spread false news online. Roozenbeek and 
van der Linden [133] evaluated Bad News with 15,000 
participants. Players completed in-game pre-test and post-
test surveys measuring their ability to spot misinformation 
techniques used in tweets and news headlines. The results 
showed that after playing the game, subjects rated false 
news as significantly less reliable than prior to gameplay 
[133]. 

Maertens et al. [103] conducted a series of follow-up 
studies seeking to replicate Roozenbeek and van der 
Linden’s [133] original findings but this time using a 
gamified control condition. Across three experiments, 
subjects were randomly allocated to an inoculation or 
control group. The inoculation group played Bad News, and 
the control group played Tetris. Similar to the original 
study, participants completed pre-test and post-test surveys 
assessing their ability to identify misinformation tactics. 
After gameplay, subjects who received the treatment could 
spot false news with significantly more accuracy than the 
control group [103]. Moreover, the results suggest this 
effect remains stable for a minimum of two months. 
Therefore, Maertens et al. [103] provide further evidence 
that Bad News successfully inoculates people against the 
methods used to spread misinformation. 

We build on this research by testing whether a similar 
method of active inoculation could weaken the effects of 
attention-capture dark patterns. Our intervention diverges 
from previous applications of inoculation theory as it does 
not protect against a persuasive message. Instead, we 
inoculate against a set of interface design patterns intended 
to influence a specific behaviour. As the purpose of these 
designs is to motivate the use of SNSs, it stands to reason 
that a weakening of their effects will manifest as less 
behavioural intention to use and time spent using SNSs. 
The Technology Acceptance Model 
An individual’s intention to complete a behaviour is 
typically a direct determinant of that behaviour [5]. This 
phenomenon is referred to as “behavioural intention”, 
defined by Fishbein and Ajzen [5] as the motivational 
factors that facilitate a specific action. As the strength of a 
person’s intention to carry out a behaviour increases, so 
does the likelihood of them performing the behaviour [3, 
165]. The TAM uses this principle to predict the adoption 
of information systems [26, 37, 60]. It is one of the most 
widely used models for quantifying the factors that 
influence human-computer interactions. For example, 
researchers have used the TAM to successfully predict the 
use of email [38], short messaging services [76], software 
packages [37], online games [66] and social media [25, 97, 
126]. 

Figure 1. The Technology Acceptance Model [39]. 
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According to the TAM, technology adoption is determined 
by the PU and PEU of an information system [37]. PU is 
one’s opinion that technology supports them in completing 
tasks they view as important, and PEU is the belief that 
using a system is free of effort. Davis [37] maintained that 
the PU and PEU of an information system influence one’s 
attitude towards using it. In turn, this affects the 
behavioural intention to use and actual usage of the 
technology (see Figure 1). The combination of these 
constructs in a causal chain of belief-attitude-intention-
behaviour is rooted in the model’s theoretical foundations.  

The TAM is derived from the theories of reasoned action 
[50] and planned behaviour [4] which differentiate between 
beliefs, attitudes, intentions and behaviours. Both theories 
maintain that beliefs inform attitudes, attitudes inform 
intentions, and intentions inform behaviours. The direct 
influence of PU on behavioural intention in the TAM 
contradicts the theory of reasoned action (see Figure 1), but 
this belief-intention relationship is justified by empirical 
evidence [39]. Another unique characteristic of the model is 
that ease of use influences usefulness [37]. That is to say, 
the easier a system is to use, the more useful it is perceived 
to be. 

Chang et al. [25] employed the TAM to understand why 
people use SNSs. Drawing from previous adaptations of the 
model [115], they developed an empirically tested 
questionnaire with the following variables: PU, PEU, UA 
and CIU [25]. The researchers surveyed 671 randomly 
selected Taiwanese Facebook users over 30 days. Their 
findings revealed the PU and PEU of Facebook 
significantly influenced attitudes towards and intentions to 
use the service. Moreover, PEU had a significant effect on 
PU, and it was the primary factor that determined CIU [25]. 
These results suggest that a positive attitude (determined by 
PU and PEU) is an important factor in the adoption of 
SNSs. 

In this study, we used Chang et al.’s [25] revised TAM 
model to measure the efficacy of an inoculation-based 

intervention. Social Tycoon teaches users how SNSs are 
designed against their best interests by highlighting the 
harmful consequences of attention-capture dark patterns. In 
other words, we show users how these design patterns 
infringe on the usefulness and ease of use of social media to 
capture attention. We assume that after playing Social 
Tycoon, people will develop a negative attitude towards 
SNSs (determined by PU and PEU) and a reduced intention 
to use them. In addition, we expect this will translate to less 
time spent using SNSs. Specifically, our work aims to test 
five hypotheses: 

• H1. The inoculation group will have a significantly 
lower post-test PU score (versus pre-test) compared to 
the control group. 

• H2. The inoculation group will have a significantly 
lower post-test PEU score (versus pre-test) compared 
to the control group. 

• H3. The inoculation group will have a significantly 
lower post-test UA score (versus pre-test) compared to 
the control group. 

• H4. The inoculation group will have a significantly 
lower post-test CIU score (versus pre-test) compared to 
the control group. 

• H5. Participants in the inoculation group will spend 
significantly less time using SNSs compared to the 
control group after gameplay. 

3. THE SOCIAL TYCOON GAME 
Social Tycoon is a game-based digital wellbeing 
intervention designed using the principles of inoculation 
theory. See Figure 2 for a screenshot of the landing page. 
We chose to adopt a game format because prior work shows 
that gamified interventions promote more information 
retention and skill acquisition compared to traditional, less 
interactive methods [17, 33, 36, 40, 128, 164]. In the last 
few years, the term “serious and persuasive games” has 
emerged to describe games that seek to influence human 
behaviour by playfully engaging people around serious 

 
Figure 2. Social Tycoon landing screen. 

 

 
Figure 3. Example feature implementation screen. 
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concepts [52]. Part of their appeal is theorised to stem from 
a greater willingness to interact with experiences perceived 
as fun and enjoyable [149]. As such, games have been used 
to successfully change behaviours and attitudes across 
various domains, including health, public policy, education, 
and sustainability [17, 33]. Most importantly, research 
shows they are an effective vehicle for applying inoculation 
theory [12, 103, 133]. 

