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1 INTRODUCTION

A wealth of information creates a poverty of
attention.

Herb Simon

If the multi-trillion dollar attention economy were the Roman Colosseum, its most successful gladiators would be
today’s massive social media websites — Facebook, X (formerly known as Twitter), YouTube, TikTok, and so on. These
websites can provide significant benefits: they can combat loneliness, improve well-being, and accelerate economic
productivity [4, 15, 49]. But they can just as well do the opposite: the competition for user attention is fierce, and prior
work has shown that these websites employ Attention Capture Damaging Patterns (ACDPs) — i.e., deceptive design
patterns (formerly known as Dark Patterns1) that prey on people’s cognitive vulnerabilities to keep them hooked and
engaged, irrespective of their initial intentions [47]. For example, design patterns like video autoplay and algorithmic
recommendations can lead users to consume content for much longer than they intended or wanted [10]. Moreover, the
use of ACDPs to engage users in mindless content consumption is rarely in the user’s best interest — it can waste time,
increase regret, and lead users to feel out of control [7, 10, 47]. In short, by participating in modern social media, users
get trapped in a web of distractions [48].

Inspired by prior work [47], we define distraction in this work as a negative draw on users’ attention that stems from

the deceptive and/or coercive design of digital interfaces. There is a growing body of literature on modeling attention and
distraction in online web browsing and building third-party tools to support “digital self-control.” Prior work has shown
that addressing distractions online can be complex and context-dependent [26], and that people can be vulnerable
to distractions even if there are no explicit ACDPs in place [12]. A recent review of tools that aim to support digital
self-control and well-being reveals that there are two broad approaches to building support mechanisms that promote
user agency: external and internal. External support mechanisms help users manage and monitor their website use and
allow them to specify blacklists that lock them out of specific websites [38]. However, the user agency-enhancing effects
of external support mechanisms have been found to decrease over time, and users often abandon these tools [13, 30].
Moreover, people are resistant to solutions that require constant self-policing [25, 30, 56]. Internal support mechanisms
aim to directly modify and/or re-design distraction-inducing user interface elements (e.g., by hiding the newsfeed on
Facebook). In the context of mobile applications, prior work has shown that internal support mechanisms can be more
effective at improving user agency and supporting more intentional use of social media [37, 64].

Separately, there have been attempts to formally taxonomize ACDPs. This formal codification creates an opportunity
for the community to measure the impacts of each of these design patterns on end-user distraction, and to design
internal support mechanisms that systematically tackle each of these deceptive patterns in turn. Indeed, prior work
studying distractions of social media has treated social media at-large as a distraction source [1, 28, 54]. But, to date, we
have little understanding of how specific ACDPs impact perceived distraction, nor how internal support mechanisms
designed to address those ACDPs can mitigate these distractions.

Accordingly, in this paper, we aim to answer two key research questions:

RQ1 How do ACDPs impact users’ perceived distraction when browsing social media websites?
RQ2 How do internal support mechanisms that remove ACDPs affect people’s use and experience on social media

websites?

1https://www.deceptive.design/about-us#:~:text=History,name%20was%20changed%20to%20deceptive
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Purpose Mode 3

To answer RQ1, we conducted a mixed-methods two-week field study with 29 participants to investigate how
specific ACDPs (e.g., infinite scroll), along with other contextual and perceptual factors, correlated with users’ perceived
distractedness when browsing social media websites. During the study, when our participants were browsing social
media websites, we logged a variety of contextual factors, including the presence of specific ACDPs employed on the
site. In addition, we asked participants to complete, up to six times a day, ecological momentary assessment (EMA)
questionnaires to self-report their browsing experience at the moment. The questionnaire asked participants to reflect
on their in-situ subjective user experience on the page (e.g., satisfaction), and if they felt that they were distracted
when browsing the page at that moment. Guided by these questionnaires, at the end of the first week, we conducted
45-minute interviews with participants to better understand why they did or did not feel distracted while browsing on
social media websites during that week. We collected data for four popular social media websites—Facebook, X/Twitter,
LinkedIn, and YouTube.

To answer RQ2, we built a browser extension, Purpose Mode, that allows users to “toggle off” common ACDPs on
these social media websites (see Figure 1 and Figure 3). For example, Purpose Mode allowed participants to disable
autoplaying videos on YouTube and infinite scroll on Facebook. After the first week of the field study, we had the same
29 participants use Purpose Mode for the second week. Through a mixture of EMA questionnaires and log data, we
analyzed participants’ experience and use of the tool, as well as its impacts on perceived distraction and the time they
spent on these social media websites. At the end of the second week of the field study, we conducted 60-minute exit
interviews with all of the participants to allow participants to embellish their EMA responses on how Purpose Mode
impacted their browsing experience and use of social media websites.

During the first week of the field study — before participants had access to Purpose Mode — they reported feeling
distracted in 28% of the EMA questionnaires they answered. Their subjective perceptions of the browsing experience at
the moment, such as a sense of control, were highly correlated with their perceived distractedness, and were more
predictive of perceived distraction than contextual measurements (e.g., the presence or absence of most ACDPs, the
specific website that they were visiting). While the presence of most ACDPs did not significantly correlate with when
participants felt distracted, we found that there was one ACDP — notifications — that had a significant correlation
with perceived distraction. Curiously, while most ACDPs did not significantly correlate with reported perceptions of
distraction, in interviews with participants where we attempted to understand why they did and did not feel distracted
during the field study, we found that participants often did implicate ACDPs when they felt distracted. One interpretation
of this distinction between the qualitative and quantitative results is that participants are habituated to the presence of
ACDPs: while these ACDPs don’t bother participants most of the time, when they do feel distracted, it appears to be
because of an ACDP.

We also found that Purpose Mode significantly reduced perceived distraction when browsing social media websites
— i.e., participants reported feeling distracted in only 7% of the EMA responses collected during the second week of
the study. In addition, by using Purpose Mode, participants spent 21 fewer daily minutes on social media websites on
average. Besides mitigating distractions and cutting use time, we also found that Purpose Mode helped participants feel
less irritated and frustrated, and increased their sense of control when browsing social media websites. Nevertheless,
the tool also sometimes made the websites less usable, and made completing some tasks on social media websites more
challenging.

To summarize, our work makes two main contributions:
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• Using ecologically valid data collected from a two-week field study and interviews with 29 participants, we
constructed quantitative and qualitative models to predict and explain how people get distracted when browsing
social media websites, and the role of ACDPs therein.

• We built, deployed, evaluated, and open sourced2 Purpose Mode, a tool that creates a toggle-able ACDPs
experience that allows users to remove ACDPs on social media websites. We show that PurposeMode significantly
reduces perceived distraction, and supports users in browsing social media websites in line with their intention.

2 RELATEDWORK

2.1 Understanding Distractions and Attention Deceptive Patterns on Social Media

Distraction, or digital interfaces that a designer uses to exploit and capture attention [47], has long been a challenge
for users to work and browse in digital services. Regarding the harms of distraction, prior works have researched
people’s attention model and related behaviors when interacting with computers. Cao et al. conducted a large-scale
analysis of remote workplace meetings, revealing workers’ tendency toward multi-tasking [9]. Prior studies have also
studied people’s regretful use of social media services and found that users’ regrets were often related to their tendency
to be distracted, such as being sidetracked from their original intentions and staying on the website longer due to
recommendations [11].

Indeed, destructive user interface (UI) and interaction design could induce users’ unintentional behaviors [34]. To
that end, researchers have taken a closer look at UI design ethics. Gary et al. referred to the UI design elements aiming
to deceive end-users as Dark Patterns [20]. Dark patterns have been widely identified in numerous digital service
uses, including online purchasing and privacy/security settings [21, 42, 65], and are also common on social media [46].
Prior works have tried to characterize dark patterns in different digital services, such as online shopping and mobile
applications, and produced taxonomies to reveal the omnipresence of dark patterns and their harms (e.g., [16, 42, 43]).
Many of such dark patterns target potential financial (e.g., purchasing items without users’ consent) or security harm
(e.g., configuring weak security setups) to users. More recently, researchers also identified dark patterns with intentions
to cause “attentional” harm — to maximize time spent on services via drawing users’ attention [43]. Monge Roffarello et
al. termed these types of dark patterns Attention Capture Damaging Patterns (ACDPs) and conducted a meta-analysis of
ACDPs in the literature. The authors identified eleven ACDPs prevalent in digital services, such as social media, online
gaming, and mobile applications [47]. While we currently lack a systematic view of ACDPs specifically for social media
websites, prior work has studied various types of design patterns manipulating users’ attention via digital interfaces
relevant to these social media services.

In the context of social media websites, and web browsing more generally, prior works touched on three aspects of a
digital interface that can lead to attention stimuli and/or distractions: 1) features and functional elements, 2) content,
and 3) layout and visual elements. For each aspect, we review some common design dark patterns employed on social
media websites that aim to capture users’ attention.

Social media platforms have employed design best practices to provide features that optimize user engagement.
Prior work also found that, from end-user perspectives, these features can also induce distractions. Infinite Scroll is
a notorious example that has been widely adapted on social media websites. The feature facilitates the browsing
experience by automatically loading new contents, which is also criticized as distracting as it promotes passive and
mindless scrolling [3, 51] and results in endless use sessions [5, 47]. Prior studies also found infinite scroll could harm

2https://github.com/hankhplee/purpose-mode
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people’s mental wellness, such as triggering users’ regret of purposeless scrolling [11, 56]. Notification is another popular
feature that can be abused by services/platforms to “keep users always updated,” and has been widely studied on
mobile devices [31, 44]. In the context of social media, prior works have found that intrusive notifications without user
control could prompt unintentional social media use and lead to frustration [64]. Autoplay, a feature for video to play
endlessly, is employed on video streaming platforms and social networks for more and prolonged video engagement.
Prior works found neverending autoplay compromises user’s agency by removing the need for autonomous decision-
making [8, 37], leading users to spend time exceeding their expectations [37, 47, 52], and undermine user’s control of
watching contents [22]. In addition, autoplay is usually activated by default and difficult to deactivate [45].

The playfulness and personalized experience of social media websites rely on their Recommendations, which have
been substantially investigated from the perspective of effectiveness — e.g., evaluation of prediction accuracy and
response time through algorithmic means, and model personalization across platforms [2]. Prior research has found
recommendations could also cause extensive use. For example, Chaudhary et al. suggested a long scroll of recommenda-
tions on video streaming services overloads users and leads to platform overuse [10]. In addition, Monge Roffarello et
al. highlighted the difficulties of blocking recommendations by using third-party tools [47]. Advertisements, a mix of
promotion and intentionally curated content by digital platforms, have also been identified as an interruptive design
as they often disguise themselves as normal news/social feeds [20]. From an attention-capturing point of view, prior
works suggest that advertisements promoted via personalized recommendation could distract users from their original
intentions by inducing users to click on them [18, 47], slow down information retrieval [18], and ultimately increase
the use time and lead to frustration.

Finally, Interface Layout was not usually identified as a design dark pattern that captured users’ attention (e.g., [47]).
The visual appearance of layouts, however, such as color saturation and blurriness, has been shown to influence people’s
attention. For example, Khan et al. investigated the effect of blurriness on human visual attention, and found that
people’s attentions tend to be driven by sharp objects on an interface [24]. In the context of web browsing, prior works
have created “Reader Mode” or “Reader View” by removing unuseful elements on webpages, replacing font color and
size, and replacing background color to provide a calm and consistent browsing experience [19, 32]. Nevertheless, such
a feature is only for text-rich webpages (e.g., news articles, blog posts), excluding all pages of social media websites.

Prior work found that people are aware of dark patterns but feel powerless to deal with them [6]. In addition,
while there is a steadily increasing body of work focused on developing anti-dark pattern tools [35], there is still little
understanding of how people get distracted in-situ. Without this insight, we run the risk of building interventions that
should work in theory, but do not in practice.

Indeed, people now browse social media websites for various intentions, ranging from leisure to professional uses,
and may have different needs for protecting attention resources accordingly. By studying when and why users get
distracted during social media browsing, we can bridge the gap and understand how to design mitigations against
ACDPs on social media websites that are actually helpful.

2.2 Digital Well-being Interventions

With growing awareness of self-agency in digital service use, tools for digital well-being have been created to support
users’ diverse needs of controlling intentional use [38, 39] Prior works have shown the effectiveness of various types
of digital well-being and productivity interventions, including monitoring and reminding time use, blocking specific
websites, creating immersive browsing, and so on [27, 32, 40, 50, 63]. Notably, Kovacs et al. found that the use time users
‘saved’ from such tools would likely not be spent on other equally problematic activities, suggesting the value of such
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tools in attention-focusing assistance [29]. Nevertheless, the negative side effects and limitations of such self-control
tools have also been identified, appealing for further improvement. For example, Mark et al. asked workers to block
non-work-related websites via a blocker software for a week, finding that while workers’ focus and productivity
increased, they were also burdened with higher workloads and stress [41]. Similarly, Lyngs et al. found that while
goal reminders and newsfeed removers in social media browsing increased user agency, they could trigger people’s
annoyance and fear of missing updates [40].

