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ABSTRACT 
Existing designs helping people manage their social media use in-
clude: 1) external supports that monitor and limit use; 2) internal 
supports that change the interface itself. Here, we design and de-
ploy Chirp, a mobile Twitter client, to independently examine how 
users experience external and internal supports. To develop Chirp, 
we identifed 16 features that infuence users’ sense of agency on 
Twitter through a survey of 129 participants and a design workshop. 
We then conducted a four-week within-subjects deployment with 
31 participants. Our internal supports (including features to flter 
tweets and inform users when they have exhausted new content) 
signifcantly increased users’ sense of agency, while our external 
supports (a usage dashboard and nudges to close the app) did not. 
Participants valued our internal supports and said that our external 
supports were for “other people.” Our fndings suggest that design 
patterns promoting agency may serve users better than screen time 
tools. 
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1 INTRODUCTION 
The attention economy [47] depends on serving advertisements to 
users, incentivizing designers to create interfaces that draw users 
back as often possible and keep them captivated as long as possible. 
The resulting design strategies are often successful in capturing 
users’ attention but are not always aligned with human well-being. 
People express widespread frustration with designs like click-bait ti-
tles, infnite scrolling, and intrusive notifcations, which leave them 
feeling like the interface is working to undermine their decision-
making and manipulate how they spend their time [59]. Many 
people say that they routinely fnd themselves spending more time 
than they would like on specifc digital experiences [33] and that 
they struggle to change their habits [9]. 

A key reason for users’ frustration is the importance of sense 
of agency on people’s well-being. Maintaining a “feeling of control 
over actions and their consequences” [49] is a fundamental human 
need [51] and essential to living a fulflling life [40]. An increase in 
a person’s sense of agency predicts increases in physical health [55], 
supportive relationships [16], and subjective well-being [36]. People 
consistently describe resistance to and frustration with interfaces 
they perceive to erode their agency [2, 3, 56, 59]. 

A large body of prior work in HCI has examined users’ sense of 
agency with respect to the apps and devices they use. These studies 
document that users routinely delete apps and accounts [54, 59], 
take extended breaks [56], or set up physical barriers [19] to reduce 
their use of digital experiences that they perceive to be wasting 
their time or manipulating them into endless scrolling. To support 
users in regaining their agency, researchers have designed and 
evaluated a number of systems to help users manage, monitor and 
set boundaries on their own usage. These include, for example, 
stand-alone timers [18], usage trackers [28], automated nudges to 
encourage the user to end an experience [52], tools to set goals to 
reduce usage [33], and lock-out mechanisms to make an experience 
inaccessible [38]. 
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Although many of these interventions have been shown to re-
duce people’s use, efects tend to decline over time [34] and often 
disappear after the intervention is removed [52]. Furthermore, in 
practice, such tools are routinely abandoned [10]. Prior work also 
shows that people are reluctant to adopt or stick with such tools 
because they do not want to self-police their usage or lock them-
selves out of digital experiences that ofer value [27, 34, 59]. This 
raises the question: what can designers do to support user agency, 
given that people are frustrated with their current behaviors but 
fnd outside supports unsatisfactory? 

Prior work has proposed that to increase users’ sense of agency, 
designers could shift from designing external supports to designing 
internal supports [41]. That is, rather than reactively providing 
users with external tools to self-monitor and self-limit (i.e., external 
supports), designers might instead proactively make changes to the 
internal workings of their interface to avoid undermining users’ 
sense of agency in the frst place (i.e., internal supports). External 
supports might include, for example, timers and locks, whereas 
internal supports might instead swap out an infnite feed for a 
curated set of items, or provide a toggle for turning of autoplay. 

Currently, creating external supports is the dominant design 
approach to promoting user agency online [44, 48, 61]. But given 
the shortcomings users report in these screen time tools, we sought 
to examine the value and drawbacks of providing external versus 
internal supports. As a test case, we designed and evaluated exter-
nal and internal supports specifcally for the Twitter app, a social 
networking service for posting, reading, and interacting with short 
messages called “tweets.” Users of Twitter frequently report a loss 
of control [29, 56], and the current Twitter interfaces contain fea-
tures that smartphone users report lead to compulsive use, such as 
infnite scrolling [59]. Specifcally, to examine the idea that internal 
supports may be a useful alternative or complement to external 
ones, we ask: 

RQ1. What existing features infuence users’ sense of agency 
on Twitter? 
RQ2. What internal and external supports might promote 
users’ sense of agency on Twitter? 
RQ3. How, if at all, do these internal and external supports 
afect users’ sense of agency in practice? 
RQ4. What diferences, if any, do users experience between 
these external and internal supports? 

To answer RQ1, we conducted a survey with 129 Twitter users 
asking what makes them feel most and least in control over how 
they use the Twitter mobile app. We then used the fndings from this 
survey to seed a design workshop with four experts, brainstorm-
ing potential interface changes that could improve users’ sense of 
agency (RQ2) given the challenges participants expressed in the 
survey. Drawing on this formative work, we developed “Chirp,” an 
alternative Twitter mobile client.1 We implemented six features 
that emerged during the workshop as potential avenues to promote 
user agency. This included both internal supports (a Feed Filter, 
Reading Progress Indicator, Custom Lists, and a Recommended 
Tweets Blocker) and external supports (a Usage Stats Page and 
a Time Limit Dialog). To evaluate users’ experiences with these 
designs (RQ3) and to examine the efectiveness of these internal 
1Source code is available on GitHub at https://github.com/uelab/Chirp 

and external supports independently (RQ4), we conducted a four-
week deployment study with 31 U.S. participants, collecting usage 
data through automated logs, experiential data through experience 
sampling method (ESM) prompts, and contextual, self-refection 
data through weekly surveys and an exit interview. 

We found that the internal supports we implemented increased 
users’ sense of agency, though external supports did not. Internal 
supports surgically targeted specifc aspects of the user experience 
(such as re-reading old content or sifting through irrelevant tweets), 
and we found that increases in agency arose from changes to users’ 
behavior in the target scenarios. Although some users appreciated 
being able to view their usage data, most found our external sup-
ports only minimally helpful, and some people said these tools 
undermined their agency by adversarially inhibiting their usage in-
stead of partnering with them to improve it. Many participants said 
that, in particular, the Time Limit Dialog, which prompted them to 
exit the app, was a nuisance. Interestingly, they often went on to 
say that it would likely be helpful for other people who struggle 
with self-control. These results suggest that the design community 
can improve users’ digital wellbeing by defning and evaluating 
internal supports and generalizing them into patterns that can be 
applied across social media platforms. 

2 RELATED WORK 

2.1 Frustration with Habitual Technology Use 
Many people report frustration with their technology usage habits. 
They say that their phones distract them when they would prefer 
to focus [24], encourage compulsive habits [59], and lead them to 
behaviors they dislike but cannot change [33]. Some experiences 
produce more frustration than others, and many people report that 
social media and casual games are particularly likely to entice them 
into spending more time on task than they would like [18]. The 
construct of lagging resistance (in contrast to lagging adoption) 
refers to the common sentiment of wanting to cut back on the use 
of a particular app or system but not doing so just yet [1], refecting 
people’s interest in—and struggle to—change their usage habits. 

Some users successfully make changes to their usage habits 
but only by taking extreme steps to cut of their access to expe-
riences they value. Prior work documents users avoiding social 
media sites they enjoy [2], locking themselves out of their accounts 
by handing their passwords over to a friend [1], deactivating their 
accounts [9], or deleting apps altogether [59]. This cold-turkey ap-
proach has costs for users and industry alike. The apps and devices 
people use often ofer enormous benefts to their users, including 
increases in social capital [14], interpersonal connections [50], and 
subjective well-being [6]. Thus, it is well worth supporting users in 
fndings ways to use systems they value at the cadence that is best 
for them. Scholars label the act of achieving this balance “digital 
wellbeing” [60]. 

Although users’ desire for digital wellbeing is well documented, 
this end goal remains elusive. In the present study, we seek to nudge 
this space forward by contributing to the body of empirical evidence 
on design decisions that are—and are not—likely to promote digital 
wellbeing. 

https://github.com/uelab/Chirp
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2.2 Frustration with Loss of Control on Twitter 
and Other Social Media Platforms 

Twitter is one of many platforms that incites lagging resistance and 
user frustration. Twitter is a microblogging service where users, 
from ordinary people to celebrities, can broadcast short posts called 
tweets (currently limited to 280 characters each) and follow the 
broadcasts of individuals of their choosing. In 2006, Twitter began 
as a platform for sharing brief status updates with friends, but it has 
since expanded from this exclusively interpersonal focus to serve a 
wide variety of informational, cultural, and geopolitical needs [5]. 
Twitter is regularly used by companies to promote their brand [13], 
by activists to rally the public to a cause [20], by communities to 
share information during crises [57], by journalists to document 
breaking news, and by bad actors and specials interests to spread 
misinformation and propaganda [15]. 