The key ingredient distinguishing games from alternate 
intervention formats is interactivity [149], defined by 
Klimmt and Vorderer [83] as the property of an 
intervention that allows players to influence a game’s 
narrative. In Social Tycoon, players assume the role of a 
newly appointed social media company executive tasked 
with producing as much advertising revenue as possible. 
Similar to how a real-world SNS operates, this is achieved 
by implementing features that generate the most user 
engagement. An example of a feature included in the game 
is shown in Figure 3. Players are rewarded with advertising 
sales if they use the attention-capture designs taught in the 
game and are punished with a loss in sales if they choose 
options that prioritise user wellbeing. The total amount of 
advertising sales on completion of the game serves as the 
final score. If the engagement dial drops into the red, 
players are fired from the company and forced to restart the 
level. See Figure 4 for an example of a decision that gives 
players a final chance to change their mind before losing 
the game. 

As noted in the previous section, we take an entirely novel 
approach to applying the principles of inoculation theory. 
Instead of inoculating against a persuasive “message”, our 
intervention aims to build resistance towards interface 
design patterns that motivate the use of SNSs. The game 
was designed based on the assumption that players have 
used SNSs, thus have previously been exposed to attention-
capture dark patterns. Therefore, our approach is analogous 
to therapeutic vaccinations administered to those who 

already carry the pathogen [75]. Although, practically 
speaking, the distinction between prophylactic and 
therapeutic methods matters little for our intervention as we 
believe people can be inoculated against these techniques 
regardless of prior exposure. In addition, Social Tycoon is 
classed as an active inoculation treatment as it simulates a 
real-world environment in which players proactively make 
decisions. Instead of asking people to passively read 
information about attention-capture designs, they learn 
about these techniques through interactive gameplay. 

We designed Social Tycoon to include the elements 
required for cognitive inoculation [107, 110, 111]. 
The refutational component is addressed by encouraging 
players to consider how attention-capture dark patterns 
impact user wellbeing and how they might be redesigned to 
be less harmful. To achieve this, each scenario in the game 
conveys a design tension between user wellbeing and 
engagement. For example, during the third level, players 
must choose between implementing a feature that batches 
notifications—delivering notifications in a single update per 
day—or sending them continually throughout the day. The 
former reduces engagement but improves psychological 
wellbeing [51], while the latter increases engagement but is 
linked with feelings of stress and frustration [1, 91, 105]. 
As the level progresses, players learn about these harmful 
consequences. If they chose to deliver notifications 
continually, they are allowed to reverse their decision. 
However, doing so will cause the company's shareholders 
to vote them out, forcing them to restart the level.  

The tension between user wellbeing and engagement is also 
intended to elicit an uncomfortable emotional response as 
players are held responsible for exploiting user attention. 
This acts as the forewarning element of the inoculation as it 
prompts a sense of threat by making the dangers of 
attention-capture dark patterns more salient. Moreover, the 
scenarios themselves were designed to include a 
forewarning element that hints at the harmful consequences 

 
Figure 4. Example of a decision that could cause players to 

lose the game. 

 
Figure 5. In-game explanation of operant conditioning. 
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of attention-capture designs before players implement them. 
For instance, during the second level, shortly before 
implementing an autoloading newsfeed feature, players are 
warned that such designs eliminate the chances for users to 
pause, reconsider, or leave the platform. 

Social Tycoon features four levels, each focused on a 
different category of attention-capture dark patterns. The 
first level, “Social Approval”, teaches players how SNSs 
leverage the basic human need to be accepted by others 
[42]. This includes using social content to increase visits to 
the platform. For example, email notifications from 
Facebook informing users that a friend tagged them in a 
photo do not contain the image. Instead, they provide a 
button to view it on the platform. If ease of use was truly 
the priority, such emails would undoubtedly include the 
photo. However, as Facebook’s product designers 
understand how much people value the approval of others, 
they withhold social content to entice users onto the 
platform. 

The second level, “Task Orientation”, covers the techniques 
used to encourage users into a state of mind-wandering in 
which they tend to spend more time using SNSs [44, 95]. 
We teach players about infinite experiences such as 
autoloading newsfeeds and autoplaying videos—two of the 
most common SNS features [9, 62, 63, 84, 153]. These 
designs are grounded in neuroscientific research that 
describes two patterns of activity in the brain: the task-
positive and the task-negative networks [95]. Users are in a 
task-positive state when they have a particular goal in mind 
(e.g. visiting Facebook to view a photo they were tagged 
in). Conversely, users are in a task-negative state when they 
exhibit a more fluid and nonlinear mode of thinking (e.g. 
browsing the Twitter newsfeed). We show players that 
SNSs are designed to convert users from a task-positive to a 
task-negative state. 

The third level, “Variable Rewards”, teaches players how 
SNSs condition users to react swiftly to notifications using 
emotional rewards. Players read about the theory of operant 
conditioning, an associative learning process that explains 

how consequences lead to changes in voluntary behaviour 
[145]. According to operant conditioning, the strength of a 
behaviour can be modified through reinforcement or 
punishment. In addition, Skinner [145] contends that the 
probability of a behaviour occurring is highest when the 
reinforcement rate is most variable [145]. This level teaches 
players how SNSs apply this principle by linking a user 
action (e.g. checking notifications) with a variable reward 
(e.g. receiving “likes”, comments or followers). We show 
them that checking social media is analogous to pulling a 
lever on a slot machine [140]. See Figure 5 for a screenshot 
illustrating how operant conditioning is conveyed in the 
game. 

The fourth and final level, “Recommender Systems”, 
covers the software algorithms that determine what content 
is displayed to users. We teach players how these systems 
increase engagement by recommending content users are 
most likely to interact with [47, 48]. Players learn that 
designing an autonomous agent in this way can cause it to 
inadvertently serve content that elicits a negative emotional 
response [154]. Research shows this happens because 
negatively valenced content garners more engagement than 
positive content [2, 59, 86]. As the popularity of a negative 
post increases, a recommender system will typically assign 
it a higher “ranking score” [47] and, in turn, show the post 
to more users. We include several examples of how social 
media companies correct harmful recommendations when 
they are identified (e.g. anorexia-promoting TikTok videos 
recommended to young girls [106]). However, this level 
ultimately shows players that SNSs have little motivation to 
adjust the underlying attention-capture directives of these 
systems due to their incredible power for generating 
engagement [142]. 