Regarding how an interface design can undermine users’ digital well-being, researchers have proposed methods to
manipulate interface design on social media to increase self-control agency. For example, Zhang et al. and Lyngs et
al. studied the effectiveness of internal design mechanism changes (i.e., removing newsfeed) and external mechanism
supports (i.e., reminders of time spent) to mitigate UX dark patterns on social media, and suggested a better feasibility of
using internal design mechanisms to increase user agency [40, 64]. Lukoff et al. developed SwitchTube, a mobile YouTube
client providing adaptable interfaces, demonstrating a digital well-being-centered interface design that enhances users’
agency on video consumption [36].

Despite emerging attempts to manipulate interface design to support an overall user agency and digital well-being, to
our knowledge, our work presents the first interventions that put people’s attention resources at the center. Specifically,
we built, deployed, and evaluated in the wild the interventions against ACDPs shared across the four popular but
different social media websites — Facebook, X/Twitter, LinkedIn, and YouTube.

3 METHOD

To answer our research questions — how do people get distracted when browsing social media websites (RQ1), and how
can we mitigate such distractions through internal support mechanisms (RQ2) — we surveyed the deceptive design
patterns used in these websites that aim to make users spend their attention in ways that go against their interests. In
this work, we define distractions as deviate users’ attention from their initial intentions or goals when using social media
websites. We selected a set of four popular social media websites: Facebook, YouTube, X/Twitter, and LinkedIn, which
have been actively studied in HCI (e.g., [36, 40, 64]), and provide a set of diverse types of social media websites (e.g.,
YouTube is a video-dominant platform, while LinkedIn is tailored toward professional networking).

3.1 A technology probe to address ACDP on social media websites: Purpose Mode

We built a browser extension, Purpose Mode, with features designed to address distraction-oriented design patterns,
in part from Monge Roffarello et al. [47]’s ACDP typology. The typology provides working definitions of deceptive
patterns that target users’ attention resources.

The first author mapped the ACDPs identified byMonge Roffarello et al. to specific design features on four mainstream
social media websites: Facebook, YouTube, X/Twitter, and LinkedIn. In addition, the first author reviewed existing
browser extensions to support self-control on these mainstream social media websites, curated and analyzed by prior
studies [38, 39]. These existing tools were then qualitatively analyzed through the lens of the ACDPs they aimed to
address. The analysis assessed whether a tool targeted the ACDPs identified in Monge Roffarello et al.’s taxonomy, or
new distraction-oriented patterns not yet included in the taxonomy. The research team met regularly to discuss the
ACDPs identified across the four social media platforms.

In total, we identified seven ACDPs from Monge Roffarello et al.’s typology that were present in all or most of the
selected social media websites. These ACDPs were Infinite Scroll, Neverending Autoplay, Guilty Pleasure Recommen-
dations, Disguised Ads and Recommendations, Recapture Notifications, Attentional Roach Motel, and Fake Social
Manuscript submitted to ACM
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Notifications. Additionally, we identified two distraction-oriented patterns not fully captured in the original typology
— Cluttered Layout and Color Saturation. Then, as a group, the research team discussed the potential effectiveness
and technical feasibility of addressing each identified design pattern via browser-based interventions, and decided
to exclude three of the nine design patterns we identified. We did not include Disguised Ads and Recommendations,
because resolving such a pattern requires tremendous Adblocking engineering efforts, and there are already many
ad-blocking tools that aim to tackle them. We did not address Fake Social Notifications since removing such a design
pattern requires reading into users’ contact information in direct messages, which may raise privacy concerns. We
excluded Attentional Roach Motel, as such a pattern focuses on canceling and logging out of an account, because we
wanted to focus on patterns that users are exposed to in their everyday social media use.

As a result, we created interventions to address six distraction-oriented design patterns mapped and contextualized
to X/Twitter, Facebook, LinkedIn, and YouTube: 1) Homepage Infinite Scroll, 2) Video Autoplay, 3) Homepage Recom-
mendations, 4) Notification, 5) Cluttered Layout, and 6) Color Saturation. Note that expanding the ACDP taxonomy was
not the main goal of this work, and the two new design patterns we identified on social media websites — Cluttered
Layout and Color Saturation — still require further research to validate if they often lead the user to lose track of their

goals, lose their sense of time and control, and later feel regret to be formally codified as ACDPs [47]. Still, our findings
suggest the two design patterns are indeed potential ACDPs. In this paper, for the convenience of conveying deceptive
design patterns targeting users’ attention that we studied and designed for, we refer to them as ACDPs, specifically
in the context of social media browsing. Below, we summarize the definition of each pattern and how Purpose Mode
provides the countering intervention, respectively.

3.1.1 Homepage Infinite Scroll. Infinite Scroll automatically loads more algorithmically-curated content when users
scroll to the end of a page, especially on the homepage of websites that offer news/social/video feeds [10, 47]. This
ACDP has been found to divert users’ attention to more mindless browsing [47, 51]. Purpose Mode offers a Homepage
Finite Scroll feature that disables infinite scroll on the homepage of a social media service — i.e., the landing page
where users enter these websites — and replaces it with a “Show more” button, which a user has to click on to see more
posts (see Figure 1A).

3.1.2 Homepage Recommendations. Guilty Pleasure Recommendations are personalized content suggestions that target
users’ interests to keep them on the websites beyond their initial intention for navigating to the site [10, 37, 47]. This
pattern often goes hand-in-hand with Infinite Scroll — the recommendations targeting users’ interests are shown
as they scroll down the homepage. Purpose Mode offers a Hide Homepage Feed feature, a common approach to
support self-controlled use on social media websites [40] — by removing news/social/video posts on the homepage (See
Figure 1B).

3.1.3 Video Autoplay. Video Autoplay refers to the ACDP that aims to attract users’ attention by automatically playing
new videos when the current one finishes (i.e., YouTube), or by automatically playing videos embedded in the news/social
feeds once they appear on the screen (i.e., Facebook, X/Twitter, LinkedIn) without any user interaction [10, 37, 47]. To
address video autoplay, Purpose Mode offers a Block Autoplay feature that fires an automated procedure to disable
video autoplay for users (See Figure 3 lower right)3, which prior work has found to be hidden or inaccessible [10, 47].

3By enabling Block Autoplay on YouTube, Purpose Mode helps users toggle off the autoplay through the slider embedded in the YouTube video player;
By enabling Block Autoplay on Facebook, X/Twitter, and LinkedIn, Purpose Mode helps users disable the autoplay functionality on the websites via their
respective service setting pages.

Manuscript submitted to ACM



8 Lee et al.

Fig. 1. Mockup of Purpose Mode features on X/Twitter: A) Homepage Finite Scroll disables the infinite scroll on the page and
replaces it with a “Show more” button (highlighted in red). Users can click on the button to load more posts on the newsfeed. B)
Hide Homepage Feed removes newsfeed. C) Compact Layout removes sidebars and provides a condensed UI. D) Desaturation
grayscales the page. Purpose Mode works on four popular social media websites, including X/Twitter, Facebook, LinkedIn, and
YouTube.

3.1.4 Notification. Notifications are sent to users, regardless of their current activities/actions on the websites, to
capture their attention for additional engagement on the websites, ranging from others’ activities on social networks,
to promotions of content that the users have never interacted with [37, 47]. Purpose Mode provides users with a Hide
Notifications feature that disables all visible notifications (e.g., in-app notifications and visual cues for updates and
messages) on supported websites.

3.1.5 Cluttered Layout. Cluttered Layout is a design pattern not covered in the original ACDP taxonomy, in which
peripheral content and interactive elements — not directly related to the “main content” of a webpage — compete
for user attention. Popular web browsers like Brave, Safari, and Firefox offer a “Reader Mode” feature to simplify
the presentation and layout of a webpage by removing visual clutter to improve readability. However, this feature is
only available for very few text-rich pages (e.g., news, blog posts), and creates a frictional and disoriented browsing
experience due to a considerable change to the interface [19, 32]. Enhancing the concept Reader Mode, Purpose Mode
provides a Compact Layout feature that seamlessly transforms a cluttered social media webpage into a de-clutter one
by removing peripheral content, enabling users to focus only on the main content. On X/Twitter, we define the main
content as the thread of news/social feeds centered on the page, and the feature removes the page’s sidebars (e.g., ‘Who
to follow’). The feature also replaces the navigation bar’s buttons with icons requiring less screen space (see Figure 1C).
Similarly, on Facebook and LinkedIn, we define the main content as the news/social feeds, such that the feature only
Manuscript submitted to ACM
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Fig. 2. With and without the Compact Layout (CL) feature enabled on YouTube: A) Without CL on the Homepage. B) With CL on the
Homepage. C) Without CL on the Video page. D) With CL on the Video page.

keeps the essential buttons to use the website (e.g., direct messages) and removes the sidebars (e.g., the contact catalog)
and news/profile recommendations to create a condensed and de-cluttered page.

For YouTube, we define the main content as the video feeds centered on the page. The feature removes the page’s
sidebar (e.g., the subscription list) and recommended/promoted content (e.g., Shorts) (see Figure 2B). In addition, on
pages where the user watches videos (Video pages) (see Figure 2D), we define the main content as the video being
played. The feature removes the page’s sidebar (e.g., recommended videos) and comments. During our pilot testing,
however, we learned that some users also see the comments as part of the main content — accordingly, we provide an
option for users to keep the video comments when browsing in Compact Layout on Video pages.

3.1.6 Color Saturation. Saturated colors, while they have not formally been seen as an ACDP in the literature, have long
been used as stimuli for technology use and engagement (e.g., colorful icons and images). In an empirical longitudinal
study, prior work has found that by “grayscaling” phone interfaces, participants reduced social media use [23]. In
addition, browser extensions like Grayscale the Web4 use grayscale as a solution to reducing excessive web browsing.
Accordingly, Purpose Mode offers a Desaturation feature, which grayscales the whole webpage when users visit the
four supported social media websites (see Figure 1D).

3.2 Purpose Mode Implementation

Purpose Mode was implemented as an extension for Chromium-based browsers (e.g., Chrome, Brave). We used CSS
selectors to locate and modify webpage elements deemed relevant to a given feature. Note that Purpose Mode only
modifies the layout of the webpage and does not affect the content — e.g., the algorithmically-curated content feeds to
which users were exposed. Each feature provided by Purpose Mode could be separately configured across websites

4https://chromewebstore.google.com/detail/grayscale-the-web-save-si/mblmpdpfppogibmoobibfannckeeleag
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Fig. 3. In Purpose Mode, each feature can be enabled/disabled separately for each supported website. Changes are applied to the
webpage in real-time (left), except for Block Autoplay (upper right), because the feature will guide users to the service setting page
and automatically turn off/on autoplay functionality (lower right, example of X/Twitter).

— e.g., a user could enable Compact Layout on Facebook but not on YouTube. Users could configure Purpose Mode
through a popup interface that is rendered when clicking on the extension icon in their browsers (see Figure 3).

3.2.1 Ecological Momentary Assessments (EMA). Through the browser extension, we also collected ecological momen-
tary assessments (EMAs) to prompt our participants to reflect on perceived distractions in-situ as they were browsing
one of the supported social media sites — Facebook, LinkedIn, YouTube, and/or X/Twitter. Up to six times per day, and
with at least an hour between prompts, participants would be prompted to complete a questionnaire if they had visited
one of these sites for at least 30 seconds. Prompts were delivered via in-browser notifications and through the extension
icon. The EMA questionnaire asked for self-reported objective and subjective measures related to the participant’s most
recent visit to one of the supported social media websites. For example, we asked participants about why they initially
navigated to the website, and their sense of satisfaction with the browsing session. To refresh participants’ memory, the
questionnaire first presented a screenshot of the webpage they viewed, which was the subject of the questionnaire (see
Figure 4). These screenshots were discarded once participants submitted their EMA prompts for privacy reasons. To
ensure that we only collected reactions to browsing activities that were fresh on participants’ minds, the questionnaire
could only be answered within five minutes of participants first receiving the notification. Each EMA questionnaire
consisted of five multiple-choice items and two free-text response questions (See Table 1).

5We provide detailed explanations and examples for each browsing intention option in the EMA questionnaire: Finding: Looking for specific facts
or information (e.g., weather, location); Researching/ Information gathering: Researching some broader topic (e.g., job hunting, planning a vacation);
Browsing: Pure browsing out of personal or work-related interest with no specific goal in mind (e.g., for self’s routine/habit/passing time/entertainment);
Communicating (e.g., messaging, blogging and posting updates)
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Fig. 4. An EMA prompt with the webpage screenshot.