Like other social media platforms, Twitter leaves many end-users 
struggling to control their usage habits. For example, people say 
they wish they could give up Twitter for Lent (a 40-day religious pe-
riod during which people choose to refrain from certain “vices”) but 
fail because resisting the urge to check Twitter is too daunting [56]. 
Twitter users also report that they fnd themselves saying “just a 
couple of minutes more” and lingering on the platform longer than 
they plan to [29]. Twitter shares many features–such as click-bait 
titles, infnite scrolling, and constant notifcations–with other social 
platforms that users say undermine their intentions and lead to 
frustration. For example, Facebook users say they wish they could 
curb compulsive use [45], YouTube users describe recommendations 
leading them down rabbit holes [41], and Instagram users report 
trying and failing to cut down on their time in the app [30]. One 
goal of the current work is to examine which aspects of Twitter’s 
design users see as linked to compulsive habits and usage patterns 
they would like to change. 

Of course, people also have intentions that drive them to use 
social media in the frst place. For Twitter, the most common grat-
ifcations that users seek are obtaining information, connecting 
socially, and having fun [8, 11, 22]. On YouTube, users seek enter-
tainment, information, and, to a lesser extent, social interaction 
and status [23]. This raises the question of how users might be 
empowered to still obtain their desired gratifcations from these 
social media without sacrifcing their sense of control and lapsing 
into compulsive use. 

2.3 Designing for User Agency 
A number of studies have examined how designers might sup-
port users in maintaining agency over their technology use and 
promoting their digital wellbeing [7]. Several investigations have 
demonstrated that tools to support users in curbing their use of 
technology can be efective. For example, Ko and colleagues suc-
cessfully leveraged social support techniques to create an app for 
groups of college students to set limits on their collective phone 
use [33]. FamiLync enabled parents and children to cooperate in 
setting limits on usage [31] and the AppDetox research project 
enables users to set rules to block specifc apps [39]. Other research 
projects have sought to support users in cutting back in targeted 
ways. The PomodoLock research project supports users in resisting 
self-interruptions while trying to focus on a task by locking them 

out of distraction experiences for short chunks of time [26]. Let’s 
FOCUS reduces technology-related distractions in classroom set-
tings [25]. And Lock ‘n’ Lol supports users in self-regulating their 
use of technology while spending time with others in person [32]. 

Other work has brought together multiple solutions or compara-
tive diferent approaches. MyTime is a composite intervention that 
leverages multiple forms of support simultaneously, including goal 
setting, passive information, and timers [18]. The HabitLab platform 
rotates through more than 20 diferent intervention approaches, 
demonstrating that this novelty improves efectiveness [34]. Still 
other work examines the tradeofs between diferent interventions, 
showing, for example that reminders about goals are more annoy-
ing but less likely to make users anxious than interventions that 
suppress content [45]. 

2.4 Current Shortcomings of Designs for User 
Agency 

Despite the many innovations to design for user agency and dig-
ital wellbeing, people’s struggles remain widespread. Prior work 
shows that users who adopt restrictive strategies for reducing their 
technology use gradually shift to move permissive ones [35] and 
other work shows that people often fnd such tools intrusive and 
annoying [45]. In a co-design study in which participants created 
tools to support their own usage goals, people frst designed lockout 
mechanisms and other tools to help them self-police their use but 
then said they would be unlikely to adopt their own creations [59]. 
Other work fnds that people appreciate digital wellbeing tools and 
believe they have promise, yet currently fnd them inefective in 
practice [48]. 

This ambivalence suggests that people do not want to have ad-
versarial relationships with the technologies they use. Today, the 
primary approach to designing for digital wellbeing is to arm users 
with tools to shut down their own engaged habits [44, 48, 61]. But 
users may well prefer not to be enticed into habits they dislike in 
the frst place. Prior work found that removing autoplay and adding 
parental controls were equally efective in helping children to man-
age their YouTube use [17]. Consistent with this fnding, prior work 
has posited that creating internal supports for user agency (that is, 
designs that make the original experience easier to manage) may 
be a useful complement to external supports, like the current ecosys-
tem of screen time tools, that empower the user to lock themselves 
out of an experience they enjoy [41]. In this work, we take up the 
question of what internal and external supports have to ofer by 
conducting an extensive design process to create a set of each for 
the Twitter platform and using an experimental feld deployment 
to evaluate their efects. 

3 DESIGN PROCESS 
To examine how the current Twitter mobile app afects users’ sense 
of agency (RQ1), we frst conducted a survey with 129 U.S. Twitter 
users. We then used the features that participants surfaced in the 
survey to create prompts for a design workshop. Using designs 
from the workshop, we identifed a set of internal and external 
supports to evaluate in a novel Twitter client. 
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Table 1: Demographics of survey participants 

Gender Identity Man (55.0%), Woman (43.4%), Prefer not to say (1.6%) 
Age 18-24 (7.8%), 25-34 (48.1%), 35-44 (24.8%), 45-54 (10.9%), 55+ (8.5%) 

High school (17.1% ), Associate degree (12.4%), Bachelor’s degree (52.7%), 
Education Advanced degree (17.8%) 

<25K (10.1%), 25-50K (24.0%), 50-75K (24.0%), 75-125K (25.6%), 
Household Income (USD) >125K (14.7%), Prefer not to say (1.6%) 

White (76.0%), Asian (11.6%), Black (11.6%), Hispanic/Latino (5.4%), 
Race Other (0.8%) 
Smartphone System iOS (50.4%), Android (49.6%) 
Average Daily Twitter Use >2 Hours (9%), 1-2 Hours (23%), 10-60 Minutes (53%), 5-10 Minutes (16%) 

Table 2: The “most in control” section of the survey along with sample responses from a study participant. All participants 
also completed a second, complementary section of the survey where the text “most” was modifed to “least.” 

What are 3 things about the mobile app 
that lead you to feel most in control over 
how you spend your time on Twitter? 

How does this thing make you feel most 
in control of how you spend your time on Twitter? 

Thing 1 “Muting accounts” 

“It allows me to be free to see what I want 
on my page without being disrupted by things 
I don’t wish to see or people I don’t like.” (P103) 

Thing 2 “Direct messaging” 

“Twitter gives you the option to only receive 
DMs from people you follow, and it helps to 
cut down on harassing or spam messages.” (P64) 

Thing 3 “I can turn of notifcations.” 
“I can turn of notifcations so I will not be 
distracted and log in when I had not planned to.” (P66) 

3.1 Survey of Current Twitter Users 
Participants We recruited 130 mobile Twitter users through Ama-
zon’s Mechanical Turk platform, one of whom was excluded for 
incomplete responses. The remaining 129 participants were all lo-
cated in the U.S. and had previously completed at least 1000 tasks 
on the Mechanical Turk platform with a task approval rating of at 
least 99%. Participants were required to own a smartphone with 
the Twitter client installed and to spend a minimum of 10 minutes 
per day using Twitter, with at least 10% of their total Twitter use 
occurring on their phone. Median Twitter use among participants 
was consistent with the average Twitter user, who used the plat-
form for an average of 10 minutes per day in 2019 [53]. Participant 
demographics are shown in Table 1. 

Materials and Procedures We created a survey modeled on a 
prior HCI survey study that examined users’ sense of agency when 
using YouTube [41]. The survey frst screened for our inclusion crite-
ria; eligible participants then continued to the remaining questions, 
which asked about demographics and participants’ perspectives 
on Twitter. To investigate how the design of Twitter infuences 
users’ sense of agency (RQ1), the survey asked about the aspects 
of Twitter that make participants feel most in control and least in 
control when using the platform (Table 2). The order of these survey 
sections (most versus least) was randomized. We used the wording 
“feel in control” in keeping with prior work examining the sense of 
agency [46, 58]. Each participant listed six aspects of Twitter that 
infuence their sense of agency when using the platform, three in 
response to the prompt asking what makes them feel most in con-
trol and three for least in control. Participants were compensated 

$4 for answering all questions (20 minutes). The complete survey 
can be found in Appendix A. 