4. METHOD 
Participants 
We recruited participants through both university-managed 
social media accounts and a psychology participant pool. 
The study was advertised as an opportunity to participate in 
a paid experiment with the following inclusion criteria: (1) 
aged 18-44, (2) spent a minimum of three hours using SNSs 
in the past week (instructions on how to obtain this statistic 
were provided), (3) regularly uses an Apple smartphone 
running iOS 12 or later, and (4) owns a laptop or desktop 
computer. Participants were compensated with £15 for 
taking part and entered into a prize draw for an additional 
£50 voucher. A total of 43 subjects met the inclusion 
criteria and participated in the study (see demographics in 
Table 1). They were young (48.8% 18-24, 46.5% 25-34); 
mostly female (60.5%); mostly from the UK (72.1%); and 
educated to high school (16.3%), undergraduate (51.2%) 
and postgraduate (30.2%) levels. 
Design 
This study investigated whether playing Social Tycoon 
impacts the acceptance (RQ1), usage (RQ2) and opinions 

Age range 18-24 (48.8%), 25-34 (46.5%), 35-44 (4.7%) 

Gender 
identity 

Female (60.5%), Male (34.9%), Non-binary 
(4.7%) 

Location UK (72.1%), USA (14%), India (7%), Europe 
(2.3%), Canada (2.3%), Australia (2.3%) 

Education High school degree or equivalent (16.3%), 
Bachelor’s degree (51.2%), Master’s degree 
(30.2%), Professional degree (2.3%) 

Household 
income 

Under £20K (16.3%), £20K – £40K (44.2%), 
£40K – £60K (14%), £60K – £80K (11.6%), 
£80K – £100K (2.3%), £100K – £150K (2.3%), 
£150K + (4.7%), Undisclosed (4.7%) 

Table 1. Demographics of 43 participants. 
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of SNSs (RQ3). The experiment manipulated a single 
between-subjects factor, condition (Inoculation or Control). 
Subjects either played Social Tycoon (Inoculation) or Tetris 
(Control). The dependent variables were PU, PEU, UA, 
CIU and time spent using SNSs. To investigate RQ3, 
participants completed an exit survey consisting of open-
ended questions assessing their feelings towards SNSs. 
Materials 
The materials used in this study were as follows: (1) a pre-
test measure of SNS acceptance that included a 
demographics section, (2) a post-test measure of SNS 
acceptance, (3) a survey capturing SNS usage, (4) a survey 
assessing feelings towards SNSs and opinions about Social 
Tycoon, (5) a study app that guided subjects through the 
experiment remotely, (7) the Social Tycoon game and (8) a 
publicly available version of the online game Tetris. All 
surveys used in this study were shared with participants via 
the Qualtrics platform. 
Social Media Acceptance Scale 
The pre and post-test measures of SNS acceptance included 
13 items adapted from previous work (see Appendix 1) 
[25]. Participants responded using a 5-point Likert scale (1 
= strongly disagree, 5 = strongly agree). The survey 
included four scales: PU, PEU, UA and CIU. PU assesses 
how much a person believes that SNSs support them in 
completing tasks of high importance; PEU quantifies the 
degree to which a person feels that using SNSs is free of 
effort; UA measures how favourable or unfavourable one 
feels towards using SNSs; and CIU assesses an individual’s 
intention to continue using SNSs.  
Social Media Use Survey 
Subjects in both groups self-reported SNS usage statistics 
one week before gameplay and each week for four weeks 
afterwards. Specifically, they were asked the following 
question: “Please enter the time you spent on each of the 
following platforms in the previous week exactly as shown 
in your settings app (e.g. 1h 37m)”. This survey included 
text inputs for Facebook, YouTube, Instagram, TikTok, 
Snapchat, Pinterest, Reddit, Twitter and Clubhouse. We 
selected these platforms as they were the nine most used 
SNSs at the time of conducting this study [135, 148]. 
Additional blank text fields were provided if participants 
wanted to share screen time for a platform not explicitly 
requested. 
Exit Survey 
Subjects in the inoculation group completed a survey to 
investigate RQ3. It assessed: (1) how they experienced 
Social Tycoon; (2) whether they thought it was a success or 
failure and why (i.e. the game’s “active ingredient” of 
change); (3) whether it influenced their feeling towards 
SNSs; and (4) if it produced a “lingering effect” [67]. 
Study App 
Using Webflow [160], we developed a web app to remotely 
guide participants through the gameplay sessions. It logged 
each user’s email address along with the time, date and 

duration of their visit. The code is available on GitHub 
(accessed here: https://git.io/JEl8s). 
Tetris Game 
Participants in the control group played Tetris for 20 
minutes (accessed here: https://usage-behaviours.webflow. 
io/ct/play). We selected Tetris for a few reasons: (1) it has 
been used as a gamified control condition in prior work [13, 
103, 134]; (2) it is publicly available; and (3) it is 
straightforward and easy to play. 
Procedure 
A diagram of the study procedure is displayed in Figure 6. 
Participants were involved with the experiment for five 
weeks, with the intervention delivered at the start of the 
second week (T2). They accessed the first survey through a 
link to the Qualtrics platform (T1). A passage of text on this 
page explained that the study aimed to understand whether 
performance in a game affects the intention to complete a 
frequent behaviour. Following consent, participants 
answered questions about social media use (allowing us to 
screen for inclusion criteria) and demographics questions. 
Next, they were asked to complete a 13-item measure of 
SNS acceptance and share SNS usage data for the previous 
week. 

 
Figure 6. Flowchart of study procedure.  
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One week after completing the initial survey, we randomly 
allocated participants into either an inoculation or control 
group (T2). Each participant was then sent a link to the 
study app and asked to follow the instructions provided. 
Those in the inoculation group completed Social Tycoon 
with an average duration of 17 minutes. At the same time, 
participants in the control group played Tetris for 20 
minutes. This duration was selected to match the 
completion time of Social Tycoon. Immediately after 
gameplay, subjects in both groups completed the SNS 
acceptance survey for a second time.  

Participants then self-reported SNS usage data each week 
for four weeks following gameplay (T3-T6). After 
providing the final usage measure, we invited the 
inoculation group to complete an exit survey (T6). All 
subjects were then debriefed via email and compensated 
with a £15 Amazon gift voucher. Finally, we randomly 
selected two participants for the prize draws and sent them 
each an additional £50 voucher.  
Data Analysis 
A total of 43 subjects progressed through the screening 
questions in the initial survey and participated in the study. 
One person was removed from the analysis as her phone 
broke partway through, preventing her from measuring SNS 
usage. This left survey data from 42 participants. We first 
computed the raw means and standard deviations for each 
dependent variable of SNS acceptance (PU, PEU, UA and 
CIU). We then conducted a repeated measures Analysis of 
Covariance (ANCOVA) to compare the post-test versus 
pre-test differences between conditions for these variables. 
Next, we calculated the raw means and standard deviations 
for each SNS usage measure (T1, T3-T6) and used an 
Analysis of Variance (ANOVA) to compare the differences 
between groups. 

The free-text exit survey responses were processed using a 
thematic analysis approach. As explained by Braun and 
Clarke [18], this involved open and axial coding by which 

data is broken down into pieces and labelled. We first hand-
coded all responses to familiarise ourselves with the data 
and uncover potential codes. Next, the data were imported 
into NVivo and iteratively coded. We then grouped codes 
semantically and reorganised them into themes.  