Our research team internally piloted and tested Purpose Mode throughout the development process on two of the
most popular Chromium-based web browsers — Google Chrome6 and Brave7. Purpose Mode works the same on both
browsers. We also tested Purpose Mode in a one-week pilot study with six participants to ensure the system was robust
across a range of real-world browsing scenarios before we ran the full study.

3.3 User Study

We conducted a mixed-methods study with 29 participants consisting of: i) a two-week-long field study in which
participants installed Purpose Mode and answered up to six EMAs per day to contextualize their use of Purpose Mode
and their in-situ perceptions of distractedness in, agency over, and satisfaction with their browsing experience; and ii)
two semi-structured interviews with one at the end of the first week and the other at the end of the second week of the
field study, respectively (See Table 2). The first interview explored contributing factors to participants’ perceptions of
distractedness in their social media browsing experiences, and the second examined whether Purpose Mode features
impacted these perceptions and their use of social media websites.

To answer RQ1 — how do the users’ browsing context and subjective perceptions of the website, correlate with their
perceptions of distractedness when browsing that website — we created explanatory regression models correlating
participants’ ratings of perceived distractedness with two sets of factors:

Browsing Context: users’ specific browsing context, including the presence of ACDPs on a webpage, the site
being browsed, time, days of the week, and their self-reported browsing intention.

Subjective Perceptions: users’ self-reported perceptions of how their use of the website instilled a sense of agency,
satisfaction, and goal alignment [36].

6https://www.google.com/chrome/
7https://brave.com/
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Table 1. Ecological Momentary Assessments Questions

Questions Scale / Response
Browsing
Intention
Description

Please briefly describe what you are currently doing
on [the site]: [free texts]

Browsing
Intention

Which of the following best describes your purpose for
browsing [the site] at the moment:5

• Finding
• Researching/Information gathering
• Browsing
• Communicating
• Other [free texts]

Distractedness
Reflecting on your current browsing experience on [the site]:
Do you find this page distracting for the purposes of you
browsing [the site] at the moment?

• Yes
• No

Distractedness
Explanation

Please explain what things about [the site] lead you to feel
distracted OR not distracted (based on the last question) [free texts]

Agency How much do you feel out of or in control?

1: Very out of control
2: Out of control
3: Neither out of nor in control
4: In control
5: Very in control

Satisfaction How much do you feel dissatisfied or satisfied?

1: Very dissatisfied
2: Dissatisfied
3: Neither dissatisfied nor satisfied
4: Satisfied
5: Very satisfied

Goal
Alignment

How much does the current browsing experience conflict
with or support your personal goals?

1: Very in conflict
2: In conflict
3: Neither in conflict nor supported
4: Supported
5: Very supported

Table 2. Study Timeline

Start Week 1 End of week 1 Week 2 End of week 2
Purpose
Mode
Setup

Install the
browsing extension

Disable
all features

Enable
all features

Enable/disable
features freely

Uninstall the
browser extension

Study
Activities Study onboarding Answer EMAs 1st interview Answer EMAs 2nd interview

Moreover, to help contextualize our regression results, we analyzed participants’ responses to the first semi-structured
interview.

To answer RQ2 — how do Purpose Mode features affect participants’ use and experience on social media websites —
we first analyzed participants’ log data to understand how they used each feature during the study, e.g., time spent with
each feature. Then, we analyzed participants’ EMA responses and the second semi-structured interviews conducted
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after participants used Purpose Mode for a week to understand how the tool mitigates distractions, as well as other
effects on their social media browsing.

3.3.1 Field Study Data Collection. To model the relationship between a user’s browsing context, their subjective
perceptions of a webpage, and their perceptions of distractedness while browsing that webpage, we collected the
following data from each EMA prompt.

Perceived Distractedness. Drawing from prior art on damaging design / dark patterns (See Section 2.1), we define
“perceived distraction” in this work as the negative attentional impacts on users due to digital interfaces that a designer

uses to capture users’ attention [47]. Given this definition, we operationalize “perceived distractedness” as users’ self-
perception that their attention deviated from their original browsing intention on social media websites. We used a
binary construct to measure perceived distractedness to simplify participants’ self-reporting during the field study.
Doing so served the purposes of our research goals: to understand when and why people feel distracted when browsing
social media.

We also consider other relevant user experience constructs that prior work used to model users’ digital well-being,
such as agency and satisfaction [36, 40, 64]. These experiences are independent of users’ perceived distractedness
on social media websites. For example, a user may feel satisfied while reading their social media feeds, yet still be
distracted by ads displayed on the side; a social media interface might offer little user control without necessarily
distracting them from communicating with their contacts and reading job postings. Nevertheless, we hypothesize
that these factors influence users’ perceived distractedness given their strong connection to digital well-being and
self-control (see Subjective Perceptions below).

Browsing Context. As mentioned, browsing context includes the presence of ACDPs, as well as users’ context and
browsing intention.

The presence of ACDPs: When Purpose Mode sent out an EMA questionnaire for participants to answer, it also
recorded, via CSS element selectors, if any of the ACDPs described in Section 3.1, existed on the webpage. Each of
the ACDPs was encoded as a binary variable. For example, a webpage: has homepage infinite scroll when a user is
on the homepage of a social media website and has not enabled the Homepage Finite Scroll feature; has homepage

recommendations when a user is on the homepage and has not enabled Hide Homepage Feed; has video autoplay

when there is at least an embedded video on the page and the user has not enabled the Block Autoplay feature; has
notification when there is at least one notification on the page and the user has not enabled Hide Notifications; and, has
cluttered layout and has saturated colors when the user has not enabled the Compact Layout and Desaturation features,
respectively.

Context: In addition, we collected a range of variables to capture factors outside of the website design that might
impact a user’s perceptions of distractedness, including time of day, whether it was a weekend day, and the site they
were visiting. Prior work has found that users perceived different levels of interruptions from technologies (e.g., mobile
notifications) depending on their contexts, such as their activities at hand and the time of the day [17, 44, 58].

Browsing intention: We also asked participants to self-report their main browsing purpose at the time when they
were visiting one of the supported webpages. We provided participants with a set of pre-defined common web browsing
intentions applied to social media websites from prior work [53]: Fact finding and looking for specific information,

Information gathering and researching some broader topic, Pure browsing for self’s routine/habit/passing time/entertainment,
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Communications, and Other (free text). Through a post-hoc analysis, we categorized free-text answers into the afore-
mentioned categories when appropriate (e.g., labeling “looking for specific items in a free item group” as Fact finding
and looking for specific information).

Subjective Perceptions. Prior studies have measured and analyzed subjective perceptions to model users’ sense of
self-control and digital well-being in their use of digital technology [36, 40, 64]. Following this prior work, we selected
the three subjective measurements concerning users’ in-situ user experience when using social media websites — their
sense of agency over their browsing experience, satisfaction with their browsing experience, and goal alignment
between their browsing experience and their original intention for browsing. We hypothesized that these subjective
perceptions would correlate with their perceived distractions on the websites.

Usage Logs. Beyond participants’ responses to EMAs, Purpose Mode also recorded usage logs, which we used to
tabulate meta-information about users’ browsing sessions and configuration of the tool — e.g., the amount of time a
user spent on each supported social media website, the number of toggles of each feature.

3.3.2 Interviews. To better understand why users get distracted when browsing social media websites (RQ1), as well
as how Purpose Mode mitigates perceived distractions and affects the use of the websites more generally (RQ2), we
conducted two semi-structured interviews with each participant.

The first interview occurred at the end of the first week of the field study — before participants had the opportunity
to use the features provided by Purpose Mode. We used participants’ field study EMA responses to guide the interview,
asking them to expand on their questionnaire responses (e.g., Why did you think [the site] is/is not distracting at the
time?). The interview lasted roughly 30-45 minutes, covering at least two responses (when applicable) for each supported
website the participant used during the study period. To refresh participants’ memories, we showed participants their
EMA questionnaire responses associated with a specific line of questions as we interviewed them, and asked questions
that helped interviewees contextualize and recall the browsing experience (e.g., “What were you doing on [the site]?”).

The second interview occurred at the end of the second week of the field study — after participants had a week
of experience using Purpose Mode features. We asked participants to walk us through if, and how they used each
feature. We also showed participants aggregated statistics compiled from their usage logs (e.g., time spent on a website
with a specific feature enabled). The interview centered on questions about participants’ experiences with the specific
features provided by Purpose Mode (e.g., “Can you elaborate on why you chose to disable the Desaturation feature for
YouTube?”). When applicable, we also sought to gauge participants’ perceptions on how their browsing behaviors on
social media websites changed because of the use of Purpose Mode features (e.g., “How did your use of the Homepage
Finite Scroll feature affect your browsing on Facebook?”). The second interview lasted 45-60 minutes.

3.4 Study Procedure and Recruitment

We recruited participants by advertising on the research team’s social network profiles (e.g., X, LinkedIn, Facebook)
and from a local university. We recruited 30 participants in total, but one of them (P24) terminated their participation
shortly after the study began. The remaining 29 participants (15 men, 12 women, and two non-binary) who participated
throughout the two weeks of the field study came from diverse age groups (M=28.97; SD=7.66) and backgrounds (see
Appendix Table 6). Because Purpose Mode was built and tested on Google Chrome and Brave, for system reliability,
we only recruited participants who use Google Chrome (N = 17) or Brave (N = 12) as their primary web browser.
Participants received up to $42.50 in compensation for participating in our study: $0.30 for each EMA prompt to which
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they responded during the two-week field study (6 per day for 14 days, up to $25.20), and $10 for each of the two
interviews. Finally, we received informed consent from participants to video and audio record both interviews. The
audio recordings were later transcribed for data analysis in a de-identified manner. The study protocol was approved by
an IRB.

Our study was fully remote (see Table 2 for an overview of the study timeline). Participants first attended an
onboarding meeting with the research team, in which we introduced the study and installed Purpose Mode on their
browsers. We also provided a tutorial on our EMA to ensure participants understood how to answer each question
accurately (see Section 3.2.1). Specifically, we clarified that “distraction” in this study referred to having their attention
unwittingly drawn to elements on the website that made it difficult to concentrate, that caused them to spend more
time than intended on the social media website, or otherwise caused them to lose control of their browsing. To further
contextualize their responses, we asked participants to specify their browsing intentions at the start of each EMA
questionnaire (see Table 1). Based on participants’ responses in the interview studies (see Section 3.3.2), we are confident
that this approach enabled all participants to accurately report and elaborate on their perceived distractedness as
defined for this study.

For participants who actively used more than one browser profile (P9, P23, P30) or device (P10, P26), we installed
Purpose Mode on each of the browser profiles or devices as the installed browser extension would not be automatically
shared across profiles/devices8.

The first week of the field study was meant for baselining participants’ social media use and perceptions of dis-
tractedness. As such, participants were not introduced to features provided by Purpose Mode, and all features were
disabled to ensure an unbiased assessment of their typical social media behavior. This first week started immediately
after the onboarding meeting. At the end of the first week, all participants finished their first interview, where the
research team also introduced, demonstrated, and set up Purpose Mode features. To ensure our participants understood
and used each of these features, they were asked to enable all features in Purpose Mode on the social media websites
they regularly visited (e.g., a participant who regularly visited X would be asked to enable all the features on X). They
were also told that it was not mandatory to use any of the features during the study period — they could use only the
ones they wanted to use. At the end of the second week, all participants returned for their second interview. After the
interview, the research team removed Purpose Mode from their browsers and provided compensation.

3.5 Analysis

We had three data streams to analyze to answer our RQs. First, we collected 1,025 EMA responses from our participants
throughout the field study. These responses comprised of, for example, participants’ in-situ perceptions of distractedness.
Second, we had interview transcripts for both the first and second interviews for 29 participants. These transcripts
comprised of, for example, why participants felt distracted within a given browsing experience, and why they enabled or
disabled a specific feature provided by Purpose Mode. Third, we had telemetrically collected usage logs that comprised
of, for example, how long participants spent on supported social media websites before and after they were able to
access the features provided by Purpose Mode, We employed a mixed-methods analysis on these data streams to answer
our two RQs.

8In the data analysis procedure and results described later, data points from the same participant but different profile/device will be given the same
Participate ID; however, for clarity, we will present log data of different profile/device separately for the rest of the paper.

Manuscript submitted to ACM



16 Lee et al.

3.5.1 Quantitative Analysis. Out of the 1,025 EMA responses we collected from our participants, we removed eight
records that participants self-reported as inapplicable for analysis — i.e., instances where they were not paying attention
to the screen, or were waiting for the page to be fully loaded. Our final dataset consisted of 1,017 EMA responses, or
about 35 responses per participant on average (sd=19.3).