Data Analysis The frst and second authors reviewed all 774 
responses (six per participant) and conducted weekly meetings to 
develop initial codes, using thematic analysis [4]. We excluded 214 
responses that did not include refections on specifc features. Of 
these, 89 were obviously not related to the question (including some 
responses that seemed to be generated by bots) (e.g., “I can walk 
for 60 minutes in the morning, and then build on that success daily”). 
An additional 41 lacked substantive content (e.g., “I choose when 
and where I log on to Twitter”), 33 did not mention a specifc feature 
of the Twitter app (e.g., “Ease of use for fast response time”), and 51 
contained only general feelings about the app (e.g., “I’m not truly 
worried about being addicted to online social media browsing but 
if doing it too much I can always delete the app ”). To ensure that 
no response was mistakenly excluded, the frst and third authors 
both independently coded the excluded responses with the four 
exclusion reasons. Any responses which were not excluded by 
both authors were discussed to reach an agreement, such that both 
authors agreed on all exclusions. 

The coding process was conducted via a shared spreadsheet, 
and the initial codebook contained 33 Twitter features.2 The frst 
and second authors then applied the initial codes to 50 randomly 
selected responses (25 in-control responses and 25 out-of-control 
responses) and met to discuss. Interrater reliability was assessed us-
ing Cohen’s kappa, with κ = 0.80, indicating substantial agreement 
2All frst-round codes are presented in Appendix B 
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Figure 1: This diverging bar chart shows how many times the 16 features were mentioned as leading participants to feel least 
or most in control when using the Twitter mobile app. Features are sorted by the frequency with which they were mentioned 
by participants. 

[37]. After the frst round of coding, the entire research team met 
online and: 1) combined similar codes; 2) developed hierarchical 
subcodes for codes that appeared in many responses (for example, 
“notifcation mechanism” contained subcodes of “skimming notifca-
tions” and “notifcation settings”), and 3) merged similar codes into 
coherent themes. Our fnal codebook consisted of eight themes de-
scribing 24 diferent features (codes) drawn from 560 responses (336 
about features that make users feel most in control, 224 for least 
in control). The frst two authors then conducted a second coding 
pass of all responses together using the revised codebook. The frst 
author wrote a summary of the coding results with examples of 
each code and discussed the results with team members in weekly 
meetings. We focus on the 16 features that were mentioned more 
than 10 times.3 The frst and second authors also went through 
a subsequent coding pass to assess the inter-rater agreement on 
the fnal set of codes. The two authors each individually coded 50 
randomly selected responses (25 in-control and 25 out-of-control 
responses) according to the fnal codebook (with 25 codes); Cohen’s 
κ was 0.89, indicating almost perfect agreement. Although there 
were 25 codes, the inter-rater agreement was high because each 
code represents a well-defned feature of Twitter, and most could 
be directly extracted from the response without ambiguity. For 
example, the response “Lots of promoted tweets” was easily coded 
as “Ads.” 

Survey Results As shown in Figure 1, the most frequently men-
tioned features were the ability to Follow and Mute (17.2%), Feed 
Organization (10.7%), and UI/Usability issues (10.2%). The features 
that participants were most likely to say left them feeling most in 
control included: Follow and Mute, Direct Messaging, Proactive 
Interactions, Organization Functions, Writing Tweets, Filters, and 

Search. In contrast, Bots and Spam, Ads, Topics of Content, Feed 
Organization, and UI/Usability issues were mentioned mostly as fea-
tures that left participants feeling least in control. Several features 
including Recommendations, Privacy Concerns, Social Metrics, and 
Notifcations received split opinions in the responses. 

Table 3 provides a detailed description of the six features that 
were mentioned 10 times or more and made people feel least in 
control a majority of the time. In our subsequent design work, we 
used these six features as the basis of six challenge areas: promising 
domains for designers to target for improvement when designing 
internal and external supports to improve users’ sense of agency. 

3.2 Design Workshop 
We next conducted a 90-minute online design workshop to brain-
storm a wide variety of ways to improve users’ sense of agency 
when using Twitter (RQ2). We created four design prompts based 
on the features that survey participants said infuenced their sense 
of agency. Specifcally, we asked how designers might give Twitter 
users more control over how they: 1) fnd relevant information 
in their feeds, 2) express themselves by writing tweets, 3) receive 
recommendations, and 4) receive notifcations. 

Participants. Our inclusion criteria were that participants: 1) 
have professional experience in a design role, and 2) use Twitter reg-
ularly. We posted a recruiting announcement on email lists and slack 
channels for design professionals and mid-career design students. 
This announcement included a link to a screener survey to collect 
data about demographics and professional experience, and we re-
ceived 30 responses. We then selected four of these respondents 
based on demographic diversity and depth of design experience and 
invited them to participate in the workshop. 4 Invited respondents 

38 mechanisms were mentioned fewer than 10 times, including multiple accounts (7), 4We decided not conduct additional design workshops, as designs from the frst work-
profle pages (6), media formats (5), sharing (4), banner messages (2), reporting (2), shop provided us with a breadth of ideas to implement as internal and external supports. 
screen time (1) and pinning tweets (1) Other work [18, 21, 43] also recruited a similar number of designers. 
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Table 3: The features that were mentioned 10 or more times in the response to the question about things that lead the users 
to feel most/least in control. Features are listed in the order of the frequency with which they appeared in responses to the 
“least in control” section of the survey. Only features that were mentioned in the “least in control” portion of the survey more 
often than they were mentioned in the “most in control” portion of the survey are listed here. The rest of the features can be 
found in the Appendix D 

Challenge Area Description N Least 
in Control 
(% of 
responses) 

Representative quote(s) 
(Two quotes if minority opinion 
on direction of control ≥ 30%) 

Bots and Spam Spam, trolls, 
fake accounts 

21 100 I see lots of accounts I think I know because of 
the profle picture, but only to discover its their fake 
or cloned account. It really gets me down (P124). 

Ads Ads and promoted 
tweets in the timeline 

41 98 The promoted tweets do not have a control to remove and 
they often have clickbait imagery to incite a response (P56). 

Content Topics The authenticity, 
appropriateness, or 
emotional impact of the 
content the user sees 

17 94 I’ve come across some disturbing racist 
or adult material on Twitter which can be annoying. 
I don’t have control over what I see sometimes (P78). 

Feed Organization The order of tweets and 
other content (e.g. users’ 
tweets, retweets and likes) 
displayed in the timeline 

57 88 There is an option to change the feed to the time-based view, 
but it automatically changes itself back to the algorithm view 
after some time and there is no way to opt out of this (P116). 

UI/Usability issues The appearance of the 
interface and its 
interaction patterns, 
including unresponsiveness 
and navigation challenges 

54 74 If you click eighteen tweets deep on a thread, 
you can’t get back to your timeline 
without clicking back eighteen times (P100). 

Recommendations Tweets and accounts 
recommended by the 
platform, including 
who to follow, 
explore, stories, 
trending topics, 
and “for you” section. 

46 57 I get annoyed by having to scroll past all of the suggestions 
of people that I don’t want to follow. These options 
come up despite the fact that I don’t want them there. (P68) 
— 
It is hard to keep up with all that is going on 
in the world. Having the trending bar makes me 
feel better knowing I can stay in the loop (P115). 

included graduate students in design-related felds and industrial 
designers with an average of three years of professional experience. 
All had used the mobile Twitter client for over a year, with two 
of them using Twitter daily and two using it weekly. Participants 
received $40 for their time. 

Materials and Procedures. During the workshop, the researchers 
frst presented a summary of the survey results and then shared the 
four design prompts (with 15 minutes allocated to each prompt). 
After each propmpt, participants were asked to write down their de-
sign ideas and upload their sketches to a collaborative sketchboard.
5 The sketchboard was divided into four sections (one for each 
prompt). Each participant worked independently on the shared 
sketchboard, and then presented their designs and rationale during 
a collaborative share-out session. In all, 35 design ideas were gener-
ated (see Appendix C) with accompanying sketches (see Appendix 
E). The research team then iteratively reviewed and refned ideas 
from the design workshop to defne a fnal set of six features to 
implement in a mobile client for Twitter. 

Results. The fnal list of implemented designs target four of 
the six challenge areas raised by survey participants, including 
Feed Organization, Content Organization, Recommendations, and 
Ads. These features were categorized into two external supports, 
which are described in Table 4, and four internal supports, which 
are described in Table 5. These features allowed us to compare how 
internal and external mechanisms afect users’ experience. 

4 THE CHIRP TWITTER CLIENT 
We used the design work above to create the “Chirp” Twitter client, 
a mobile app with two external features intended to support user 
agency and four internal features intended to support user agency. 
We did not pre-specify the number of features we would imple-
ment or the division between external and internal supports. Rather, 
we sought to holistically provide comprehensive support for user 
agency via each of these two diferent approaches (i.e., the external 
approach and the internal approach) and then to compare users’ 
experiences with the holistic collection of external supports that 

5https://miro.com 

https://miro.com
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emerged organically from our design process against users’ experi-
ences with the holistic collection of internal supports that emerged 
organically from our design process. 