5. RESULTS 
RQ1: How does playing Social Tycoon impact the 
acceptance of SNSs? 
Perceived Usefulness 
We predicted the inoculation group would have a 
significantly lower post-test PU score (versus pre-test) than 
the control group (Hypothesis 1). As noted earlier, PU 
refers to how much a person believes that SNSs support 
them in completing tasks of high importance. A summary 
of the raw means and standard deviations for both groups is 
shown in Table 2, and a visual comparison is presented in 
Figure 7. We see a lower post-test PU score versus pre-test 
in the inoculation group (MT1 = 8.90, SDT1 = 2.81, MT2 = 
7.46, SDT2 = 2.86, Mdiff = -1.44) compared with ratings of 
the same items in the control group (MT1 = 10.10, SDT1 = 
2.75, MT2 = 9.25, SDT2 = 2.17, Mdiff = -0.85). The difference 
in post-test and pre-test differences between groups was 
0.59. An ANCOVA showed the average inoculation effect 
on PU was significantly stronger in the inoculation versus 
control group, manifested by a significant main effect of 
intervention, F(1,39) = 16.91, p = <.001, ƞ2 = 0.29, ƞ2p = 
0.30. Thus, Hypothesis 1 was accepted. 
Perceived Ease of Use 
Hypothesis 2 expected the inoculation group to have a 
significantly lower post-test PEU score (versus pre-test) 
compared to the control group. As mentioned above, PEU 
quantifies the extent to which a person feels that using 
SNSs is free of effort. Table 3 displays the raw means and 
standard deviations across both conditions, and Figure 8 
illustrates a comparison. We see a lower post-test PEU 
score versus pre-test in the inoculation group (MT1 = 17.82, 

Condition MT1 SDT1 MT2 SDT2 Mdiff 

Control (n=20) 10.10 2.75 9.25 2.17 -0.85 

Inoculation (n=22) 8.90 2.81 7.46 2.86 -1.44 

Table 2. Raw means and standard deviations of Perceived 
Usefulness ratings across Control and Inoculation. 

Condition MT1 SDT1 MT2 SDT2 Mdiff 

Control (n=20) 11.30 1.87 10.75 1.83 -0.55 

Inoculation (n=22) 10.68 2.70 9.32 2.77 -1.36 

Table 4. Raw means and standard deviations of Usage 
Attitude ratings across Control and Inoculation. 

Condition MT1 SDT1 MT2 SDT2 Mdiff 

Control (n=20) 17.45 2.37 17.25 2.15 -0.20 

Inoculation (n=22) 17.82 1.62 16.09 3.64 -1.73 

Table 3. Raw means and standard deviations of Perceived 
Ease of Use ratings across Control and Inoculation. 

Condition MT1 SDT1 MT2 SDT2 Mdiff 

Control (n=20) 10.00 2.00 9.75 1.65 -0.25 

Inoculation (n=22) 8.68 2.01 8.00 2.98 -0.68 

Table 5. Raw means and standard deviations of Continued 
Intention to Use ratings across Control and Inoculation. 
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Figure 7. Mean Perceived Usefulness scores 

across Control and Inoculation. 

 
Figure 9. Mean Usage Attitude scores 

across Control and Inoculation. 

 
Figure 8. Mean Perceived Ease of Use scores 

across Control and Inoculation. 

 
Figure 10. Mean Continued Intention to Use scores 

across Control and Inoculation. 
 

SDT1 = 1.62, MT2 = 16.09, SDT2 = 3.64, Mdiff = -1.73) 
compared with ratings of the same items in the control 
group (MT1 = 17.45, SDT1 = 2.37, MT2 = 17.25, SDT2 = 2.15, 
 Mdiff = -0.20). The difference in post-test and pre-test 
differences between groups was 1.53. However, an 
ANCOVA revealed no significant main effect of 
intervention on PEU scores, F(1,39) = 1.80, p = 0.19, ƞ2 = 
0.04, ƞ2p = 0.04. Thus, Hypothesis 2 was rejected. 
Usage Attitude 
We assumed the inoculation group would have a 
significantly lower post-test UA score (versus pre-test) 
compared to the control group (Hypothesis 3). As noted 
earlier, UA measures how favourable or unfavourable one 
feels towards using SNSs. A summary of the raw means 
and standard deviations for both groups is shown in Table 
4, and a visual comparison is displayed in Figure 9. We see 
a lower post-test UA score versus pre-test in the inoculation 
group (MT1 = 10.68, SDT1 = 2.70, MT2 = 9.32, SDT2 = 2.77, 

Mdiff = -1.36) compared with ratings of the same items in 
the control group (MT1 = 11.30, SDT1 = 1.87, MT2 = 10.75, 
SDT2 = 1.83, Mdiff = -0.55). The difference in post-test and 
pre-test differences between groups was 0.81. An 
ANCOVA showed the average inoculation effect on UA 
was significantly stronger in the inoculation versus control 
group, manifested by a significant main effect of 
intervention, F(1,39) = 16.43, p = <.001, ƞ2 = 0.28, ƞ2p = 
0.30. Thus, Hypothesis 3 was confirmed. 
Continued Intention to Use 
Hypothesis 4 expected the inoculation group to have a 
significantly lower post-test CIU score (versus pre-test) 
compared to the control group. As described above, CIU 
assesses the behavioural intention to continue using SNSs. 
Table 5 shows the raw means and standard deviations 
across both conditions, and Figure 10 presents a 
comparison. We see a lower post-test CIU score versus pre-
test in the inoculation group (MT1 = 8.68, SDT1 = 2.01, MT2 
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= 8.00, SDT2 = 2.98, Mdiff = -0.68) compared with ratings of 
the same items in the control group (MT1 = 10.00, SDT1 = 
2.00, MT2 = 9.75, SDT2 = 1.65, Mdiff = -0.25). The difference 
in post-test and pre-test differences between groups was 
0.43. An ANCOVA showed the average inoculation effect 
on CIU was significantly stronger in the inoculation versus 
control group, manifested by a significant main effect of 
intervention, F(1,39) = 26.97, p = <.001, ƞ2 = 0.40, ƞ2p = 
0.41. Thus, Hypothesis 4 was accepted. 
RQ2: How does playing Social Tycoon impact time 
spent using SNSs? 
Participants self-reported SNS screen time (Facebook, 
YouTube, Instagram, TikTok, Snapchat, Pinterest, Reddit, 
Twitter and Clubhouse) one week before gameplay (T1) 
and each week for four weeks following gameplay (T3-T6). 
We provided additional text inputs in case subjects wished 
to report screen time for an app not explicitly requested. 
However, this data was removed from the analysis as many 
participants did not follow the instructions to specify the 
names of the apps for which they shared additional usage 
data. 