To model the relationship between browsing context and subjective perception factors to participants’ perceived
distractedness, we fit three random-intercepts logistic regression models: the Context Model (i.e., all Browsing Context
factors in Section 3.3.1), the Perception Model (i.e., all Subjective Perceptions factors in Section 3.3.1), and the Combined
Model (i.e., both Browsing Context and Subjective Perceptions factors). For all three models, we also added a main effect
of whether participants have access to Purpose Mode features to account for the difference between the first and second
week of the field study that will affect their perceived distractedness due to the use of the tool. To account for repeated
measures, we included Participant ID as a random intercept term. For all categorical variables (e.g., Browsing Intention),
we selected the most common factor level as the baseline reference. We pre-registered our random-intercepts logistic
regression analysis using AsPredicted9 before collecting and analyzing the dataset.

3.5.2 Qualitative Analysis. Guided by our research questions, we conducted open coding (e.g., [14]) on participants’
explanations of i) why they were or were not distracted on the webpage, ii) how and why Purpose Mode was helpful
(or not) in mitigating distractions, and the browsing behavioral changes due to the use of Purpose Mode.

Two researchers together performed the initial coding on the transcripts of four of the first-week interviews and
four of the second-week interviews. They iteratively constructed a codebook in active discussion with other research
team members. Two additional researchers joined the coding process when the initial codebook was constructed. These
two other researchers were trained with the initial codebook and independently coded the eight interviews on which
the initial codebook was built. The codes were then iteratively refined and discussed when disagreements occurred
until all researchers agreed on all of the codes in the codebook. The four researchers coded the remaining 50 interviews
(25 first-week interviews; 25 second-week interviews), with 12 of them (six first-week interviews; six second-week
interviews) double-coded by at least two researchers to ensure the codebook was consistently applied. All research
team members regularly met and discussed emerging themes during the coding process. In this paper, we present the
key themes guided by our research questions, and include the codebook in Appendix Table 7.

4 RESULTS

4.1 How do people get distracted when browsing social media websites? (RQ1)

We answer RQ1 by looking into when (Section 4.1.1) and why (Section 4.1.2) people got distracted when browsing social
media websites. Through our quantitative modeling analysis of when users got distracted, we found that users’ sense of
agency and satisfaction strongly correlated with their perceived distractedness when browsing social media websites.
We also observed smaller, but still significant, correlations between their perceived distractedness and contextual factors
such as ACDPs and browsing intentions. We qualitatively analyzed interview transcripts to understand why, and
identified reasons that users got distracted based on their browsing experience with respect to their perceptions and
attitudes toward distracting elements on webpages, and browsing intentions alignment.

9Access our analysis pre-registeration on https://aspredicted.org/TNT_J6D. We slightly deviate from the pre-registration by adding the factor to consider
whether a participant has access to Purpose Mode features to account for the difference between participants’ first and second week of the field study, and
may affect their perceived distractedness.
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4.1.1 When do ACDPs, browsing context, and perceptions of agency, satisfaction, and goal alignment correlate with users’

perceived distraction? During the study period, each of our participants used at least two of the four social media
websites, and on a daily average, spent 1.96 hours (sd = 4.45) browsing these websites (see Appendix Table 8). When
browsing social media, participants reported feeling distracted in 19% (193) of the EMA responses (per participant:
mean=20.5%, sd=10.7). However, we observed a stark difference in perceived distractedness with versus without access
to Purpose Mode — participants reported being distracted for 27.9% of EMAs reported in the first week (when they
did not have access to Purpose Mode), versus 7.1% in the second week (when they did have access to Purpose Mode).
Indeed, in all three models we fit — Context, Perception, and Combined Models (see Table 3) — whether a user has
access to Purpose Mode features has significant main effects in predicting their perceived distractedness, suggesting that
the use of the tool could mitigate distraction when browsing social media websites. We provide more discussion in
Section 4.2.2.

Besides having access to Purpose Mode features, to examine how well the ACDPs, along with other browsing context
and perception factors, correlated with participants’ perceived distractedness, we first compared model fit across the
three models — Context, Perception, and Combined.

Model Comparisons: Context, Perception, and Combined. Overall, users’ perceptions of agency, satisfaction, and goal
alignment were more predictive of their perceived distractedness than context factors. Table 3 summarizes the results
from the three models we fit. For independent variables captured on a 5-point Likert-scale (i.e., agency, satisfaction,
goal alignment), a positive coefficient implies that the log odds that a participant’s perceived distractedness is predicted
to increase for every one-point increase above the neutral score (3); a negative coefficient implies the opposite. For
categorical and binary factors (i.e., ACDPs, browsing intention, site being browsed), the model coefficient presents
the predicted difference in log odds that a participant reported feeling distracted for a given factor level relative to a
baseline level (‘false’ for binary factors). Positive coefficients would imply an increased probability of feeling distracted
relative to the reference level and vice versa.

Table 3 shows the pseudo-𝑅2 value for each model, with higher values indicating better model fits. Our results show
that the Perception Model — the model with only subjective perception factors (𝑅2=0.71) — explained much more of the
variance in users’ perceived distractedness than the Context Model — the model with only browser context factors
(𝑅2=0.33). In addition, when the perceptions and context factors were all included in a single Combined Model, the fit
(𝑅2 = 0.72) increased only modestly when compared to the Perception Model. Nevertheless, measuring context factors
does not require direct human-in-the-loop assessments, and thus, it is worth exploring factors predictive of perceived
distractedness in the Context Model.

In the Context Model, we found unique main effects for the presence of specific ACDPs and the site being browsed.
Each ACDP factor is a binary measurement — i.e., whether the webpage contained that ACDP or not. ACDPs with
positive main effects suggest that users were more prone to being distracted when encountering them on the webpage.
We observed a significant main effect for Has Notification (𝑏 = 0.68) and a marginal main effect for Has Cluttered
Layout (𝑏 = 0.75), indicating that the presence of these two ACDPs on a page correlates with an increased perception
of distractedness (See Table 3). One explanation for why participants felt distracted on webpages with notifications
and cluttered layouts is because both ACDPs expose the user to out-of-band information that may be unrelated to the

10The model failed to converge when we first fit. To resolve this issue, when fitting the Perception Model, we centered the three subjective user experience
factors with their means rather than their neutral scores (3), thus yielding a lower intercept.
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Table 3. Non-standardized coefficients of the mixed-effects logistic regressions modeling users’ perceived distractedness against
contextual, perceptual, and combined factors.

Model M (SD) /
Distribution Context Perception Combined

(Pseudo) r square/
conditional r square 0.33 0.71 0.72

Intercept -2.17*** -1.90***10 0.45
Has access to Purpose Mode features 42.97% -1.14** -1.01*** -1.23**

Browsing Context Factors
Browsing Intention
Pure Browsing 59.00% 0 r 0 r
Communication 9.73% -0.45 0.40
Fact Finding 19.17% -0.04 0.16
Information Gathering 12.09% 0.06 0.49
Site
YouTube 51.92% 0 r 0 r
Facebook 20.85% 0.71** 0.18
LinkedIn 15.83% 0.41 0.09
X/Twitter 11.41% 0.78* 0.22
Time (hour) 14.40 (6.63) -0.02 -0.01
Is Weekend 27.14% -0.11 0.14
Attention Capture Damaging Patterns
Has Autoplay Video 32.74% -0.16 -0.11
Has Notification 29.89% 0.68** 0.72*
Has Homepage Recommendations 33.14% 0.53 0.56
Has Homepage Inifinite Scroll 25.57% 0.25 -0.11
Has Cluttered Layout 70.50% 0.75+ -0.47
Has Saturated Colors 90.46% -0.34 -0.17

Subjective Perception Factors
Agency 4.02 (0.85) -0.99*** -1.01***
Satisfaction 3.79 (0.91) -1.39*** -1.33***
Goal Alignment 3.70 (0.92) -0.46* -0.46+

Significance: +p<.1; *p<.05; **p<.01; ***p<.001; r: reference

task at-hand (e.g., ‘trending topics’ promoted on the sidebar, or notifications about something different than what is
presently on the page). More qualitative insights will be discussed in Section 4.1.2.

For the Site factor, we selected the most common social media site in our dataset — YouTube — as the baseline
reference level. We observed two significant factor levels in the Context model: Facebook (𝑏 = 0.71) and X/Twitter
(𝑏 = 0.78), suggesting that participants reported feeling more distracted on those sites when compared to YouTube. One
explanation for this finding is that, relative to LinkedIn and YouTube, Facebook and X/Twitter have a greater range
and diversity in their site purposes, offering more opportunities for distraction in turn. For example, beyond its social
newsfeed, Facebook has a marketplace, instant messaging, and community groups.

Since the Combined Model was the most predictive, we focus much of the remainder of our analysis on the factors
that were found to be significant in the Combined Model.
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Fig. 5. Distribution of perceived distraction (%) as they varied by self-report perception measurements: agency, satisfaction, and goal
alignment. Higher agency, satisfaction, and goal alignment with an increased perceived distractedness.

Factors that predict perceived distractedness. When including all of the factors we measured in the Combined Model,
we found that subjective perception factors most strongly correlated with users’ perceptions of distractedness (see
Table 3). We discuss each significant factor below.

Subjective Perceptions: Users’ perceptions of agency (𝑏 = −1.01), satisfaction (𝑏 = −1.33), and goal alignment
(𝑏 = −0.46) highly correlated with how distracted they felt when browsing a social media website. In particular, as might
be predicted from prior work on measuring well-being in technology use [36, 40, 64], users felt less distracted when
they experienced higher levels of agency, satisfaction, and goal alignment. Figure 5 shows this inverse relationship:
as users’ self-reported sense of agency, satisfaction, and goal alignment decreased, their perception of distractedness
increased.

Browsing Context: In the Combined Model, the only significant main effect among browsing context factors was
for the ACDP of Notification (𝑏 = 0.72) — i.e., users are generally more likely to feel distracted when a social media page
contains notification(s). The main effects we found in the Context Model, i.e., Site being browsed and the Cluttered
Layout, did not have significant effects on perceived distractedness when controlling for people’s perceptions of agency,
satisfaction, and goal alignment in the Combined Model.

Thus, a reasonable follow-up question might be: does browsing context, then, correlate with people’s perceptions of
agency, satisfaction, and goal alignment? If so, then this measurable context may at least have an indirect effect on
users’ perceived distractedness.

To answer this peripheral question, we modeled the relationship between browsing context factors with subjective
perception factors (i.e., agency, satisfaction, goal alignment) by fitting three random-intercepts ordinal logistic regression
models, accounting for repeated measures with a random-intercept term for Participant ID. Since we did not pre-register
this analysis, we employed Bonferroni correction with a total of 30 hypothesized predictors among the three models —
i.e., .05/30 = .0017. Thus, we only highlight the effects of factors with p<.0017. Table 4 summarizes the three models we
fit — Agency, Satisfaction, and Goal Alignment.

Overall, the significant main effects of browser context — i.e., browsing intention, the site being browsed, and the
presence/absence of ACDPs — on subjective perceptions of agency, satisfaction, and goal alignment were shared across
all three models.
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Table 4. Non-standardized coefficients of the mixed-effects logistic regressions modeling users’ perceived agency, satisfaction, and
goal alignment against contextual factors.

Browsing Context \ Perceptions Agency Satisfaction Goal
Alignment

DV 5-Likert distribution (1: 2: 3: 4: 5) 13: 52: 121: 545: 286 22: 57: 249: 478: 211 16: 57: 357: 375: 212
McFadden pseudo r square 0.08 0.09 0.09
Browser Intension
Pure Browsing 0 r 0 r 0 r
Communication 1.22*** 1.37*** 1.31***
Fact Finding 0.34 0.28 0.34
Information Gathering 0.57* 0.50* 0.67**
Site
YouTube 0 r 0 r 0 r
Facebook -0.85*** -1.06*** -0.75***
LinkedIn -0.71** -0.93*** -0.06
X/Twitter -0.90*** -1.17*** -0.97***
Time (hour) 0.00 0.12 0.07
Is Weekend 0.29 0.11 -0.03
Attention Capture Damaging Patterns
Has Video Autoplay -0.11 0.10 0.05
Has Notification -0.24 -0.52** -0.28
Has Homepage Recommendations -0.11 -0.22 -0.25
Has Homepage Infinite Scroll -0.46 -0.36 -0.45
Has Cluttered Layout -1.71*** -1.84*** -1.59***
Has Saturated Colors -0.24 -0.11 -0.31

Significance: +p = .05; *p<.05; **p<.01; ***p<.001; r: reference

For ACDPs, we found significant negative main effects for Has Cluttered Layout (𝑏 =-1.17, -1.84, -1.59) in all three
models, indicating that users tend to feel less in control, unsatisfied, and misaligned with their browsing goals when
browsing a social media page with a cluttered layout. For browsing intention, we found a significant main effect for
Communication in all three models (𝑏 =1.22, 137, 1.31), indicating that, compared to when users are browsing for the
sake of browsing (Pure Browsing), when users were sending messages or writing posts/comments, they were more
likely to feel in control, satisfied, and aligned with their goal of using the site. Finally, for the site being browsed, we
found significant negative main effects for all social media sites outside of the reference level (YouTube). In other words,
as compared to browsing YouTube, when users browsed Facebook, LinkedIn, and X/Twitter, they reported feeling less
in control, less satisfied, and less aligned with their browsing goals.