Further, we did not standardize the unit of expected impact 
from any one feature. We had no reason to think that each feature 
would afect the user experience equally, and we allowed our design 
process to surface both large designs (like an external support to 
provide a dashboard with an entire screen) and minor adjustments 
(like an internal support adding a small label to indicate the start 
of previously read tweets). Thus, the number of distinct features 
refects the number of places where we made changes rather than 
the overall magnitude we expected these changes to have on the 
user’s experience collectively. We strove for consistency between 
our internal and external approaches, and implemented the most 
promising features that emerged from our workshop. However, the 
nature of the investigation made it impossible to test all possible 
supports, or to ensure that our collections of external and inter-
nal supports were evenly matched. Thus, participants’ responses 
provide useful data for comparing these two specifc collections, 
but other supports would likely yield additional insights, and our 
fndings should be interpreted under this limitation. 

4.1 The Baseline App 
“Chirp” is an app for the Android mobile operating system, which 
we built by modifying the open-source Twitter client app, Twidere.6 

The baseline version of Chirp mirrors the ofcial Twitter app: after 
logging-in with an existing Twitter account, the user sees the same 
feed of tweets from the people they are already following on Twitter. 
Because survey respondents reported that recommendations and 
ads infuenced their sense of agency, we also wanted to include these 
in the baseline app for Chirp, so that we could manipulate them 
via internal supports. We simulated this content by sampling from 
trending hashtags, because the Twitter API does not provide a feed 
of recommendations or ads. In the baseline app, these recommended 
tweets were inserted into the default feed at the rate of one per 
every ten tweets. 

4.2 External Supports 
When external supports are enabled, two new features are available 
(see Table 4 and Fig. 2). First, a Time Limit Dialog pops up to 
notify the user about their usage time when the user has spent 
over 20 minutes in the app. The user can either click “exit” to exit 
the app, or ignore the dialog. Second, the user can click an hour-
glass icon on the main interface to bring up the Usage Stats Page. 
The Usage Stats Page includes metrics such as app usage time, 
open times, the number of new tweets viewed, tweets liked, tweets 
replied to, retweets or quotes, tweets composed, and accounts fol-
lowed/unfollowed/muted. The usage time from the past week is 
also plotted in a bar chart. 

4.3 Internal Supports 
When internal supports are enabled, four new features are available 
(see Table 5 and Fig. 3). First, a Reading Progress Indicator ap-
pears in any feed of tweets indicating that the user has already seen 
the tweets below. The user can manually pull the feed to refresh, 
6https://github.com/TwidereProject/Twidere-Android 

Figure 2: The two external supports in Chirp: (1) Time Limit 
Dialog appears when the user has spent over 20 minutes in 
the app; and (2) Usage Stats Page shows the counts of feature 
use and time spent in the app. The page can be accessed from 
the hourglass button on the home page. Note that the feed 
shows recommended tweets (the frst post from IGN in (1)), 
unless the internal support “Recommended Tweets Blocker” 
is enabled. 

and Chirp will automatically refresh all feeds upon launch. New 
tweets after the refresh are displayed above the Reading Progress 
Indicator. Second, a Feed Filter allows the user to flter tweet types 
by clicking a button on the top of the feed to hide replies/retweets 
or tweets. Third, a Recommended Tweet Blocker removes the 
recommended tweets that appear in the baseline version of the 
app. Fourth, Chirp hides the main feed and prompts the user to 
add Custom Lists to the bottom toolbar. The user can create and 
add lists by clicking the add button on the toolbar and manage list 
members on the list confguration page. 

5 CHIRP FIELD DEPLOYMENT 
We conducted a four-week, within-subjects feld deployment with 
31 participants to compare users’ sense of agency across diferent 
versions of Chirp. The bundles of external and internal supports 
were the experimental manipulation (either turned on or of) in the 
diferent versions of the Chirp app. 

5.1 Participants 
We recruited 51 English-speaking participants from across the 
United States via email, online forums, and Amazon’s Mechani-
cal Turk platform. The inclusion criteria were the same as those for 
our formative study (see Section 3.1): owning a smartphone with 
the Twitter client installed and spending more than 10 minutes per 
day on Twitter with more than 10% of total Twitter usage occur-
ring on the phone. Participants frst completed the survey used in 
our formative design work and installed the Chirp client on their 

https://github.com/TwidereProject/Twidere-Android
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Table 4: External Supports we implemented in Chirp based on our survey and design workshop. 

Feature Description Example Experience 
(From Survey Responses) 

Time Limit Track app usage time and show a reminder I wish there was an option where I could 
Dialog when total usage time passes a threshold. set a time limit for myself in the app. Basically, I get sucked 

in and before I know it I spent way more time than I intended. 
Usage A page displaying usage metrics, including It (the mobile client) does not tell me how long I’ve been on 
Stats Page usage time, tweets viewed, tweets liked, etc. or anything about my usage of Twitter. 

Table 5: Internal Supports that we decided to implement in Chirp, based on our survey and design workshop. Lists is a feature 
that shows tweets only from Twitter users that have been added to that list, and are often setup for a particular topic or interest 
(e.g., sports or art) 

Feature Description 

Feed Filter A flter to control the types of tweets 
(original tweets, retweets, replies) shown in the feed. 

Reading Progress A message saying, “You’re all caught up” 
Indicator appears in the feed if the user has seen 

all new tweets. 

Example Experience 
(From Survey Responses) 
There is no option to just view people’s own tweets, forcing you to 
wade through endless retweets to fnd what you’re looking for. 
I don’t want to miss any interesting posts and I can never seem to 
stay caught up with my feed. I end up spending way too long on 
the Twitter app because I do not know when to stop. 

Custom Lists Collections of tweets are organized into separated I create a lot of lists so that I can look for someone/specifc people 
feeds that are displayed on diferent tabs, accessible whose tweets I want to read on a particular topic. It keeps 
from the main screen. me focused on one issue rather than going all over the place. 

Recommended Blocks recommended tweets from the default feed. Too many "recommended" feeds... There is always another tweet 
Tweets Only tweets from Twitter users that to look at and there may be links that take me elsewhere and 
Blocker the user has chosen to follow appear. before I know it an hour (or more) fies by. 

phones. Ultimately, after enrolling and attempting to install the 
app, 43 participants completed the entire four-week deployment. 
At the end of the deployment, we excluded participants from our 
analysis who used Chirp less than four days per week and less than 
16 days in total. Among the removed participants, nine used Chirp 
less than eight days in total, three used Chirp for 10-12 days. All of 
the removed participants used Chirp for less than 3 days in at least 
one condition, and their average usage time was 5.7 minutes per 
day (much less than the eligible participants’ 13.4 minutes per day), 
which meant that they might not be able to provide meaningful 
feedback on time-based features such as the Time Limit Dialog. 
This threshold and was determined before beginning our analysis 
or examining the contents of the data that would be excluded. 

Thus, the fnal sample was composed of 31 participants (15 men, 
15 women, and one non-binary person) with an average age of 36 
years (sd = 10.5). All but one participant had used Twitter for over 
one year; the remaining participant had used it for over 6 months. 
Twenty-six participants said that, on average, they used Twitter for 
5-60 minutes per day, ten for 1-2 hours per day, and seven said they 
used it for more than 2 hours per day. All participants (including 
those whose data was not analyzed) received $10 for fnishing the 
frst week of the study, $10 for the second week, $20 for the third, 
and $80 for the fourth (in total $120). We also invited 11 participants 
to participate in a 30-minute follow-up interview, for which they 
received $15 Amazon shopping gift card. 

5.2 Four Experimental Conditions 
We implemented four versions of Chirp to create all combinations 
of: 1) including or excluding internal supports, and 2) including or 

excluding external supports. This yielded four versions of Chirp, 
which each served as a separate experimental condition (Table 6). 

Table 6: The four experimental conditions in the Chirp feld 
deployment. 

Condition External Supports Internal Supports 

Baseline 
External Only 
Internal Only 
External and Internal 

✓ 

✓ 
✓ 
✓ 

5.3 Data Logging & Privacy Protection 
For the purpose of deployment, we implemented data logging in 
Chirp, including the opened times, app use time, the view time for 
each feed, and the view time after the reading progress indicator 
is shown in each feed. We also implemented support for showing 
pop-up questionnaires based on the experience sampling method 
(ESM) [12] to collect in situ feedback from users. 