We expected participants in the inoculation group to spend 
significantly less time using SNSs compared to the control 
group after gameplay (Hypothesis 5). Table 6 shows the 
raw means and standard deviations across both conditions. 
We see a slight decline in usage in the inoculation group 
(MdiffT3T1 = -35.64, MdiffT4T3 = -37.77, MdiffT5T4 = 15.5, 
MdiffT6T5 = -21.41) compared to the control group (MdiffT3T1 
= -115.9, MdiffT4T3 = 138.8, MdiffT5T4 = -29.15, MdiffT6T5 = 
35.3). However, an ANOVA revealed no interaction 
between time and group, F(1.82, 72.85) = 0.30, p = 0.72. 
Thus, Hypothesis 5 was rejected. See Figure 11 for a 
summary of these results. It should be noted that we used 
the Huynh-Feldt correction as Mauchly’s Test of Sphericity 
indicated the assumption of sphericity had been violated, 
χ2(9) = 103.46, p = <.001. 

RQ3: How do people feel about SNSs after playing 
Social Tycoon? 
In presenting our exit survey results, we start by 
summarising the two core themes: (1) Social Tycoon’s 
influence on perceived usage behaviours and intentions to 
limit use and (2) the belief among participants that SNSs 
exploit users. The subsequent sections describe our findings 
from the final two questions, which assessed whether Social 
Tycoon produced a lingering effect and how likely 
participants were to recommend the game to a friend. 
Figure 12 provides a glanceable view of the exit survey’s 
quantitative results.  
Perceived usage behaviours and intentions 
The survey probed whether playing Social Tycoon 
influenced perceived SNS usage behaviours. We assessed 
this by asking the following question: “Social Tycoon was 
specifically designed to help you spend less time using 
social media. Do you think it was successful? Please 
explain”. As displayed in Figure 12, 11 participants (50%) 
thought the game was a success. Those who answered 

 Control (n=20) Inoculation (n=22)  

 M SD Mdiff M SD Mdiff  

T1(baseline) 1040.00 921.49  816.05  549.93   

T3 924.10 1130.94 -115.9 780.41 511.18 -35.64  

T4 1062.90 1426.02 138.8 742.64 458.13 -37.77  

T5 1033.75 1587.54 -29.15 758.14 572.34 15.5  

T6 1069.05 2130.19 35.3 736.73 584.74 -21.41  

Table 6. Raw means and standard deviations of social networking 
site screen time (minutes) across Control and Inoculation. 

 

 

Figure 11. Mean SNS usage time per week.  
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“yes” were shown an additional question: “Will you return 
to social media use as normal now the study has ended? 
Please explain”. Of these respondents, eight said they 
would not revert to pre-intervention social media use. 
Participants commented on changes to both their intentions 
to use and actual usage of SNSs. Some developed a 
motivation to spend less time using social media in general, 
while others reported a change in their use of specific 
platforms. As one participant explained, “I definitely 
reduced my social media screen time during this study. One 
main example is I deleted Twitter on my phone and logged 
out on my web browsers. I haven’t been on it once since 
doing this, and I haven’t missed it!” (P21).  

Seven respondents described an increased awareness of 
their rationale for using SNSs, citing “boredom” (P28) and 
“idleness” (P21) as the primary reasons. For many, this 
realisation led them to develop strong intentions to limit 
use. As P32 wrote, “I will definitely spend less time on 
social media than I have done in the past. As I continue to 
think about my social media use, it becomes apparent that I 
only use it because I’m bored. […] This has become much 
more obvious to me since I played Social Tycoon”. 

Many participants also reported a mismatch between their 
intentions to limit use and their behaviours. They found it 
challenging to resist the desire to use SNSs despite 
developing a negative view of them: “Sometimes it’s 
difficult to refrain from logging into social media accounts 
and mindlessly scrolling even though I know I’m being used 
as a product” (P40). Most respondents cited well 
established and difficult-to-break habits as the primary 
reasons for this discord. One person speculated that her 
struggle to spend less time using social media was due to a 

lack of motivation to change her behaviour. As she 
explains, “because [social media] is so ingrained, it’s hard 
to stop using it. Therefore, I gained knowledge but didn’t 
actually change anything. [...] I think I could change my 
habits in the future if I had more motivation” (P7). 

Although the study was designed to minimise the effects of 
the data collection methods, seven participants commented 
on the influence of self-reporting screen time. In most 
cases, this was perceived as beneficial, motivating them to 
reduce usage. However, regularly checking screen time 
made two participants feel guilty about the time they spend 
using social media. As one of them explained, “since taking 
part in this study, I feel even more guilty for using social 
media compared to how I did before” (P26). 
Social networking sites exploit users 
Another measure of Social Tycoon’s impact was whether 
the game affected how people feel towards SNSs. We 
measured this by asking the following question: “Has your 
perception of social media changed since playing Social 
Tycoon? Please explain”. As shown in Figure 12, 15 
participants (68.2%) felt as though gameplay influenced 
their views of SNSs. The main concern was a sense of 
feeling “exploited” (P34). Eight participants described a 
mismatch in power between social media companies and 
their users. As P36 explained, “It also made me aware of 
just how much I lose, and they win as I endlessly scroll. [...] 
They seek to gain everything while I just get to be vaguely 
social and waste time”. 

In addition to feeling outmatched by social media, 11 
respondents mentioned that SNSs do not have their “best 
interests at heart” (P38). Through gameplay, they learned 
that product designers use “tricks” (P24) to keep users 

Figure 12. Exit survey results: a) Social Tycoon was specifically designed to help you spend less time using 
social media. Do you think it was successful? b) Will you return to social media use as normal now the study 

has ended? c) Has your perception of social media changed since playing Social Tycoon? d) Have you discussed 
Social Tycoon with anyone else since playing it? e) Would you recommend Social Tycoon to a friend? 
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“sucked in” (P9) and “engaged long-term” (P20). As P7 
wrote, “I knew that social media existed to trap you, but I 
did not know the full sneaky details of it all”. Some 
participants cited advertising as the primary motivator 
behind these actions, while others mentioned the potential 
profits to be gained from data capture. For example, when 
describing her feelings towards social media, P32 noted: 
“I’m more judgemental about the way apps are targeting 
adverts towards me and the data they are clearly collecting 
about me and my history”. 