In sum, we found that while one ACDP directly correlated with users’ perceptions of distractedness on social media
websites (i.e., notifications), users’ in-situ perceptions of agency, satisfaction, and goal alignment were the strongest
overall predictor of whether or not they felt distracted. These subjective perceptions, in turn, could be heightened by
the presence of another ACDP (i.e., cluttered layout) as well as users’ browsing intention and the social media site they
were browsing.

4.1.2 Why do users get distracted when browsing social media websites? Key elements of perceived distractedness. We
analyzed the semi-structured interviews to understand why participants felt distracted when browsing social media
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websites. Our analysis covered users’ experiences and attitudes toward distracting webpage elements, as well as how
well their browsing experiences aligned with their intentions.

Distracting Elements on Social Media Websites. The presence of distracting elements, such as notifications, was
a commonly reported reason for why participants felt distracted when browsing social media. Participants shared
elements on pages as being particularly distracting — some of these aligned cleanly with Monge Roffarello et al. [47]’s
ACDP taxonomy (i.e., notifications, infinite scroll, autoplay, recommendations), others were not (i.e., cluttered layout,
short videos).

Echoing our quantitative findings where we found main effects in cluttered layout and notifications, participants
also commonly brought up the two ACDPs as a reason for why they felt distracted.

While cluttered layout was not fully captured by Monge Roffarello et al. [47]’s ACDP taxonomy, many participants
shared that when going to social media seeking specific information and/or to keep updated, the presence of a cluttered
layout loaded with significant amounts of peripheral information led to distraction (17/29). For example, P28 commented
on the homepage of Facebook: “there’s so many different types of things on your feed. There’s like ads, and then there’s

like different friends posting pictures or stories [Facebook short videos] even... it’s inherently distracting... it’s hard to focus

on the homepage.” Participants also pinpointed specific elements that contributed to the overall cluttered webpage, such
as the sidebar that “took almost one-third of the whole screen” (P11), or “people’s comments about the video” (P6).

Notifications were distracting both from their quantity and format served on social media websites (12/29) that “[it]
always annoys me to have a bunch of notifications” (P27), or “[I] will have the urge to go clear them [notifications] every

time” (P4). In the same vein, real-time updates such as incoming message popups and live stream comments can cause
intrusive experiences to users’ attention (5/29).

In our quantitative analysis, cluttered layout and notifications are the two ACDPs that are (marginally) significant in
predicting perceived distractedness in the Context and Combined Models (see Section 4.1.1). In our qualitative analysis,
several other distracting webpage elements also surfaced, including infinite scroll, autoplay videos, short videos,
and feed recommendations.

For example, some participants shared that, even with specific goals in mind, they still got distracted when encoun-
tering infinite scroll (7/29). P8, who was on Facebook to reply to a message, mentioned: “in my mind, I need to finish

that first. But sometimes, I will end up just scrolling through or looking for other postings... So that made me feel distracted.”

Others found autoplay videos distracting (11/29), specifically those embedded in the news/social feeds on Facebook,
X/Twitter, and LinkedIn. Videos are played automatically when users scroll through the feed, as P28 noted: “I somehow

just decided or like didn’t decide to switch off. I just let it play through for however many minutes.”

The presence and focus of a stream of “short” videos also led to some users feeling distracted (10/29). Short videos
— often lasting less than a minute — differed significantly from the original longer-form videos with respect to the
video length and presentation style. For example, compared to the original horizontal videos, short videos come in
vertical format. Due to their visual differences, short videos tended to “stand out” on the page. P20 noted “there’s a clear

difference in the style of content of the shorts”, and said that short videos presented were “asking me if I want to be in

this completely different mindset. It’s like if you’re trying to relax and somebody offers you an energy drink... it’s sort of

repulsive.”

Finally, many participants mentioned feed recommendations as the main source of their distractions (26/29). Regard-
less of whether the recommended content aligned with participants’ actual interests, participants shared instances
in which they found such recommendations distracting. For example, P26 felt distracted when reviewing connection
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requests on LinkedIn because of “some interesting posts by my other friends [on the newsfeed].” On the other hand, unfit
recommendations distracted participants by making them wonder why they got the feed recommendation in the first
place. For example, P12 was distracted by posts of influencers that he never had and was not interested in engaging
with, saying that “it keeps on featuring on my homepage feed... I also wonder why: if I’m not even liking it, not even reading

it, why it keeps on coming on my feed?”

We found discrepancies between our quantitative and qualitative findings regarding how ACDPs affect participants’
distractedness. Specifically, besides notifications and cluttered layout, feed recommendations were frequently brought
up in participants’ interviews as a source of distraction. However, we did not find a strong correlation between the
presence of these ACDPs and participants’ self-reported perceived distractedness in our quantitative models. Our
participants explained such discrepancies, in part, as being because they became gradually habituated and indifferent
toward distracting elements (15/29). For example, P5 mentioned he got less distracted by the cluttered layout on
LinkedIn because “I was becoming more and more used to that initial clutter... as the more and more I go to LinkedIn, it’s

more normal to look at... it’s becoming less and less distracting because I’m so used to looking at it once I look at LinkedIn.”

Slightly different from habituation, participants also expressed that they became indifferent to these distracting elements,
such as the recommended posts they saw on the webpage: “they’re trying really hard to distract you. But it doesn’t work

because it’s [recommended posts] not useful.” (P9).

Browsing Intention Alignment. Users also reported feeling distracted when social media sites presented them
with content that did not align with their browsing intentions: e.g., showing professional-relevant content when hoping
to take a small mental break from work, or showing irrelevant content when trying to find specific information. This
misalignment occurred when social media sites showed participants unexpected, irrelevant, or inaccurate content.

While participants were often browsing social media websites to kill time or take a break, they discussed having
specific expectations of the content they were hoping to encounter. They reported feeling distracted, then, when the
content the website showed them deviated from these expectations (17/29). For example, P8 elaborated on the
reason she felt distracted on Facebook due to such deviation: “for Facebook, I really want to focus on the updates from my

friends, or from the groups I joined. But for those recommended posts, it is a random post, it’s more like for entertainment,

which is kind of wasting my time.”

Other times, participants reported seeking specific information and felt distracted when the website prioritized
displaying content irrelevant to their specific information needs (10/29). For example, P12 felt distracted on
the LinkedIn homepage because “you go with a certain intent, right? ... I’m applying for jobs in product management.

My assumption is my 70, 80, 90% content would be around this.” Nevertheless, he found himself distracted when seeing
posts of self-promotions “because I’m looking for certain content, and I have to spend some extra energy to find my specific

content among all the noises that have been thrown on the recommendation page.”

Finally, another common reason that users reported feeling distracted was when the website showed inaccurate
search results (6/29). Our participants shared examples of when they tried to search for specific information/content
on the website. Instead of curating content that accurately reflected users’ needs, the website distributed promotional or
advertising content. For example, P6 shared an example when she looked for a specific user profile, but LinkedIn, with
the hope of increasing her engagement “just pulled up so many different things. It pulled up top posts and recommended...

it was just more posts from top contributors, and that was just not relevant.”
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On the contrary, participants also shared instances where they did not feel distracted: these experiences occurred
when a social media site provided an experience in-line with users’ intentions, as well as when the task-at-hand was
less prone to distractions.

Our participants shared that they felt less distracted when a social media site provides an expected experi-
ence (26/29). In situations where users had less direct control over their experience — e.g., when interacting with
algorithmically-curated feeds — users reported feeling less distracted when the content they were fed was aligned
with their current intents or interests. For example, P25 noted that while “there was a lot that I was looking for [on X]”,
she was able to find information about a local sports event and the weather and found the experience not distracting
because “they were a time-specific event that was happening at that moment... it was a heavy topic.”

Users also reported feeling less distracted when they had more direct control over the content they would be shown:
e.g., when browsing posts in a specific interest group, profile of a specific user, or a specific search result. For example,
when P28 explained why they were not distracted on a Facebook group where people give away free things: “it is
inherently a little bit more focused, because at least this group is very specific topic... every post is about people giving things

away. You’re not going to see a mix of random topics.” Our participants also mentioned functionalities on the website
that allow them to remove distractions and pay full attention to the tasks at hand. For example, YouTube’s “Theater
mode” and “Full screen” features allow users to view videos without seeing the sidebar and comments.

Finally, users reported feeling less distracted when they were engaged in a task that was less prone to distractions
(18/29). Participants shared examples when they were so focused on the task-at-hand, e.g., focusing on reading a post,
that they could mentally block the distractions they encountered. Conversely, others discussed not feeling distracted
when they had no specific purpose (16/29) for navigating to the website — in these cases, they were generally open to
distraction (e.g., relying on feed recommendations).

4.2 How does Purpose Mode affect people’s use and experience on social media websites? (RQ2)

To answer RQ2, we first contextualize participants’ use of and experiences with incorporating Purpose Mode in their
day-to-day social media browsing. We report on the descriptive analysis of participants’ usage of Purpose Mode in
the second week of the field study, more specifically, the adoption of specific features and their toggle behaviors
(Section 4.2.1). Then, we answer the questions concerning how Purpose Mode, a technology probe that helps users
remove ACDPs, affects their use and experience when browsing social media websites (Section 4.2.2).

4.2.1 Overview of how participants use Purpose Mode. While not mandatory, we found participants frequently use
Purpose Mode features during the study period, with the configurations they found preferable early on in the study.

Time spent on each Purpose Mode feature: participants used the features 62% of the time. As a reminder, participants
were free to use or not use any of the six Purpose Mode features while participating in our study. We started by
analyzing how much time participants spent using each of these features. We only take into account time spent with a
feature activated on its corresponding target site — i.e., a total time spent of 10 seconds for “YouTube Desaturation”
means that a participant actively browsed YouTube for a total of 10 seconds with the Desaturation feature activated. In
addition, to ensure participants had ample time to explore the use of Purpose Mode on a given website, we only report
on data for websites that participants spent at least ten minutes browsing in the second week of the field study.

Overall, we found that some features were universally popular, while others were more polarizing (See Appendix
Table 9 for the time participants spent on each social media website with a given feature enabled). Four out of our six
features — i.e., Homepage Finite Scroll, Block Autoplay, Hide Notification, and Compact Layout — were, on average,
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enabled for over 70% of the time that participants used on our supported social media websites. Specifically, participants
almost always enabled the Block Autoplay feature when browsing all four social media websites, and the Compact
Layout feature when browsing X/Twitter. On the contrary, the Desaturation and Hide Homepage Feeds features were
enabled less consistently — 35% and 25% of the time, respectively. Still, some participants used the features for more
than 90% of their active browsing time, while others used them for less than 10% of that time. This rift in usage suggests
that the benefits of some features (e.g., Compact Layout) are more generalizable across users, websites, and browsing
contexts, while other features (e.g., Desaturation) are more situationally useful and require more user customizability.

Overall, Purpose Mode features were, on average, used for about 62% of participants’ overall social media browsing
time. This proportion was consistent across websites, as well (Facebook: 62%, LinkedIn: 62%, X: 65%, and YouTube: 60%).

Purpose Mode feature toggles: participants keep their customized configurations. We next take a closer look at whether
and how participants enabled or disabled a given Purpose Mode feature. Recall that at the beginning of the second week
of the field study, we guided each participant to enable all features in Purpose Mode on the supported social media
websites and encouraged them to freely toggle on/off to get familiarized with each feature. For the analysis, we removed
the toggles made during this training phase, and only considered changes participants made during the field study.

Overall, participants did not toggle Purpose Mode feature often, with an average of around nine times (mean = 9.32,
sd = 6.57) throughout the study. Appendix Figure 7 shows the number of toggles of each feature, by each participant.
For websites that participants spent more than 10 minutes in the second week, features applied to YouTube were the
most toggled, with an average of about five times (mean = 4.69, sd = 4.08), followed by Facebook (mean = 3.53, sd =
3.10) then LinkedIn (mean = 2.80, sd = 1.74), and features applied to X were used the most consistently with the least
toggles (mean = 2.22, sd = 1.30). Among the six feature categories of all supported sites, participants toggled Hide
Homepage Feed, Compact Layout, and Desaturation more with an average of about twice (mean = 1.91, 1.66, 1.69), and
toggled Homepage Finite Scroll and Hide Notifications about once (mean = 1.31, 1.06) throughout the study. None of
our participants disabled the Block Autoplay feature on any website during the field study.

We also take a closer look at when our participants toggled features throughout the second week of the study — did
users experiment with features only early on, or did they toggle features on and off throughout the study? To that end,
we summarize the number of toggles (across all features) that occurred on each day of the second week of the field
study in Table 5. Many participants made the majority of their toggles on the first two days of the study, suggesting that
users may experiment more in their initial uses of Purpose Mode before settling on a more permanent configuration
that they only sparingly revisit afterward. As P22 stated: “once I had it set up the way that I needed it, I didn’t need to
change it anymore... I figure out how to make it function the way I wanted it to.”