To protect participants’ privacy, we transmitted the log to a 
Bigquery database via the Firebase platform, which supports en-
crypted data transmission using HTTPS. The app did not require 
any permissions for the data logging (i.e., all logging was performed 
based on in-app usage). Additionally, we deleted all logged data in 
Bigquery and stored it in a separate spreadsheet for analysis. The 
only identifers in the spreadsheet were participant IDs. 
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Figure 3: The four internal supports in the Chirp app: (1) Reading Progress Indicator displays when all new tweets have been 
read; (2) Feed Filter controls which type of Tweets appear in the feed; (3) Recommended Tweets Blocker prevents recommended 
content from appearing the default feed; and (4) Custom Lists makes lists of specifc Twitter users (e.g., Sports) easily available 
from the bottom bar of the home page. The user can choose which lists appear on the bottom bar. 

5.4 Procedure 
We conducted a four-week, within-subjects deployment. All partic-
ipants used each of the four versions of Chirp for one week. The 
order in which they viewed the four conditions was determined 
by a Latin square design. Each week, the version of the Chirp app 
on the participant’s phone would automatically change to match 
the assigned condition. Participants were not informed specifcally 
about the concept of external vs. internal supports, nor were they 
told in advance about the features they would see each week. Each 
time the app changed to a new condition, the participant was sent a 
tutorial (in both video and pdf formats) that introduced the features 
in the new version. For each condition, we introduced all of the fea-
tures contained in that condition, even though some of the features 
may have appeared in a prior week, to create a consistent experi-
ence. At the start of each condition, participants were required to 
open the new version of the app and take a screenshot of the new 
features to ensure that they viewed them at least once. 

Throughout the deployment, an ESM prompt would appear after 
the app was used for 3 minutes and then again after every 15 
minutes of use. The prompt was modeled after prior work assessing 
sense of agency [41] and asked the participant, “For this use of Chirp, 
how much did you feel in or out of control?” Response options ranged 
from 1 (less in control) to 5 (more in control). The ESM prompt also 
posed additional questions as part of a second study that is outside 
the scope of the current investigation; that data is not reported or 
analyzed here. 

At the end of each week (and thus, each condition), participants 
flled out a survey about their experience using Chirp. The survey 
included questions such as, “How was your experience of [sic] using 
Chirp last week?” For each feature of interest that had been present 
that week, the survey asked the participant to provide open-ended 
feedback and to report how the feature made them feel by selecting 
from the following fxed-choice options: More in control, Less in 
control, No diference, or Did not use it much. The order in which 
the survey asked about each feature was randomized to avoid or-
dering efects. Full survey questions are provided in Appendix F. 
At the conclusion of the deployment, participants were invited 
to participate in a follow-up debriefng interview. We conducted 
11 interviews via Zoom, where participants talked about their ex-
perience using Chirp and thoughts on each feature in detail. The 
interview protocol is provided in Appendix G. 

6 RESULTS 

6.1 App Usage by Condition 
In our screening survey, six participants reported wanting to use 
Twitter more than they did currently, six reported wanting to use 
it less, and 19 wanted to maintain their current usage habits. We 
aggregated the amount of time each participant spent using the 
Chirp client in each of the four conditions (see Figure 4, left) and 
conducted a one-way, repeated measures ANOVA of condition on 
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usage time. We found no signifcant diferences in usage time as a 
function of condition (F (3, 30) = .434, p = .73). 

6.2 Users’ Sense of Agency when Adding 
Internal and External Supports 

To examine users’ sense of agency as a function of internal and exter-
nal supports, we performed the nonparametric Aligned Rank Trans-
form (ART) procedure [62] with the presence or absence of internal 
supports and the presence or absence of external supports as factors 
and participants’ ESM responses regarding sense of agency as our 
dependent measure. We found that internal supports had a small 
but signifcant efect on response scores (F(1, N =450) = 6.73, p < .01), 
indicating that users felt more in control when this particular set 
of internal supports was enabled. There was no signifcant efect 
of this particular set of external supports (F(1, N =450) = 1.02, n.s.) 
or the interaction of the two factors (F(1, N =450) = 0.12, n.s.). ESM 
scores by condition are shown in Figure 4, right. 

6.3 Users’ Sense of Agency in Response to Each 
Feature 

At the end of each week, we asked participants to rate the features 
they encountered in that week’s version of Chirp by responding 
with a scaled, fxed-choice response to the prompt, “Did this feature 
afect the amount you felt in control of how you used Chirp?” For 
each participant, we calculated an average score for each feature. 
Unfortunately, due to an error with data capture, we were not able 
to record this feedback for recommended tweets. The ratings for 
the remaining fve features are shown in Figure 5. The Custom Lists 
feature was rated the most helpful feature in increasing users’ sense 
of agency, and the Time Limit Dialog had the lowest absolute rating. 

For each participant, we averaged responses to all external sup-
ports and separately averaged responses to all internal supports, 
creating two measures for each participant. We ran a paired-samples 
t-test comparing these averages and found that participants were 
signifcantly more likely to say that this collection of four inter-
nal supports increased the extent to which they felt in control 
(mean = .83, sd = .25) than they were to say that this collection of 
two external supports did (mean = .60, sd = .40, t(29) = 2.82, p = 
.009,d = .51). Cohen’s d indicated a medium efect size. 

6.3.1 Custom Lists Increase Sense of Agency. The most com-
mon theme participants expressed in interviews was the value they 
derived from the Custom Lists feature. Ten of the eleven intervie-
wees had an unequivocally positive response to the feature, calling 
it, “the greatest part about the Chirp app” (P49) and “a big game 
changer” (P63). Participants explained that Custom Lists increased 
their sense of agency by helping them focus on the content they 
value. They said: 

“The one I enjoyed the most, I said this in the surveys, 
was the list grouping. I don’t think I ever had that on an-
other app, another Twitter app, where I could categorize 
all of my interests like that and kind of get a condensed 
look at certain categories, rather than a mixture of them 
like on regular Twitter. I found that really helpful, be-
cause sometimes I don’t want to see the local news or 
something like that, or national news. . . It did give me 

more control, because I could choose what I wanted to 
see.” (P19) 

Participants found that Custom Lists helped them easily sift through 
the morass of content on the platform and increased their ability to 
focus on the content of interest. They said things like, “It brought 
me exactly where I needed and wanted to be on the app. . . I could be 
like, ‘Nope, I just want to read the news. I don’t want to see what 
anybody has to say’ [and] not have to follow anything meandering” 
(P18). They used active language that refected how the Custom 
Lists feature supported their own agency, telling us it enabled them 
to “curate” (P2), “categorize” (P26), “zero in on” (P18), and “focus on” 
(P22) content they feel is worthy of their time. 

Participants described their experience in the Baseline condi-
tion as more distracting, fragmented, and overwhelming than their 
experience when using Custom Lists. They explained that: 

“It [Custom Lists] really helped me kind of separate 
modes of thinking and get people who I don’t want to 
hear from out of there, or reduce clutter. So that really, 
really helped me. And I think just that sort of being 
overwhelmed by information has been why I’ve always 
had trouble with Twitter.” (P18) 

They described the default experience as chaotic and flled with 
irrelevant information that they had to scroll past, explaining that it 
requires them “go through a bunch of nonsense” (P8), “has all matters 
mixed up together, which for me is not a super helpful way” (P22), and 
forces them “to scroll, scroll. . . to even fnd anything” (P21). Shifting to 
use the Custom Lists feature to organize and view content enabled 
them to “get rid of the fller” (P26). They described the traditional 
Twitter by saying it entails, “passively reading whatever it throws 
at you, [and] I think it [using Custom Lists] really helps with that” 
(P18). 

Although participants said they spent less time scrolling and 
sifting through the clutter when Custom Lists were enabled, they 
did not necessarily spend less time on the app overall. Participants 
said that they reduced the time they wasted with distractions and 
with tedious searching but increased the time they spent reading 
tweets they valued. People said that they instead spent more time 
with “information that I actually cared about” (P8), “people I care 
about most” (P26), and “[the] subject I was interested in seeing” (P22). 
Some people said that this led to a net decrease in usage, telling 
us things like, “[Custom Lists] defnitely decreased my usage just 
because less content to consume” (P2) while others said that, “[When 
I had Custom Lists] I’d say I was using it [Chirp] more often, for sure” 
(P19). But a common sentiment led to these seemingly disparate 
experiences, as explained by P3: “[Custom Lists] actually helped 
me personally with not using Twitter beyond the point where I can 
say I’m getting something out of it.” Thus, whether it increased 
or decreased the quantity of time spent on the app, participants 
reported that it improved the quality of time they spent in the app. 
Further, users valued this increase in quality and sense of agency 
more than changes to the amount of time they spent in the app. 