Twelve participants gave explicit examples of attention- 
capture dark patterns such as infinite newsfeeds, 
autoplaying videos and recommender systems. They 
expressed that playing Social Tycoon has improved their 
understanding of these techniques and increased their 
ability to spot them. For some, recognising dark patterns 
prompted them to consider why they are using social media 
at that moment. For example, one respondent described 
forming “a more concrete understanding that things like 
infinite scroll and autoplaying videos are engineered to 
keep [him] on as long as possible”. He goes on to say, 
“understanding this means I’m now more likely to ask, ‘do 
I want to keep scrolling, or am I being made to believe I 
do?’” 

Five of the seven participants who felt Social Tycoon did 
not change their perceptions of SNSs held preexisting 
negative attitudes towards them. They were already aware 
of some attention-capture dark patterns and their harmful 
effects on user wellbeing. Most of this group felt the game 
reinforced or extended their beliefs. Articulated well by 
P42, “I already have negative views towards social media 
— I’m well aware of the influence it can have on our mental 
wellbeing. [...] So this re-enforced some of my beliefs but 
has not changed any”.  
Lingering effect 
We also probed whether the intervention produced a 
lingering effect. Specifically, participants were asked if 
they discussed Social Tycoon with anyone else since 
playing it. Four respondents (18.2%) spoke about the game 
with others (see Figure 12). Two of them shared it because 
they felt it was an engaging way to communicate 
information. As one wrote, “I shared it with my friend to 
talk about how it was an interesting way to create an 
interactive experience” (P42). The other two respondents 
discussed the core attention-capture message of the game 
with friends: “I explained to someone how social media 
apps can trap you into staying online by showing you things 
they think you want to see” (P12). 
Likelihood to recommend 
Lastly, we asked participants whether they would 
recommend Social Tycoon to a friend. As displayed in 
Figure 12, 18 participants (81.8%) said they would. When 
asked why, the reasons given were as follows: (1) people 
should be aware of what motivates social media companies 
and how they influence user behaviours; (2) Social Tycoon 

raises awareness about the “negative aspects of social 
media and the dangers of overuse” (P32); (3) it’s fun to 
play; (4) it’s an “interactive” (P30) and “engaging” (P42) 
way to learn; and (5) participants wanted to see whether the 
game affects others in the same way it affected them. As 
P24 explained, “it provides an insight into the fundamental 
nature of what social media companies want, how they do 
it, and how it impacts people. Also, it’s fun to play!” Four 
participants (18.2%) said they were not likely to 
recommend Social Tycoon to a friend. The reasons given 
included that (1) their friends are already aware of 
attention-capture dark patterns, and (2) they did not see any 
benefit from playing Social Tycoon and assumed the same 
would be true of others. 

In summary, 11 participants felt Social Tycoon successfully 
helped them spend less time using SNSs. Of this group, 
seven said they would not return to social media use as 
normal. Many participants expressed an increased 
awareness of their reasons for using SNSs and a reduced 
intention to use them. However, despite the shifts in 
perceived usage and behavioural intention, participants 
found it challenging to break “deeply ingrained” (P7) 
habits. In addition, most respondents felt exploited by 
SNSs. They mentioned a mismatch in power, citing 
attention-capture dark patterns and deceptive functionality. 
For some, learning about these techniques led to a 
perceived weakening of their effects. For others, it 
reinforced preexisting negative attitudes towards social 
media. Finally, the vast majority of participants said they 
would share Social Tycoon with a friend because it is fun, 
engaging and includes helpful information.  

6. DISCUSSION 
This paper evaluated Social Tycoon, the first persuasive 
game designed to improve one’s relationship with social 
media. We build on previous efforts to develop an 
intervention for improved digital wellbeing [29, 78–80, 
120]. Much of this literature focuses on techniques like self-
monitoring screen time and blocking or removing access to 
distracting functionality [101, 102, 114]. In contrast, we 
tested an alternate method of inoculating users against 
harmful design patterns in order to weaken their effects. We 
found that after playing Social Tycoon, people view SNSs 
as less useful, feel less favourable towards them and want 
to use them less. Despite these results, we saw no difference 
in SNS usage time between groups. Our qualitative data 
confirmed this, showing that participants developed a 
negative view of SNSs and wanted to spend less time using 
them but struggled to do so. In this section, we discuss the 
contribution of our paper to previous work and suggest how 
the results could be applied to future inoculation-based 
interventions seeking to improve digital wellbeing. 
Social Media Acceptance 
In line with Hypothesis 1, we found that post-test PU 
ratings were significantly lower than pre-test in the 
inoculation group compared to the control. This suggests 
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that playing Social Tycoon reduces the degree to which 
people feel SNSs are useful. We expected to find this as the 
game highlights several instances where SNSs intentionally 
distract users from the tasks they visited the platform to 
complete. For example, during Level 3, players learn about 
design patterns that convert users from a task-positive state 
(e.g. checking a message) to a task-negative state (e.g. 
aimlessly browsing the newsfeed). This result supports 
prior work showing that when YouTube users have a 
specific task in mind, they prefer interfaces that provide a 
greater sense of control [99]. This study also found that 
users prefer features that turn over control to YouTube 
when they have a non-specific intention, such as browsing 
content [99]. This latter point diverges substantially from 
our results as most accounts of autonomy-limiting features 
such as the infinite newsfeed were negative. This calls for 
further work exploring whether attention-capture dark 
patterns support or handicap the value one expects to gain 
from using a social network. 

On the other hand, we found limited evidence that playing 
Social Tycoon affects the PEU of social media (Hypothesis 
2). The data show that post-test PEU scores were lower 
versus pre-test in the inoculation group, but our analysis 
revealed this change was not statistically significant. A 
possible explanation is that our intervention does not 
effectively address the impact of dark patterns on usability. 
Prior work documents instances where SNSs intentionally 
create friction and reduce ease of use to coerce users into 
performing certain behaviours [64, 99, 112]. Even though 
Social Tycoon provides numerous examples of such 
mechanisms, the terms ease of use, usability or friction 
were not used in the game. Future interventions could 
dedicate more time to explaining these concepts. In the 
same way that players learn how push notifications can 
benefit (e.g. batching) and harm (e.g. instant updates) user 
wellbeing [51], perhaps the game could include examples 
of design frictions that have positive and negative effects 
for users. For example, players could learn about 
“microboundaries” [35], which are moments of reflection 
intentionally designed into an interaction to disrupt 
mindless engagement. Of course, in the context of 
gameplay, such a feature would be presented as “bad” for 
the company’s bottom line as it may cause user engagement 
to decline.  