Still, some participants did toggle features even after the first few days. They would toggle features on to mitigate
encountered distractions and off to restorewebsite utility. For example, P23mentioned she enabled the Desaturation
feature prior to navigating to Facebook one day to reduce her temptation to engage with a specific type of content: “It
[Desaturation] was like a last-minute resort, especially for Buzzfeed articles. Because I didn’t have to read up on some of

them, I didn’t want to do random quizzes... that was a waste of time. So I desaturated it in advance.” On the other hand,
while P28 enjoyed removing video comments when browsing YouTube in general, they hid or revealed those comments
by toggling on and off one part of the Compact Layout feature11 when browsing YouTube because “the videos that I was

11To make our toggle analysis consistent across the four social media websites, we did not count the toggles of the Hide Video Comment feature on
YouTube (Section 3.1.5) as toggles of Compact Layout.
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Table 5. The number of times that participants toggled any feature for each day in the second week of their field study.

# of toggles on day...
PID 1 2 3 4 5 6 7 7+ Total

P01 5 5 – – – – – – 10
P02 10 6 – – 2 – – – 18
P03 2 – – – – – – 4 6
P04 – 4 – – – – – – 4
P05 3 – – – – – 1 2 6
P06 – – – – – 1 – – 1
P07 18 1 2 – – – – – 21
P08 – 7 – – – – – – 7
P09 1 – – 1 – – – – 2
P09𝑤 4 – 1 1 – – 1 – 7
P10 – 4 1 – – – – – 5
P10* 3 – – 2 – – – – 5
P11 5 1 – 3 1 1 – – 11
P12 – – 3 – – – – – 3
P13 3 2 1 1 2 – – – 9
P14 8 – – 1 – – – – 9
P15 2 – 5 3 3 3 – – 16
P16 – 1 – 2 6 – 1 14 24
P17 4 – 1 – – – 1 – 6
P18 9 – – – – – – – 9
P19 – – – – – – 2 – 2
P20 4 – – – – – – – 4
P21 4 3 1 – – – 1 – 9
P22 5 – 1 – – – – – 6
P23 – – – 8 4 3 9 – 24
P25 6 – – 3 – 1 – 1 11
P26𝑤 1 – – 6 9 – – – 16
P27 2 5 2 2 6 – – – 17
P28 1 – – – – – – 2 3
P29 3 6 – – – – – 2 11
P30 – – – 7 – – – 9 16

𝑤 : a work-related device/browser profile; *: a second device that the participant kept on all the time only for YouTube

watching, I kind of realized that I am interested in what other people are saying or how others receive the video... So I have

definitely toggled on and off just to see other people’s input.”

4.2.2 Purpose Mode’s effects on distraction mitigation and behavior changes on social media. In this section, we discuss
how PurposeMode affects users’ use and experience on social media websites. Besides PurposeMode’s main functionality
— mitigating ACDPs — we found that it also created more focused and efficient browsing experiences, alleviated distress
and improved well-being, and increased users’ sense of control. Participants also identified ways Purpose Mode failed:
i.e., by decreasing the utility of a website, and increasing the task loads needed to navigate through the websites.

How does Purpose Mode features mitigate distractions? Purpose Mode is designed to mitigate distractions caused
by common ACDPs such as video autoplay, cluttered layout, and infinite scroll. There was a significant decrease in
perceived distraction once our participants were able to use Purpose Mode features to browse social media websites —
the percentage of EMA responses in which participants reported feeling distracted dropped significantly from 27.9%
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Fig. 6. Distribution of each participant’s overall perceived distractedness (%) when not using (week 1) and using (week 2) Purpose
Mode.

pre-Purpose Mode to 7.1% post-Purpose Mode (see Figure 6 for the distribution of each participant’s overall perceived
distractedness with and without Purpose Mode).

Almost all of our participants (28/29) explicitly mentioned that using Purpose Mode to remove ACDPs from social
media websites was helpful. P5, for example, pin-pointed how Finite Homepage Scroll helped him resolve and get more
critical of the temptation of scrolling infinitely to browse more content on YouTube: “it just reduced the amount of

time that I spent scrolling and stuff... if it wasn’t in the first couple pages of the recommended, then I would tend to either

try to find something specific, go somewhere else, or just choose what’s recommended... if I’m not finding it within my

recommended first couple pages, am I really going to find something that extremely catches my eye or something that I

really want to watch? And if it’s so far down?” Block Autoplay helped users avoid getting distracted by videos they
would otherwise pay no mind: “autoplay on Facebook has never really been useful for me. And occasionally, I’ve gotten

into watching videos on Facebook for five minutes, but it’s really just because I’m curious as to what they’ll show me. I don’t

usually watch videos on Facebook” (P20). Hide Notifications helped participants resist impulses to engage in peripheral
tasks, as P9 mentioned: “I get five million notifications. I just left this (Hide Notifications) on and was not annoyed by

[notifications]... So now that I don’t have notifications, I don’t feel compelled to go and click on it for the sake of clearing the

notification and not actually looking at the content.” Similarly, participants mentioned that Compact Layout allowed
them to focus on the “main content” of a social media site. For example, P21 contrasted his experience in browsing
YouTube before and after enabling the feature: “it’s just less distraction. So if I just turn it [Compact Layout] off, all these

things [e.g., subscriptions section] appear... especially when you click on a video, then it becomes even more clear, simply

because now you don’t have any recommendations coming and everything. It’s just one video.”

The Hide Homepage Feed and Desaturation features were less used than others. Still, some participants utilized
these features as well. For example, P23 mentioned she enabled Hide Homepage Feeds on YouTube “because I didn’t
want to get distracted by seeing what was on my homepage... I need to watch something educational, take notes, and move

on to the next task. There’s no room for distraction or killing time. So I had turned it [Hide Homepage Feed] on because that

way I would also know what to look for, and not let the algorithm take me wherever.” Desaturation made the potentially
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distracting content on the social media website less engaging: “It makes me less distracted by a very provocative color of

content. Because everything seems to be pretty toned down, I didn’t get necessarily motivated to scroll up and scroll down...

That’s the biggest motivation that I kept using it.” (P11).

When does Purpose Mode fall short of removing distractions? Participants found Purpose Mode to be helpful at
removing distractions more often than not, but did identify situations where it did little.

In situations where participants did not feel distracted to begin with, Purpose Mode was not perceived to be
particularly helpful (nor as unhelpful) (19/29). For example, P22 mentioned when she watched videos on YouTube,
Purpose Mode features “weren’t really preventing me from being distracted or causing me to be distracted, because generally

I’m not [distracted].” Likewise, if participants were not as exposed or susceptible to ACDPs, they felt similarly indifferent
towards Purpose Mode. For participants who seldom received notifications, for example, the Hide Notifications feature
did not make much difference.

In situations where participants were exposed to ACDPs, Purpose Mode was deemed not particularly helpful when
participants had already taken similar remedies to address the distractions (9/29), such as using theater mode when
watching videos on YouTube to avoid all the comments and sidebars (e.g., P17), or turning off autoplay videos through
service settings (e.g., P9).

How does Purpose Mode affect how users’ social media browsing behaviors? Less time spent (12/29): Participants
spent around two hours every day on social media websites over the course of the two-week field study. When using
Purpose Mode, however, they spent an average of 21.5 fewer daily minutes (𝑁 = 29; sd = 46.26) on social media websites
overall. Specifically, they spent an average of 2.6 fewer daily minutes (𝑁 = 25; sd = 4.46) on Facebook, 7.5 minutes (𝑁 =
18; sd = 26.19) on LinkedIn, 7.1 minutes (𝑁 = 12; sd = 16.30) on X, and 12.6 minutes (𝑁 = 27; sd = 35.61) on YouTube (see
Appendix Table 10 for the differences in the averaged time-spent-on-site between the first and the second week of the
field study of each participant). During post-study interviews, participants also mentioned that they felt they had spent
less time on social media sites when using Purpose Mode, and shared multiple reasons as to why. For those who went
on social media with no specific goals, Purpose Mode “removed a chunk of what I was doing on Facebook, which was

purposelessly browsing the feed” (P28). For participants who went on social media websites with specific objectives, e.g.,
to find particular information and sell second-hand goods, Purpose Mode helped them finish the intended tasks in less
time by eliminating distractions and irrelevant content: “Twitter just had a lot of extra stuff everywhere. ...it [Compact

Layout] allowed me to look for just whatever I came in for much more efficiently” (P25).
Some participants mentioned that Purpose Mode had a reflective effect by making them aware of their social media

website use habits; this reflection, in turn, may have led them to consciously limit their use of the websites. For example,
P27 said that the features, especially Homepage Finite Scroll, “made me very conscious of how much I was scrolling, and

made something a choice that wasn’t a choice before, which I think caused me to spend less time on.” Other participants
(2/29) mentioned that Purpose Mode helps them make decisions faster by reducing the number of choices they have to
make. For example, P18 found Homepage Finite Scroll helpful on YouTube by allowing him to more decisively make a
choice as to what video to select “it just makes a decision quicker and easier, and [I] load up less tabs to be watched at an

unknown date.”

Alleviating distress and improving well-being (25/29): ACDPs can not only distract — they can overwhelm.
Prior to using Purpose Mode, some participants (4/29) described their social media experiences as inducing “sensory
overload.” For example, P29 described her browsing experiences as: “very bright. It’s very colorful. It just seems like

it’s screaming at me... It’s a lot at one time.” Purpose Mode curtailed this sensory overload by muting sensory stimuli
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through, e.g., the Desaturation and Block Autoplay features. In turn, thirteen participants commented that Purpose
Mode made them feel less irritated (e.g., P9), less frustrated (e.g., P29), and less anxious (e.g., P16, P20). Conversely,
participants described the use of Purpose Mode as instilling “a sense of calm” (P28).

With Purpose Mode features, participants (24/29) found themselves to be more focused. P10 elaborated on his
experience of using Facebook with the Compact Layout feature enabled: “it feels a lot cleaner, it feels a lot more structured,

it feels a lot easier to actually pay attention to the content that I want to consume, instead of being distracted by whatever

else they’ve managed to squish onto the screen.”

In short, Purpose Mode appeared to alleviate emotional distress and generally appeared to improve well-being when
participants browsed social media sites.

Increased sense of control (12/29): Twelve of our participants reported that with Purpose Mode, they felt as
though they had more control over their social media browsing experiences. For example, P18 mentioned “it’s nice not

getting hooked into something that I wouldn’t have engaged with willingly. And it’s just nice to be in control”. To that end,
the Homepage Finite Scroll and Block Autoplay features were two of the most commonly used and discussed when
users explained how Purpose Mode increased their sense of control over their social media browsing experiences. Both
features created checkpoints for users to evaluate their social media usage and curtailed the ability for social media
sites to automatically flood them with new content without explicit consent. For example, when sharing his experience
with using the Block Autoplay feature, P10 said that “it ensures that you as an individual have agency over what you

watch, by essentially forcing you to be the one to actually click on a video to watch instead of just letting YouTube decide

what you should watch.”

Where Purpose Mode failed: Decreasing website utility and increasing task load: Purpose Mode decreased
the utility of social media sites in some ways for most participants (28/29). Colors, for example, can communicate
important information about the content to which a user is exposed. Removing color, in turn, can make it more difficult
for users to interpret content where colors are important. P23 turned off the Desaturation feature when selling furniture
on Facebook market, explaining “I had to have the color on so that I could also see what the listed object color was.” Colors
also make content more vibrant and engaging. As P27 explained: “I like seeing the colors and videos and things that I’m
going to watch. I think that’s like part of the experience, particularly for YouTube.”

Some participants shared that the removal of the homepage — as the Hide Homepage feature does — makes social
media sites unusable. Without homepages, participants can no longer rely on system recommendations and need to
manually search for information. However, manual search can be difficult if participants navigate to the website without
a specific intent. P21 said “I found that I don’t know what to watch. I need some recommendations to start with.”

Besides decreasing the utility of social media sites, some participants found Purpose Mode increases task load
when browsing social media websites (12/29). For example, the Homepage Finite Scroll feature requires users to actively
click on a button to load additional content, whereas previously, no such active interaction was necessary. For example,
P13 expressed irritation after using Homepage Finite Scroll for some time “because I had to click every time to scroll it.”