6.3.2 The Reading Progress Indicator Increases Sense of 
Agency. Similarly, interviewees reported that the Reading Progress 
Indicator increased their sense of agency, saying that they could 
more easily spend their time the way they wanted to. Eight of the 
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Figure 4: Left: Average daily usage time per person by condition. Right: Average ESM response per condition. Response options 
ranged from 1 (less in control) to 5 (more in control). Error bars represent 95% confdence interval 

Figure 5: For each feature, the bar plot represents the fraction of participants who said the feature increased their sense of 
agency. Internal supports are shown in blue, external supports in orange 

11 interviewees said that this feature consistently helped them feel 
more in control of their time on Chirp. For example, P18 explained 
that it, “defnitely helped me use [the app] in a more focused man-
ner. . . it improved the quality of time. It’s hard for me to estimate 
[any efect on] quantity.” Participants explained that this change 
arose from the simple fact that they had no wish to inadvertently 
spend their time re-reading content they had seen before, and that 
they appreciated having the interface support them in viewing new 
content they valued rather than leading them down an infnite feed 
of yesterday’s news: 

“I dislike that it [Twitter] is endless and you can kind 
of scroll forever, so I like that little banner that [says], 
‘Hey you’ve scrolled to the point where you’ve already 
looked at this stuf.’ I think that helps me not look at 
duplicate content and go, ‘oh this, like, looks familiar’ 
but I’m kind of wasting my time in a sense, just viewing 
something that I probably looked at yesterday.” (P3) 

By proactively telling users when they were about to scroll into the 
content they had seen before, Chirp became less of an adversary and 
more of a partner in helping participants use the app the way they 
wanted to. Participants said that rereading old content is almost 
never how they want to spend their time, making it useful for 
social media platforms to warn users when they are about to do 
so, rather than seamlessly encouraging them to continue scrolling. 

They explained that they would value this kind of interface support 
across all of the social platforms they use: 

“I think most people only want to go to consume new 
content. Most social media apps I don’t think they bother 
to tell you when you’ve already read something before 
just again because they want to keep you on the app 
for as long as possible. . . I think it’s really important to 
have that [the history label] in social media.” (P2) 

Nearly three-quarters of survey participants said that the Reading 
Progress Indicator helped them feel more in control (see Figure 5), 
and interviewees repeatedly told us they experienced this feature 
as helpful and supportive, saying things like, “It let me know that 
there was nothing else to search” (P8) and “I thought it was pretty 
helpful just to know that I’ve viewed everything” (P26). 

We also examined whether the Reading Progress Indicator af-
fected the amount of time participants spent with content they 
had previously seen. In each condition, we logged the amount of 
time participants spent viewing content they had seen before; the 
Reading Progress Indicator was visible and marked the transition 
to old content only in the conditions where internal supports were 
enabled. The amount of time (in minutes) that participants spent 
with old content is shown in Fig 6. 

We log-transformed the amount of time participants spent view-
ing old content to make it ft gamma distributions, and we per-
formed analyses of variance using a generalized linear mixed model 
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Figure 6: The conditions with Internal Supports displayed the Reading Progress Indicator, a message saying "You’re all caught 
up" when the user reached the end of the new tweets in their feed. This signifcantly reduced the time (in minutes) that 
participants continued to spend viewing that feed. Error bars represent the 95% confdence interval. 

(GLMM) with a gamma link function. The independent variable 
was whether the Reading Progress Indicator was shown or not. 
The result showed that the appearance of the Reading Progress 
Indicator signifcantly reduced the time participants spent with 
content they had previously seen (χ2 = 381.42, p < .001).

(1, N =2858) 

6.3.3 Recommended Tweets Undermine Users’ Sense of 
Agency. A plurality of participants (40%) said in their survey re-
sponses that Recommended Tweets did not afect their sense of 
agency. But in interviews, a majority of participants (six of eleven) 
described actively disliking this feature because it undermined their 
sense of agency. This also mirrors the split opinions regarding rec-
ommendation features that we encountered in our formative survey 
study (i.e., 56.5% said recommendations were one of the things that 
left them feeling least in control while 43.5% simultaneously said 
recommendations were one of the things that left them feeling most 
in control). For example, P2 described their experiences encoun-
tering Recommended Tweets by saying, “Most of the time I’d look 
past it, look at the popular tweet or popular topic and just ignore it, 
but sometimes I might go down that rabbit hole. . . most of the time 
discovering popular tweets is a waste of time or not meaningful to 
me.” P2’s impression was that Recommended Tweets usually did 
not afect their ability to use the app as intended, yet this content 
added a burden in that the participant had to work to ignore it, 
something P2 was often, but not always, able to do. 

Other participants agreed that Recommended Tweets were an 
unhelpful distraction, describing them as, “a bunch of stuf that I 
really didn’t have a lot of interest in” (P8) and saying, “I actually 
didn’t really like [them]; I know what the purpose of it was, but I 
usually like to fnd my own categories and users that I follow” (P19). 
Participants explained that they disliked Recommended Tweets 
because of the lack of meaning they derived from the content, and 
they felt frustrated that the platform would try to entice them 
into spending time with content that did not hold meaning. They 
explained, “It kind of just felt chaotic [and] didn’t really help me get 
the focus I needed” (P18) and “It almost felt that you were robbing, 
stealing a little bit of my time” (P22). 

One possible cause of participants’ negative experience with the 
Recommended Tweets feature could be the way it was implemented 
in Chirp. Due to technical and privacy limitations, Twitter does not 
expose personalized recommendation functions in their API. Thus, 

the Recommended Tweets we displayed were selected using popu-
lar hashtags, rather than tailored to the user’s individual interests. 
However, in our formative survey study, participants shared both 
negative and positive comments about personalized recommenda-
tion features, suggesting users may appreciate having the control 
to decide whether to turn on recommendations. 

6.3.4 External Supports Can Inadvertently Undermine 
Sense of Agency. Participants’ reactions to the two external sup-
ports (the Usage Stats Page and the Time Limit Dialog) were more 
ambivalent. Although many participants found things they appre-
ciated in each of these features, others said they ignored them or 
even found them disruptive. For example, P19 explained that they 
appreciated being able to check up on their usage habits saying, “I 
really liked that because I could visualize my usage every day. . . to 
see what my usage habits are. I defnitely liked having that.” And P2 
said they were glad to have support for learning about their own 
behavior: “I like the idea of self-tracking. I think the usage statistics 
really can support that.” However, other participants were skepti-
cal of the idea of monitoring their usage and had little interest in 
self-tracking. These participants explained, “I’m not going to sit up 
there and say, ‘Okay, I did 10 minutes today. I’ve hit that goal that I 
wanted to hit’ and all that. . . I don’t see most people wanting to see 
how much time they’re on it” (P8). 

Participants had even less confdence that the Time Limit Dialog 
could be helpful, with many saying that at times it undermined their 
sense of agency. Six of eleven interviewees had an overwhelmingly 
negative experience with the feature, fnding it more annoying 
than useful. They explained, “I think I found it more intrusive than 
helpful. I’d rather make that decision on my own, to close the app” 
(P19). Participants more often saw it as a nuisance than a source of 
support and described it as “just another thing I had to click to get it 
out of my way” (P23). P22 further explained that the very premise of 
an external support is inherently problematic and in confict with 
internal supports: 

“It’s like, ‘don’t be patronizing,’ almost. Because, don’t 
try to infer that because I just spent one minute more 
of my time in Twitter today that’s a bad thing. . . I sep-
arated 30 minutes of my day to check that list I cre-
ated. . . so if you start poking me about, ‘You are spend-
ing too much time, you are spending too much time,’ 
that doesn’t make any sense, right?” (P22) 
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Here, P22 points out that because the Custom Lists feature is in-
tended to help the user engage with intention, it is contradictory 
to urge the user to then disengage during these moments of pur-
poseful use. This demonstrates one way in which external supports 
might undermine the agency users gain through internal supports. 

Participants’ concern that external supports can undermine 
users’ sense of agency was more pronounced with respect to the 
Time Limit Dialog than with respect to the Usage Stats Page, sug-
gesting that not all external supports are equally helpful or harmful. 
To evaluate this claim, we ran a paired-samples t-test comparing 
participants’ responses to the fxed-choice survey question asking 
how the Time Limit Dialog afected their sense control versus the 
Usage Stats Page. This revealed that participants were signifcantly 
more likely to say the Usage Stats Page made them feel more in con-
trol than the Time Limit Dialog (t(29) = −2.76, p = .005, d = −.5). 