Another possible explanation for this result is that PEU is 
not an appropriate measure of the acceptance of systems 
that employ deceptive functionality. The TAM assumes that 
the easier an information system is to use, the more value it 
provides to users, and the more people come to accept and 
use it [37, 39]. However, one could argue that features such 
as autoplaying videos and autoloading newsfeeds remove 
friction from the experience and make interfaces “easier” to 
use. Yet, in this case, less friction means eliminating the 
chance for users to pause, reconsider or leave, resulting in 
more time spent on the platform [64]. We know this is a 
concern for users as previous work shows that excessive 

use is the primary reason they want to spend less time using 
SNSs [14, 94, 139]. Future research might explore whether 
learning about this nuance influences a change in the 
acceptance of social media. Additionally, the TAM could 
be extended to include an autonomy measure that assesses 
the extent to which users feel a system aligns with their 
intentions. 

In line with Hypothesis 3, we found that post-test UA 
scores were significantly lower versus pre-test in the 
inoculation group compared to the control group. This 
indicates that playing Social Tycoon changes how people 
feel about their social media use. Our qualitative data 
confirmed this result as many participants reported 
developing an unfavourable view of SNSs after playing the 
game. Previous efforts to understand user attitudes towards 
social media focus on data privacy concerns [8, 112], but 
here we show that people strongly oppose the use of 
attention-capture dark patterns. Specifically, users feel that 
SNSs exploit them for engagement, data and profits. We 
expected this result as Social Tycoon encourages players to 
maximise revenue “at all costs” by selecting the most 
engaging features. As gameplay progresses, it becomes 
increasingly apparent that optimising solely for engagement 
can harm user wellbeing. However, these findings should 
be interpreted with caution as Social Tycoon exaggerates 
the knowledge that SNSs had early on about the potential 
harms of certain features. For instance, players are led to 
believe that SNSs were aware of the “like” button’s adverse 
effects on user wellbeing shortly after they first trialled it. 
In reality, as far as we know, this effect was not realised 
until years after the feature was implemented [81, 96]. 
Future research should explore in more detail whether 
learning about attention-capture dark patterns influences 
user attitudes towards social media. 

We also found that post-test CIU scores were significantly 
lower than pre-test in the inoculation group compared to the 
control (Hypothesis 4). This suggests that playing Social 
Tycoon reduces the behavioural intention to use SNSs. 
Again, this was confirmed by our qualitative data, showing 
that participants wanted to spend less time using social 
media. In the related work section, we argued that 
weakening the effects of attention-capture dark patterns 
would manifest as a reduced intention to use SNSs. Taken 
together, the findings from Hypotheses 1, 3 and 4 verify 
this assumption. These results are consistent with the 
TAM’s prediction that influencing a change in the PU of an 
information system affects one’s attitude towards it and 
their intentions to continue using it [37, 39]. In other words, 
as players learned that SNSs do not have their best interests 
at heart, they developed a negative perception of them and a 
reduced intention to use them. 
Social Media Usage 
Contrary to our expectation, we found no difference in SNS 
use between groups (Hypothesis 5) despite the observed 
differences in PU, UA and CIU. This indicates that playing 
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Social Tycoon influences the acceptance of SNSs but does 
not affect a change in usage of them. As evidenced by our 
qualitative data, a possible explanation is that intentions to 
limit use were not strong enough to break preexisting and 
deeply ingrained usage habits. These results support earlier 
research showing that social media users struggle to follow 
through on their intentions to limit use [15, 85, 143]. One 
longitudinal study found that even when people self-report 
that using Facebook negatively impacts their wellbeing, 
they choose to continue using the service [143]. This calls 
for further work to understand whether a stronger 
inoculation effect would close the gap between intentions to 
limit use and actual usage of social media. 

We may see no change in screen time because of a decay in 
the inoculation effect produced by our intervention. During 
the exit survey, three participants mentioned it was difficult 
to retain the messages taught in the game. As P26 
explained, “not playing [Social Tycoon] recently makes me 
forget and then I go back to my old habits”. This highlights 
a need for future work to investigate the retention of the 
inoculation effect. Researchers could experiment with a 
booster shot by delivering a second dose of the intervention 
shortly after the first. Ivanov et al. [69] found that booster 
messages can indeed extend an inoculation effect, 
producing a stronger resistance lasting up to 6 weeks after 
the initial dose. This is consistent with memory research 
showing that repeated testing has memory-strengthening 
effects [74, 119, 129, 130]. If people are required to recall 
what they learned, they renew the lessons, resulting in a 
stronger cognitive immunity [69]. 

One could argue the lack of intention-to-behaviour change 
we see in our results is unsurprising. Previous work 
demonstrates that intentions can sometimes be a poor 
predictor of behaviour change [49]. Behavioural 
psychologists refer to this mismatch as the “intention-
behaviour gap” [144]. There are several promising 
strategies for closing the gap that could be incorporated into 
future game-based digital wellbeing interventions [144]. 
One of the most widely used and validated methods is 
forming if-then plans [54–56]. This involves identifying 
opportunities to achieve the goal and barriers that stand in 
the way of it. Some of our participants mentioned specific 
moments in the day when they found it particularly hard not 
to use social media (e.g. “scrolling aimlessly through 
Instagram before bed” P14). Asking subjects to create if-
then plans would help them prepare for and overcome such 
barriers when they arise. Another effective technique for 
closing the gap is progress monitoring [21, 161]. The 
majority of participants who commented on self-monitoring 
screen time reported beneficial effects. Based on this 
finding, on completion of the game, future interventions 
could ask players to input their screen time and set an 
explicit intention to reduce it. A series of automated emails 
could then be sent over the following weeks reminding 
subjects of their goals and prompting them to consider their 
progress and reevaluate their plans if needed. 