This dichotomy — between participants appreciating Purpose Mode features for requiring them to be more intentional
in their browsing, and feeling irritated by it for the same reason — highlights the need for individual configurability
and personalization when building tools like Purpose Mode. There can be no one-size-fits-all solution. We discuss how
to craft tools to help users configure distraction-free browsing experiences in Section 5.2.
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5 DISCUSSION

Our findings bridge gaps in studying and mitigating the impact of ACDPs on users’ perceived distractedness. Extending
beyond prior work, our work sheds light on when and why users are distracted by ACDPs on social media platforms in
situ. Moreover, we designed a tool to reduce perceived distractedness on social media websites, and demonstrated its
effectiveness through a field trial. To that end, we discuss how our findings expand our understanding of the relationship
between ACDPs and users’ perceived distractedness (Section 5.1). Additionally, Purpose Mode features are built to be
adaptable and adjustable to users’ real social media website use, moving beyond the limitations of previous interventions
and studies, which were often single-platform-specific or lacked personalization (e.g., [36, 40, 64]). Thus, our findings
shed light on creating tools like Purpose Mode that can be personalized to meet individual needs across different social
media contexts in practice (Section 5.2), as well as on what building an ACDP-free social media website experience
entails in the long run (Section 5.3).

5.1 ACDPs are weak predictors of reported distraction, but are commonly blamed when participants feel
distracted

During the first week of the field study — prior to having access to the distracting mitigating features we implemented
in Purpose Mode — participants reported being distracted in 28% of their EMA responses.

To understand what led participants to feel distracted, we analyzed how perceptual and contextual factors correlated
with reported distraction. We found that perceptual factors — i.e., people’s sense of agency, satisfaction, and goal
alignment — correlated more strongly with how distracted they felt than contextual factors — i.e., the website they were
browsing and whether it featured ACDPs hypothesized to cause distractions based on prior literature [47]. Even though
only few of the ACDPs we measured were observed to have a statistically significant correlation with how distracted
participants reported feeling, our mid-stream interviews with participants illustrated how participants viewed many
ACDPs — like video autoplay, feed recommendations, and infinite scroll — as leading them to feel less in control and
more distractable.

We hypothesize that this discrepancy can be explained by habituation: participants have become so habituated
to ACDPs when browsing social media websites that they don’t feel particularly distracted when exposed to them
moment-to-moment, but when asked to reflect on the times they do feel distracted, ACDPs come to focus in their
reasoning. Future work will be necessary to test this hypothesis, but data from the second week of our field study do
appear to implicate ACDPs as having a larger effect on how distracted people feel than our regression model might
imply.

5.1.1 Eliminating ACDPs with tools like Purpose Mode greatly reduces reported distraction. In the second week of our
study — once participants were afforded access to the ACDP-mitigating features we implemented in Purpose Mode
— they reported feeling distracted in only 7% of their EMA responses — compared to 28% in the first week without
using Purpose Mode. Thus, participants reported feeling distracted far less frequently when the ACDPs in social media
websites were forcibly eliminated or muted by Purpose Mode.

Purpose Mode demonstrates that affording users agency over the presence or absence of ACDPs in social media
websites can improve users’ subjective browsing experiences by reducing distraction. Purpose Mode’s helpfulness
was also highlighted by participants’ desire to continue using Purpose Mode: almost all of our participants (28 out of
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29) informally expressed interest in continuing to use Purpose Mode after the study ended. Some participants even
proactively asked the research team not to remove Purpose Mode from their browsers12.

5.2 Configuring distraction-free browsing experiences

As our findings reveal, people’s perceptions of distractedness when browsing social media websites can be context-
dependent. For example, users wanted the Desaturation feature to be active for only some kinds of content, and only
some of the time. Yet, while Purpose Mode was designed to make it easy to toggle features on and off in real-time,
participants rarely adjusted the settings they settled upon early in the study. The few times they did, it was to disable a
Purpose Mode feature in order to access functionality that it removed (e.g., comments on a video). In short, as prior
work suggests, default settings anchor [59], whether or not they are in-line with user preferences.

To improve the efficacy of tools like Purpose Mode, then, it will be necessary to reduce the number of configuration
decisions users must make. One promising approach to that end might involve collaborative filtering techniques [55]
where the default settings for each site are configured to be similar to those configured by other “similar” users. Prior
work in usable privacy, for example, has shown that a personalized privacy assistant that automates decision-making
for permissions by assigning users to one of a small set of “profiles” based on their prior decisions greatly reduces
burden while improving configuration accuracy [33].

Moreover, with modern advances in computational understanding of user interfaces (e.g., [60]) and instructable large
language models, we envision an opportunity for incorporating interactive machine learning techniques where users
can specify their preferred preferences in natural language to improve the accuracy of these models in real-time.

5.3 Toward ACDP-free social media websites

The evidence we present in this paper illustrates that ACDPs both distract and harm. Indeed, when using Purpose Mode,
participants reported feeling distracted far less frequently than when not. Moreover, participants reported feeling less
anxious and irritable, and feeling more sense of control. So, how might we envision a world where social media services
— for all the benefits they provide users — continue to exist but without ACDPs?

Our findings suggest there may be some incentive alignment for social media services to provide users with more
agency over whether ACDPs should be enabled on social media sites. For example, when using Purpose Mode, some
participants shared that they wanted to use these websites even more because there were fewer distractions. As P29
noted: “I had to look up something for work. Before, I would just look on another website, because I know on YouTube

would make me really frustrated with all of the things going on with it. I would be really overstimulated. But now, with all

the whitespace, and no [video] comments... just the way it looks, now it’s a lot better. And now I just find myself going to

YouTube exclusively.” Some social media websites are indeed exploring alternative paid-subscription business models
that allow for a more customizable and ad-free user experience (e.g., X, YouTube, Facebook, and Instagram in some
European countries).

Nevertheless, the economic incentives of maximizing engagement under surveillance capitalism [66] make it unlikely
that social media services will act entirely independently to mitigate the presence of ACDPs. Regulation must play a
role. Privacy regulations provide one possible model forward — the GDPR in the EU, and the CCPA in the U.S., for
example, require online service providers to provide users with greater awareness of cookie use and controls to mitigate
their use. While the effectiveness of “cookie banners” is questionable for a variety of reasons [57], a regulation that

12To comply with our IRB protocol, we did have to remove the browser extension from all of our participants’ browsers.
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requires social media sites to provide users with controls to reduce the presence of ACDPs in their browsing experiences
might be a necessary first step in reducing the attentional harms these design patterns entail. A necessary precursor
to these regulatory interventions may be sustained collective action where users contribute experiences of harm and
demands for redress — again, we might turn to the usable privacy literature to explore how to systematize these harms
and organize collectives [61, 62].

As we await more permanent solutions in the form of regulation and ethical design, we envision a need for third-party
tools and services to provide users with relief against ACDPs in the short term. For example, browsers like Brave now
allow users to apply pre-defined, as well as self-defined CSS selectors to remove any website elements they want13.
Similarly, third-party ad blockers and tracking blockers are widely used and may consider incorporating features like
those implemented in Purpose Mode to provide users with additional protections against exploitative surveillance
capitalism.

Finally, while we only focused on social media websites in this work, we note that ACDPs that were once primarily
on social media (e.g., video autoplay, homepage recommendations) are now expanding to other types of digital products
and services. For instance, e-commerce platforms like Amazon have introduced features such as shopping livestreams
and videos to create a more engaging and interactive shopping experience14. Additionally, platforms that blend social
media with e-commerce have also emerged15. In other words, as the boundary of what counts as social media broadens,
so too do the potential harms of ACDPs in these spaces.

5.4 Limitations

Our work has several limitations. First, for our EMA sampling, to not overwhelm our participants, we randomly sampled
at most six times on a given day when they browsed social media websites; thus, our dataset did not cover all browsing
contexts they might have encountered during the study period. We also did not consider their social media use on other
devices, e.g., smartphones.

Second, we did not randomize the order of the study weeks. For all participants, the first week was spent collecting
their baseline social media use without any intervention, and the second week was spent with Purpose Mode features
available (see Section 3.4). This decision was made to avoid post-intervention effects, as prior exposure to Purpose
Mode could have altered participants’ social media behaviors, even in the absence of active interventions [40]. However,
the lack of randomization may have introduced an order effect, as participants may have been primed to think about
distraction when they began using Purpose Mode. Future research should explore whether the ACDP-removal effects
observed with Purpose Mode persist in the long term. Additionally, participants may have been influenced by demand
characteristics — the expectation that the tool should reduce distraction16. To mitigate this, we encouraged participants
to selectively toggle features on and off according to their preferences during the study. We also asked them to reflect
on instances where Purpose Mode fell short or failed to meet their expectations (see Section 4.2.2). Finally, because we
also collected objective behavioral measures beyond self-reports, such as time spent browsing, we can cross-validate
the self-report data. For example, one would expect that if participants did indeed perceive less distracted, they would
spend less time on social media websites — and we found that to be true.

Third, we built Purpose Mode as a Chromium-based browser extension, thus excluding a number of potential
participants who do not primarily use a Chromium-based browser. Still, the user experiences of the four social media
13https://brave.com/shields/
14https://www.cnbc.com/video/2023/02/14/us-livestream-shopping-takes-off-on-tiktok-amazon-live-and-youtube.html
15https://www.scmp.com/tech/big-tech/article/3272070/chinas-xiaohongshu-carves-out-niche-increasingly-crowded-e-commerce-market
16https://en.wikipedia.org/wiki/Demand_characteristics
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websites we studied are consistent among major browsers (e.g., Firefox browser). In addition, we recruited a broad
array of participants who varied in the use of these social media websites, e.g., time spent, and purposes of browsing.
Fourth, we built Purpose Mode features by manually identifying and modifying HTML and CCS elements. This process
can be error-prone and requires periodic adjustments. Fifth, the browsing intentions of the browsing context factors
we collected for quantitative analysis were self-reported. In theory, this factor could be automatically inferred. Since
our goal was to create explanatory models, we opted for self-reporting to ensure higher fidelity in our data. Finally,
our participants were all based in the United States of America. Future work can validate and expand our findings in
cross-cultural/language contexts of social media website use.

6 CONCLUSION

In this paper, we 1) conducted a two-week, mixed-methods study with 29 participants to model when and why users get
distracted when browsing social media websites; and 2) built a browser extension, Purpose Mode, which offers internal
support mechanisms to remove attention capture damaging patterns (ACDPs) on these websites. We ran a one-week
field study to evaluate the effectiveness of the browser extension with the same 29 participants. We found that users’
subjective perceptions of the browsing experience at the moment, such as the sense of control and satisfaction, and
some ACDPs, such as notifications, were highly correlated with when they felt distracted. We also found the reasons
why users felt distracted related to their experience and attitudes toward distracting elements on the page, as well as
how well their browsing experience aligns with their browsing intentions. By using Purpose Mode, participants’ overall
perceived distractedness when browsing social media websites dropped from 28% to 7%, and they spent an average of
21 fewer daily minutes on these sites. Besides mitigating distractions and reducing use time, Purpose Mode also helped
participants feel less irritated and frustrated, and increased their sense of control when browsing social media websites.
These insights demonstrate the efficacy of Purpose Mode goes beyond simply mitigating distractions, and empowers
users in curating a distraction-free browsing experience that is meaningful to them.
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Table 6. General participant demographics.

# Age Gender Education Occupation
P1 29 Man Master’s degree Student
P2 30 Woman Master’s degree Student
P3 23 Man Master’s degree Student
P4 25 Woman Bachelor’s degree Student

P5 23 Man Some college Business, management, or financial
(e.g., manager, accountant, banker)

P6 22 Woman Bachelor’s degree Student

P7 27 Man Master’s degree Computer engineer or IT professional
(e.g., systems administrator, programmer, IT consultant)

P8 26 Woman Master’s degree Computer engineer or IT professional
(e.g., systems administrator, programmer, IT consultant)

P9 25 Woman Master’s degree UX researcher

P10 27 Man Master’s degree Computer engineer or IT professional
(e.g., systems administrator, programmer, IT consultant)

P11 33 Man Doctorate Scientist (e.g., researcher, professor)
P12 32 Man Master’s degree Student
P13 21 Man Bachelor’s degree Student
P14 24 Man Master’s degree Student

P15 27 Man Master’s degree Computer engineer or IT professional
(e.g., systems administrator, programmer, IT consultant)

P16 44 Woman High school Landscaping and general contracting worker
P17 21 Woman Some college Student
P18 41 Man Bachelor’s degree Art, writing, or journalism (e.g., author, reporter)

P19 29 Man Bachelor’s degree Computer engineer or IT professional
(e.g., systems administrator, programmer, IT consultant)

P20 32 Man Associate’s degree Computer engineer or IT professional
(e.g., systems administrator, programmer, IT consultant)

P21 33 Man Doctorate Scientist (e.g., researcher, professor)
P22 55 Woman Bachelor’s degree Service (e.g., retail clerks, server)

P23 25 Woman Master’s degree Engineer in other fields
(e.g., civil engineer, bio-engineer)

P25 38 Woman Master’s degree Education (e.g., teacher)
P26 23 Man Bachelor’s degree Student
P27 22 Non-binary Bachelor’s degree Administrative support (e.g., secretary, assistant)
P28 32 Non-binary Master’s degree Administrative support (e.g., secretary, assistant)
P29 24 Woman Bachelor’s degree Medical (e.g., doctor, nurse, dentist)
P30 27 Woman Bachelor’s degree Scientist (e.g., researcher, professor)

Manuscript submitted to ACM



Purpose Mode 37

Table 7. Codebook for qualitative analysis.