6.3.5 External Supports Are for “Other People.” Finally, many 
interviewees spontaneously mentioned that they thought external 
supports would be more helpful for other people than for them-
selves. They explained that “others” might need help tracking how 
they spend their time or beneft from outside reminders nudging 
them to close their social media apps. But they went on to say that 
their own self-control makes such support unnecessary. For exam-
ple, when discussing the Usage Stats Page, P18 said it “probably 
applies more so to people who have a need to control their usage in 
a downward direction. . . so that’s not as useful for me. . . but I think 
there are people who’ve lost control of their internet usage who that 
would really help.” The same participant reacted to the Time Limit 
Dialog by saying, “I generally don’t think that’s as applicable to me 
because I don’t feel the same need to curb my internet usage as I think 
some people would.” 

Many other interviewees drew the same connection between the 
value of external supports and other people’s lack of self-control. 
They told us things like, “some people might have a self-control 
problem, where they can’t stop using it. So yeah, I think that timeout 
control, a timeout feature, would be nice, just to have that option” (P19) 
and “I’m a little better at the self control thing, but a lot of people have 
difculty knowing when to stop scrolling” (P3). Participants did not 
express this sentiment about internal supports, and no interviewees 
said, for example, that the Reading Progress Indicator or Custom 
Lists were irrelevant for people with self-control. 

Participants expressed this same reaction in their weekly surveys. 
They reacted to Usage Stats Page saying, “I think this would be 
helpful for someone trying to limit their Twitter content consumption. 
These are interesting stats to know, but they didn’t afect my behavior” 
(P9) and to the Time Limit Dialog by saying, “I think it is a useful 
feature for people that might use the app too much” (P22). They 
explained that having the Time Limit Dialog would be great “for 
people who get lost in their social media” (P13). 

7 DISCUSSION 
We saw a small but signifcant systematic increase in users’ sense 
of agency in response to adding a set of four internal supports 
that we did not see in response to adding a set of two external 
supports. Yet, many people still said they appreciated being able 
to see their usage data, suggesting there is still value in providing 
external supports that surface information. The time participants 

spent using the Chirp app did not change systematically in response 
to either internal or external supports, and participants told us that 
adding supports improved the quality of their time with the app 
rather than changing the quantity. Our fndings suggest several 
pathways for promoting user agency and digital wellbeing, such as 
defning experience-specifc internal supports, cataloging these as 
abstract patterns, and moving away from time-on-task as a metric 
for evaluating wellbeing. 

7.1 Using External Supports to Enhance 
Agency and Wellbeing 

Participants’ reactions to our internal supports were uniformly 
more positive than their reactions to our external supports. Al-
though people’s reactions will certainly vary as a function of the 
specifc supports that are put in place, the external supports we 
added (a feature for monitoring usage and a timer asking them 
if they would like to close the app) refect two of the most com-
mon design patterns across current digital wellbeing tools [44, 48]. 
Thus, participants’ greater appreciation of the internal supports 
we created–relative to these two common features–suggests there 
is room for designers to improve upon the status quo. It further 
suggests that adding internal supports that are tailored specifcally 
to the interface of interest is a promising approach for making such 
improvements. 

One inherent advantage of external supports is that they are ag-
nostic to the experiences they monitor and can be applied across an 
entire ecosystem of content. A time-tracking external support can 
operate across all apps on a smartphone, for example, and does not 
require participation from the individual companies creating third-
party experiences. As a result, external supports may remain a use-
ful tool for designers to deploy in instances where internal supports 
are not an option. We found that monitoring usage information and 
sharing it with the user on demand (the Usage Stats Page) was more 
efective in increasing agency than a dialog nudging participants 
to close the app (the Time Limit Dialog). Participants explained 
that the Time Limit Dialog at times even undermined their sense 
of agency rather than improving it, demonstrating how external 
supports can backfre. Thus, our results suggest that if designers con-
tinue to create standalone external supports, they will be more likely 
to achieve the aim of increasing user agency if they simply provide 
information to the user without acting on it on the user’s behalf. 

Prior work points out that people fnd this kind of passive moni-
toring to be inefective in changing their behaviors in the long run, 
as it lacks the restrictiveness that people say they need if they are 
to change their habits [48]. In theory, this might suggest designing 
more powerful lockout mechanisms, but participants in our study 
were wary of intrusive features telling them what to do. Although 
they agreed that more restrictive interventions might be efective, 
they said such interventions would be better for “other people,” a 
stance that is consistent with people’s reluctance to adopt screen 
time tools [59] and tendency to abandon them [34]. This past work 
taken together with our fndings suggests the most useful external 
supports may be those which passively provide information and 
target short-term education and refection rather than trying to 
encourage users to adopt tools with heavy-handed enforcement for 
the long term. 
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7.2 Using Internal Supports to Enhance Agency 
and Wellbeing 

By grounding our internal supports in the specifc challenges posed 
by the current Twitter interface, we found that we were able to 
move the needle slightly on people’s sense of agency in the context 
of consuming Twitter content. More usefully, we found that these 
internal supports made inroads in the specifc usage scenarios they 
targeted, suggesting that if designers attend to the specifc barriers 
to user agency that are most notable, they will be able to efect 
targeted change. People stopped scrolling through tweets they had 
already seen when the Reading Progress Indicator was visible, and 
they reported spending more time with the content they were cur-
rently interested in when their feed was segmented by the Custom 
Lists feature. 

Collectively, people were less ambivalent about the specifc in-
ternal supports we created, and they more consistently said that 
these features afected their sense of agency for the better. This 
stood in contrast to their mixed responses to the specifc external 
supports we created, which at times they said undermined their 
agency and would be a better ft for someone else. These fndings 
suggest promise in taking a tailored, platform-specifc approach to 
designing for digital wellbeing. They further suggest the potential 
value of maintaining a catalogue mapping specifc design patterns 
for internal supports to specifc outcomes for users. Custom Lists 
could easily be adapted as a generic pattern for segmenting any 
space that aggregates disparate content with the potential to pull 
users in many diferent directions. The Reading Progress Indicator 
could be one instantiation of a pattern to annotate content to make 
its relevance or irrelevance more salient. 

Many prior studies have shown that current screen time tools 
and other external supports do not yet meet users’ needs [48, 59]. 
Our fndings suggest promise in exploring a design agenda that 
focuses on developing internal supports and abstracting these sup-
ports into patterns to be leveraged across experiences with similar 
designs. Participants pointed out that diferent forms of support 
can be in confict, with some guiding users toward more targeted 
and meaningful patterns of engagement and others giving blanket 
nudges to cut back on all engagement. The former is more aligned 
with the perspectives of the participants in our study (who said 
they wanted to improve the quality of the time they spend on Twit-
ter rather than the quantity) and with prior work reporting that 
users are seeking experiences that are inherently more meaningful, 
rather than tools they can use to cut of their access (e.g., [59]). 

7.3 Usage Time as an Insufcient Metric 
Participants’ descriptions of their experiences suggest that usage 
time has limited value as a metric for understanding their prefer-
ences. This held both with respect to creating engaging experiences 
and with respect to supporting agency and digital wellbeing. Many 
described their favorite added feature (such as the Reading Progress 
Indicator or Custom Lists) by saying it improved the quality of their 
time without changing the quantity. Others said that they could not 
be sure of its efect on time spent. Some people said it helped them 
cut back on the total time they spent on the app while others said 
they spent more time with Chirp once the feature was introduced, 
because the experience of using it became more valuable. Rather 

than rereading tweets they had already seen or sifting through a 
sea of clutter, participants said they more easily navigated directly 
to the content of interest. Digital wellbeing eforts often seek to cut 
back on engagement, but deployment participants said that what 
matters most is that their engagement is meaningful. 

This points to at least two conclusions. First, designers who seek 
to create engaging experiences cannot assume that increases in 
time-on-task refect increased user interest and engagement. Dig-
ging through a frustratingly irrelevant feed of content, in some 
cases, increased the time participants spent but not their inter-
est in the experience. Digging through the clutter was one of the 
most frequent complaints in our formative survey, and the Custom 
Lists feature that segmented and organized this clutter was the 
most appreciated feature. Helping users reduce the time they spent 
bushwhacking increased their engagement and appreciation for 
the experience. Second, designers cannot assume that decreases in 
time-on-task refect improved digital wellbeing. Many participants 
said they used Chirp more when they had supports for increas-
ing agency, because the experience became more worthy of their 
time and attention. Currently, many interventions in this space 
emphasize reducing time-on-task through tracking interfaces and 
nudges. 