Another possible reason we see no change in screen time is 
that our intervention influences how people interact with 
SNSs rather than how much time they spend using them. 
Several participants mentioned that playing Social Tycoon 
changed how they use certain apps. For example, P16 
commented, “I probably need to cut down on my social 
media use; however, I’ve begun using them more 
multipurpose (including Facebook marketplace for 
selling)”. Moreover, participants noted that despite wanting 
to spend less time using SNSs, they still find value in them. 
They mentioned, “opportunities to connect with people” 
(P1), “catching up with friends” (P30) and “connecting 
with other cultures” (P41) as the main benefits. The 
implication here is that screen time is a poor proxy for what 
users want. Indeed, researchers argue that reducing screen 
time is an oversimplified solution to a complex problem 
[99, 100]. It is easy to set a specific goal (e.g. 20 minutes of 
Facebook use per day) when what users actually want is to 
spend less time mindlessly scrolling the newsfeed and more 
time connecting with people and finding interesting 
communities [65, 100, 102, 112]. Future research should 
explore in more detail whether Social Tycoon impacts how 
people interact with SNSs. It would be interesting to see 
whether this change is desirable, perhaps by measuring 
differences in psychological outcomes such as stress, 
anxiety, social connectedness, mood and perceived 
productivity. 
Social Media and the Technology Acceptance Model 
We also make a contribution to the TAM’s relevance for 
predicting social media adoption. Our results contradict 
previous applications of the model seeking to explain why 
people use SNSs [25, 126]. These studies document a 
positive link between PU and PEU, showing they contribute 
equally to the acceptance and adoption of social media. In 
our study, however, we saw no significant change in PEU 
despite the observed differences across PU, UA and CIU. 
This suggests that PU is a stronger predictor of social media 
acceptance than PEU. In fact, other work shows that PU is 
50% more influential than PEU in predicting the adoption 
of email systems and text editors [38]. These 
inconsistencies highlight a need for further work to examine 
the extent to which PEU determines SNS acceptance. 
Researchers could experimentally manipulate levels of ease 
of use as a method for investigating the adoption of SNSs in 
more detail. Moreover, as discussed above, Social Tycoon’s 
effect on SNS acceptance did not translate to a change in 
usage behaviour. This finding diverges from previous 
studies showing that SNS acceptance and usage behaviour 
are positively correlated [25, 126]. Future work should 
investigate in more detail whether the TAM is appropriate 
for predicting SNS adoption. 

From a practical standpoint, our results suggest that 
inoculation against attention-capture dark patterns reduces 
the acceptance of SNSs but does not influence usage 
behaviours. Readers should note that even though our 
findings for PU, UA and CIU reached statistical 
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significance, the differences in post-test and pre-test 
differences between groups were relatively small (0.59 for 
PU, 0.81 for UA and 0.43 for CIU). To develop an 
intervention that fully inoculates people against attention-
capture dark patterns, more research needs to be conducted 
exploring Social Tycoon’s efficacy in larger samples, with 
different dosage regimens and using alternate measures. 
Limitations 
Our study has several limitations that could be explored in 
future work. First, the data collection methods used did not 
allow the researcher to probe participant responses. This 
limited opportunities to gain a deep understanding of 
participant views towards social media. However, as little 
prior work has explored the implications of learning about 
attention-capture dark patterns, our results provide valuable 
and novel insights that can inform the development of 
future studies. For example, researchers could draw on our 
findings to explore in more detail why people develop a 
negative attitude towards SNSs after playing Social Tycoon 
and whether this varies across platforms (e.g. YouTube, 
Instagram and Twitter) and contexts. 

Second, it is unclear whether requiring participants to self-
report screen time had a mediating effect on usage 
behaviour. Our qualitative data suggest that self-monitoring 
may have influenced usage time for a small group of 
participants. As we did not test this effect, the results of our 
study should be interpreted with caution. Future research 
could develop a study app that remotely logs social media 
usage, removing the need for subjects to self-report screen 
time. 

Third, we collected only mobile usage data, thus did not 
measure Social Tycoon’s effect on cross-device usage. This 
decision was made based on research showing that SNSs 
are most accessed via smartphone devices [41, 127, 147]. 
Even though several of our participants expressed a 
preference for using social media on mobile, some 
mentioned occasionally accessing platforms such as 
Facebook and LinkedIn on desktop. Future studies should 
assess the “spillover” [77, 87, 93] effects between devices 
when evaluating interventions intended to influence SNS 
usage. Researchers could extend our data collection 
methods by logging desktop use in addition to mobile. 

Fourth, the generalisability of our findings is limited as 
Social Tycoon could influence usage behaviours differently 
across platforms. Some SNSs may use different attention-
capture dark patterns to those taught in the game. That said, 
we made an effort to cover dark patterns used throughout 
the industry. For example, all of the most popular SNSs at 
the time of conducting this study (Facebook, YouTube, 
Instagram, TikTok, Snapchat, Pinterest, Reddit, Twitter and 
Clubhouse [135, 148]) use infinite experiences to increase 
engagement. Moreover, our intention is for players to 
internalise the underlying principles (e.g. removing the 
boundaries from an experience), which are similar across 
platforms rather than the specific design patterns (e.g. 

autoplaying videos), which can vary between platforms. 
Future evaluations of Social Tycoon could test this by 
measuring whether participants can identify attention-
capture features not explicitly mentioned in the game. 

Finally, one could argue that Social Tycoon inspires the use 
of attention-capture dark patterns to create harmful digital 
products. However, we believe this is unlikely to happen 
for two reasons. First, while our intervention trains people 
to spot dark patterns, it does not teach them how they are 
conceptualised, iterated and developed. Second, the 
techniques taught in the game are well documented in the 
HCI literature [64, 99, 112]. Thus, we do not reveal any 
industry secrets about attention-capture dark patterns; we 
simply help people develop a resistance towards them. 

7. CONCLUSION 
In conclusion, we present findings from an evaluation of 
Social Tycoon, the first inoculation-based intervention 
designed to improve digital wellbeing. Our results show 
that Social Tycoon reduces the acceptance of social media 
but has no observable effect on usage behaviour. We 
highlight how users feel exploited after learning about 
attention-capture dark patterns and how they struggle to 
reduce usage despite wanting to. Therefore, our results 
provide novel insights into the effectiveness of a digital 
wellbeing game designed using the principles of inoculation 
theory. In times where tech companies increasingly make 
decisions based on financial incentives rather than user 
wellbeing or societal benefit, maximising their share of the 
user’s time, inoculation interventions could form a critical 
part of the solution. As James Williams recently wrote, “the 
degree to which we are able and willing to struggle for 
ownership of our attention is the degree to which we are 
free” [162]. 
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APPENDIX 1: SOCIAL MEDIA ACCEPTANCE SCALE 
 

# Question 

PU1 Using social networking sites can improve individual 
production, such as enhancing the sharing of personal 
files. 

PU2 The system of a social networking site is useful for 
my productivity. 

PU3 Using a social networking site can help me to obtain 
more correct information. 

PEU1 As far as I’m concerned, it is easy to learn how to 
operate social networking sites, such as the functions 
of sending a friend request (Facebook), photo sharing 
(Instagram) and information searching (Twitter). 

PEU2 For me, it is not too much effort to use a social 
networking site.  

PEU3 I can easily handle a social networking site skilfully. 

PEU4 In general, I think social networking sites are easy to 
use. 

UA1 I think it’s pleasant to use social networking sites. 

UA2 I’m fond of using social networking sites. 

UA3 I think it’s a good idea to use social networking sites. 

CIU1 If possible, I will keep on using social networking 
sites in the future. 

CIU2 Given the chance, I’d like to increase my usage of 
social networking sites, such as increasing my usage 
time or frequency of use. 

CIU3 I would like to recommend others to use social 
networking sites. 

 