Why do users get distracted when browsing social media websites? (RQ1)
Why user is distracted
Distracting elements on social media websites
- cluttered layout
- notifications
- real-time updates
- infinite scroll
- feed recommendations
- autoplay videos
- short videos
Browsing intention alignment
- webpage content deviated from users’ expectations
- webpage prioritized displaying irrelevant content
- webpage showed inaccurate search results

Why users is not distracted
Habituation & indifference toward distracting
elements
A social media site provides an expected experience
- webpage content fed was aligned with their current
intents or interests
- self-curated webpage content
- internal functionality supporting distraction-free
experience
Task at hand was less prone to distractions
No specific purpose when browsing

How does Purpose Mode affect people’s use and experience on social media websites? (RQ2)
Purpose Mode is helpful
Mitigate discussions
Less time spent
- resolve choice overload/paralysis
Enhance mental states
- make the interface less overwhelming
- help focus
Increase sense of control

Purpose Mode is not helpful / unhelpful
User was not distracted in the first place
User already took action to resolve distractions
Decrease website utility
Increase task load
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Table 8. The average hours that our participants spent on each social media website, including both the first and the second week of
the field study, and the percent of time that participants spent on the given sites. Columns five to nine add up to 100%.

% of the total online time spent on...

PID
Total
online

(hr/day)

Social
media

(hr/day)

Social
media
overall

FB LI X YT Other

P01 11.5 6.3 54.6 0.3 1.0 0.1 53.2 45.4
P02 1.3 0.4 33.7 8.9 8.9 13.1 2.8 66.3
P03 4.6 0.2 4.4 0.1 0.2 0.9 3.3 95.6
P04 2.2 0.1 5.1 1.4 0.3 3.3 0.0 94.9
P05 2.1 1.1 53.7 2.5 3.0 0.0 48.2 46.3
P06 3.8 0.2 5.1 1.2 0.8 0.0 3.1 94.9
P07 1.5 0.4 23.7 19.3 1.1 0.0 3.2 76.3
P08 1.0 0.6 61.3 4.7 0.8 0.1 55.6 38.7
P09 0.7 0.2 29.3 11.0 3.0 6.3 9.0 70.7
P09𝑤 1.8 0.6 31.9 0.3 10.2 7.7 13.7 68.1
P10 0.3 0.2 73.7 67.1 0.0 0.0 6.6 26.3
P10* 23.7 23.7 100.0 0.0 0.0 0.0 100 0.0
P11 1.7 1.0 60.4 0.9 0.3 0.8 58.4 39.6
P12 6.1 1.6 26.8 1.0 23.3 0.0 2.5 73.2
P13 2.9 0.5 18.3 0.8 8.0 2.0 7.5 81.7
P14 2.8 0.4 13.3 0.6 1.4 0.7 10.6 86.7
P15 3.1 1.8 58.2 5.6 0.3 0.4 51.9 41.8
P16 13.9 0.4 3.2 0.4 0.1 0.2 2.5 96.8
P17 3.8 0.5 12.0 0.6 0.6 0.1 10.7 88.0
P18 5.9 5.0 84.8 6.0 1.2 18.9 58.7 15.2
P19 2.0 0.4 18.3 0.0 1.8 3.9 12.6 81.7
P20 4.5 2.0 45.9 2.6 0.1 0.0 43.2 54.1
P21 2.8 1.7 60.2 2.7 13.1 0.0 44.4 39.8
P22 9.9 2.7 26.9 2.7 0.8 0.0 23.4 73.1
P23 2.9 1.0 34.7 4.5 0.0 0.0 30.2 65.3
P23𝑤 0.3 <0.1 2.5 0.0 2.5 0.0 0.0 97.5
P25 0.2 0.1 81.8 9.9 20.6 18.7 32.6 18.2
P26 0.4 0.2 56.9 0.4 0.1 0.0 56.5 43.1
P26𝑤 8.6 0.5 5.2 1.4 0.6 0.1 3.0 94.8
P27 1.9 0.6 30.4 2.4 2.5 2.1 23.4 69.6
P28 5.5 0.9 16.7 1.2 0.3 1.1 14.1 83.3
P29 1.7 1.4 80.6 0.4 0.4 0.3 79.5 19.4
P30 0.3 <0.1 7.5 5.2 1.7 0.0 0.6 92.5
P30𝑤 0.2 <0.1 11.2 4.7 4.5 0.0 2.1 88.8

𝑤 : a work-related device/browser profile; *: a second device that the participant kept on all the time only for YouTube

Manuscript submitted to ACM



Purpose Mode 39

Table 9. The number of hours participants spent on each website (i.e., for those they spent at least ten minutes in total) and the
percentage of the time each participant spent on that website with a given feature enabled — e.g., P22 spent 2.3 hours on Facebook
and had Compact Layout enabled for 17% of these 2.3 hours.
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P01 <0.2 – – – – – – 0.9 96 3 5 5 5 5 <0.2 – – – – – – 40.8 100 0 0 0 0 0
P02 0.7 97 88 0 3 90 3 0.6 96 94 0 4 94 4 1.5 96 95 0 8 95 8 <0.2 – – – – – –
P03 <0.2 – – – – – – <0.2 – – – – – – 0.6 91 96 6 5 93 94 2.2 97 98 22 21 99 99
P04 0.2 86 86 92 2 80 92 <0.2 – – – – – – 0.4 91 95 95 4 95 84 – – – – – – –
P05 <0.2 – – – – – – 0.5 90 96 96 12 95 96 – – – – – – – 17.3 100 26 100 2 100 100
P06 0.2 78 55 55 55 55 55 0.2 81 97 90 64 78 90 – – – – – – – 0.5 93 97 26 97 97 97
P07 1.8 98 97 1 1 16 97 <0.2 – – – – – – – – – – – – – 0.4 94 44 0 0 0 43
P08 0.2 66 92 2 10 40 34 <0.2 – – – – – – <0.2 – – – – – – 1.8 98 99 2 2 99 2
P09 0.2 86 77 23 77 94 77 <0.2 – – – – – – <0.2 – – – – – – – – – – – – –
P09𝑤 <0.2 – – – – – – 0.7 97 100 19 0 0 97 0.6 83 86 23 0 88 82 0.5 94 98 59 5 98 98
P10 0.9 95 98 6 1 12 93 – – – – – – – – – – – – – – <0.2 – – – – – –
P10* – – – – – – – – – – – – – – – – – – – – – 157.8 100 0 0 0 100 100
P11 <0.2 – – – – – – <0.2 – – – – – – <0.2 – – – – – – 6.8 99 99 51 1 99 99
P12 0.2 92 99 92 79 74 92 3.4 96 44 43 96 96 44 – – – – – – – 0.2 95 95 95 95 95 95
P13 <0.2 – – – – – – 0.7 96 98 50 1 6 98 <0.2 – – – – – – 0.9 91 57 5 5 96 96
P14 <0.2 – – – – – – 0.2 86 98 9 9 91 29 <0.2 – – – – – – 0.6 96 4 4 4 98 98
P15 1.3 98 39 10 8 36 38 <0.2 – – – – – – <0.2 – – – – – – 10.5 100 63 1 0 63 63
P16 0.3 75 71 54 44 47 71 <0.2 – – – – – – <0.2 – – – – – – 1.2 97 62 7 85 58 58
P17 <0.2 – – – – – – <0.2 – – – – – – <0.2 – – – – – – 1.5 97 88 6 39 41 99
P18 2.0 98 99 98 2 2 99 0.4 93 97 97 14 97 97 4.1 99 99 1 0 2 1 17.3 100 100 1 1 100 100
P19 – – – – – – – <0.2 – – – – – – 0.4 81 94 90 23 87 94 0.4 92 99 92 88 95 95
P20 – – – – – – – – – – – – – – – – – – – – – 13.6 100 0 0 0 100 100
P21 0.3 93 43 96 8 88 96 3.5 99 1 82 24 99 99 <0.2 – – – – – – 7.4 100 100 4 3 100 99
P22 2.3 99 17 3 96 96 96 0.7 93 89 1 87 87 87 – – – – – – – 12.1 99 0 0 0 99 100
P23 1.3 97 7 5 4 61 96 – – – – – – – – – – – – – – 1.7 96 83 3 10 23 96
P23𝑤 – – – – – – – <0.2 – – – – – – – – – – – – – – – – – – – –
P25 0.2 81 100 21 16 21 66 0.5 97 97 2 0 95 22 0.3 87 96 10 0 84 92 0.8 96 98 4 0 98 98
P26 <0.2 – – – – – – – – – – – – – – – – – – – – <0.2 – – – – – –
P26 𝑤 0.6 93 100 96 90 90 97 0.8 96 45 45 39 41 45 <0.2 – – – – – – 4.3 99 2 0 1 1 2
P27 <0.2 – – – – – – 0.4 92 91 4 9 90 93 0.5 89 95 7 0 95 95 5.7 99 2 0 0 99 100
P28 0.5 83 94 83 80 80 82 0.2 60 67 67 60 60 67 0.5 93 99 93 91 91 96 6.9 99 100 0 99 99 99
P29 <0.2 – – – – – – <0.2 – – – – – – <0.2 – – – – – – 25.8 100 100 3 0 100 100
P30 <0.2 – – – – – – <0.2 – – – – – – – – – – – – – <0.2 – – – – – –
P30𝑤 <0.2 – – – – – – <0.2 – – – – – – – – – – – – – <0.2 – – – – – –

𝑤 : a work-related device/browser profile; *: a second device that the participant kept on all the time only for YouTube
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Fig. 7. A heat map illustrating the number of times that each participant toggled a given feature. Some participants did not use a
given site, resulting in zero toggles.
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Table 10. The differences in the averaged time-spent-on-site between the first and the second week of the field study. The times are
in HH:MM format. A negative time means that a participant, on average, spent less time on a site during the second week of the
study (i.e., having access to Purpose Mode) compared to the first week of the study.

(hr/day) Total
online

Social
media FB LI X YT Other

P01 3:40 1:16 -0:02 0:03 – 1:15 2:23
P02 -0:09 -0:14 -0:03 -0:07 <0:01 -0:03 0:05
P03 3:05 -0:07 – – -0:01 -0:06 3:12
P04 0:11 -0:01 <0:01 – -0:02 – 0:13
P05 -0:56 0:16 -0:08 -0:05 – 0:30 -1:12
P06 0:18 -0:08 -0:01 <-0:01 – -0:05 0:26
P07 0:11 -0:04 -0:04 -0:01 – 0:01 0:15
P08 -0:18 -0:31 -0:01 – – -0:29 0:13
P09 -1:02 -0:21 -0:06 -0:02 -0:05 -0:07 -0:41
P09𝑤 -2:04 -0:38 – -0:10 -0:07 -0:21 -1:25
P10 -0:04 -0:04 -0:04 – – – <-0:01
P10* -0:24 -0:24 – – – -0:24 –
P11 -0:21 <-0:01 <-0:01 – – <-0:01 -0:20
P12 -2:34 -2:07 -0:03 -1:48 – -0:15 -0:27
P13 -3:53 -0:31 -0:01 -0:15 -0:04 -0:10 -3:21
P14 -0:17 -0:25 – <-0:01 <-0:01 -0:25 0:07
P15 -0:48 0:18 0:01 – – 0:18 -1:07
P16 -3:27 -0:38 -0:02 – -0:01 -0:33 -2:48
P17 0:26 -0:23 <-0:01 <-0:01 – -0:22 0:49
P18 -3:08 -2:47 -0:07 -0:01 -0:57 -1:41 -0:20
P19 -0:13 -0:29 – -0:02 -0:03 -0:23 0:15
P20 -0:11 -0:09 -0:11 – – 0:01 -0:02
P21 -0:13 -0:11 -0:03 0:15 – -0:23 -0:02
P22 -4:15 -0:57 0:09 0:02 – -1:09 -3:17
P23 0:40 -1:07 0:06 – – -1:13 1:47
P25 0:01 0:01 <0:01 <0:01 <-0:01 0:01 <-0:01
P26 -0:50 -0:34 – – – -0:34 -0:15
P26𝑤 2:28 0:06 -0:10 0:01 – 0:14 2:22
P27 -0:35 -0:06 -0:05 -0:02 <0:01 <0:01 -0:28
P28 0:03 -0:11 -0:02 <0:01 <-0:01 -0:08 0:14
P29 0:55 0:56 – – – 0:56 <-0:01
P30 0:16 <-0:01 <-0:01 – – – 0:16

𝑤 : a work-related device/browser profile; *: a second device that the participant kept on all the time only for YouTube
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