Although usage time is one of the most common metrics in the 
digital wellbeing domain, our results reveal its limitations. Instead of 
relying upon screen time as an outcome measure, digital wellbeing 
designers might develop a more nuanced understanding of user 
goals or adopt alternative measures such as self-reported sense of 
agency. 

7.4 Limitations 
This work has several limitations: 1) This work examined a small, 
specifc bundle of internal and external supports, and there will 
likely be wide diferences in the efectiveness of supports within 
either of these broad buckets. Thus, our conclusions about the com-
parative efectiveness of internal and external supports broadly will 
not apply to all possible designs or combinations of designs that fall 
into either category. Furthermore, we implemented four distinct in-
ternal supports in contrast to two distinct external supports, and we 
did not have a mechanism for predicting the magnitude of any one 
of these features. Thus, these results should be interpreted as pro-
viding data about our specifc designs, and we cannot make strong 
claims about all internal supports or how they might compare to 
all external supports. 2) Our formative survey was conducted with 
participants who used Twitter more than the average use time of 
10 minutes per day [53], and we may have come to diferent conclu-
sions by systematically examining user groups with other habits. 3) 
We conducted our deployment with a small number of participants, 
which may have masked efects that we would see with a larger 
sample, potentially preventing us from seeing trends in people’s 
experiences with these features. 4) Our Usage Stats feature pre-
sented a static visualization. Having an interactive dashboard (such 
as the iOS Screen Time page) which allows the user to inspect their 
usage in diferent time granularities might be more helpful. We also 
did not explore other external features such as time management 
planning tools [42], which allow the user to plan ahead and refect 
on how much time they would like to spend with a particular app. 
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5) Separately, prior work points out that the passive usage moni-
toring we explore here raises privacy concerns [61], which we did 
not investigate in the current study. This complicates the design 
agenda for external supports and suggests designers to consider the 
tradeofs between supporting the user’s agency over their attention 
and agency over their data. Future work remains to more robustly 
model when and how internal and external supports can beneft 
users. 

8 CONCLUSION 
We distilled a set of features to support user agency on Twitter by 
drawing on 1) a formative survey of 129 Twitter users and 2) an 
expert panel design workshop with four user experience designers. 
These target features were divided into internal supports and exter-
nal supports for digital wellbeing. The internal supports changed 
aspects of Twitter’s interface to reduce barriers to user agency, 
and the external supports provided standalone tools that provided 
users with information and nudges for self-regulating their usage 
habits. We implemented all of these features within a custom Twit-
ter client we named “Chirp,” and we created alternate versions that 
systematically enabled or disabled each set of supports. Through a 
four-week, within-subjects feld deployment, we found that these 
supports increase the quality of time participants spent on Chirp 
without afecting quantity. These specifc internal supports—but 
not the external ones—led to a small increase in users’ sense of 
agency while using the app. Although participants appreciated the 
external support for viewing their usage data, the feature that en-
couraged them to close the app backfred at times and undermined 
their sense of agency. Many participants spontaneously concluded 
that heavy-handed screen-time tools of this form were best suited 
for “other people” who “struggle with self-control.” Our fndings 
point to a need for a digital wellbeing design agenda that promots 
users’ sense of agency through tailored internal supports, which 
target specifc user scenarios and features of the experience. Cat-
aloging these internal supports as abstract design patterns would 
empower designers to beneft from one another’s interventions and 
promote digital wellbeing at scale. 
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Monitoring Screen Time or Redesigning It? 

A TWITTER USAGE SURVEY 

A.1 Section 1: Eligibility Survey 
• What is your age? 
• What is your gender identity? 
• What types of smartphone or tablet system do you use? 
(iOS/Android/other) 

• Is the Twitter mobile app installed on your phone or tablet? 
• When you use Twitter, about what percent of your time do 
you use it on your phone or tablet? 

• In the past week, on average, approximately how much time 
PER DAY have you spent actively using Twitter overall? 

A.2 Section 2: Experience Survey 
• What are 3 things about the mobile app that lead you to 
feel MOST IN CONTROL over how you spend your time on 
Twitter? 
– Thing 1/2/3 in the mobile app - please describe. 
– How does Thing 1/2/3 make you feel MOST IN CONTROL 
over how you spend your time on Twitter? 

• What are 3 things about the mobile app that lead you to 
feel LEAST IN CONTROL over how you spend your time on 
Twitter? 
– Thing 1/2/3 in the mobile app - please describe. 
– How does Thing 1/2/3 make you feel LEAST IN CONTROL 
over how you spend your time on Twitter? 

B FIRST ROUND CODEBOOK 
The 33 features (codes) emerged from the frst round coding were: 
Notifcation, Writing, Charater-limit, Layout/UI, Twitter Metrics (fol-
lowers, etc.), Follow/mute, Filter, Memory of Usage (maintaining his-
tory of the twitter usage such as the position of the timeline), List, 
Bookmark, Privacy, Profle Page, Recommendations, Search, Share, 
Schedule Tweets, Social Interaction (like/retweet/reply), Ads, Bots/fake 
accounts, Censorship, Addiction, Topic of the content, Feeds Organi-
zation, Privacy Settings, Misinformation, Media Format, Usability 
Issues, Multiple Accounts, Screen Time, Reporting Functions, Pin Tweet, 
Connect Phone Contacts, Banner Messages 

C DESIGN IDEAS FROM THE DESIGN PANEL 

C.1 Curating Tweets and Finding Relevant 
Information 

(1) Adding more granularity to flter/search function, such as 
by location, account, language, with/without media, regex 
expression 

(2) More ways to sort the replies, e.g. by time, by responses, by 
likes 

(3) Unless I click "all reply", or only show the original tweets in 
the main feeds 

(4) More organized way to see tweets - humor vs. professional 
information 

(5) Based upon who you follow/tweets you like, recommended 
accounts to follow 

(6) Separate other users’ liked tweets 
(7) Tag diferent users: "important" vs. "memes" etc. 
(8) One button to turn of all suggestions from my list 

CHI ’22, April 29-May 5, 2022, New Orleans, LA, USA 

(9) Sort the tweets by newest/trending (my current feed is not 
chronological) 

C.2 Expressing Oneself 
(1) Tag you own tweets into categories 
(2) Auto destroy tweets in a certain time 
(3) Letting the users decide by themselves that who can see their 

tweets 
(4) "Quick reply" provides more memes for the users to express 

their attitude 
(5) More features to interact with people - currently just a poll 

option and liking/retweeting 
(6) Sound/audio tweets 
(7) Ability to hide content from feed, display only user 
(8) "Visible only to me" option when tweeting, and the option 

to make it public in the future 
(9) Schedule tweets: edit it now, release it later 
(10) Undo tweets (in 30s) 

C.3 Recommendations 
(1) A "StumbleUpon" experience for Twitter, where you get a 

window into what a diferent universe on Twitter looks like 
(2) Ability to "uninterested" the recommendations 
(3) Organize the "for you" by content categories, e.g. tweets, 

topics, people 
(4) My notifcations are always full of "news for you" which I 

pretty much don’t care about 
(5) Recommendations integrated into the timeline based upon 

certain tweets or likes 
(6) Recommendations on diferent platform types 
(7) Have one centralized place for recommendations. I remember 

seeing recommendations in other users account page 
(8) Ability to select don’t recommend this user or topic again 
(9) Recommend who to unfollow 
(10) Choose how "wild" the algorithm recommends you stufs 

C.4 Notifcations 
(1) Add summary of notifcations (like daily digest) 
(2) customize notifcations (when, who, what) 
(3) Organize the "for you" by content categories, e.g. tweets, 

topics, people 
(4) Within messages, you’ll get a notifcation someone reacted 

to a message but not know what message it was for 
(5) better algorithm for “x user just tweeted after a while” (see 

Instagram for users posting on story) 
(6) Develop a widget for iPhone and Android: a notifcation 

board. Will update without notifying you (background push) 

D DESIGN MECHANISMS 
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Table 7: The design mechanisms that were mentioned 10 or more times in the response to the question about three things that 
lead the users to feel most/least in control. Design mechanisms are shown in order of frequency in response to feeling “least 
in control.” This table contains the ones with less than 50% least in control portion. The frst part can be found in Table 3 

Design 
mechanism 

Description Response 
count 

Least 
in control 
(% of the 
responses) 

Representative quote(s) 
(2 quotes if minority opinion 
on direction of control ≥ 30%) 

Privacy concerns Privacy related settings 
and disclosures on how 
the data is used 

33 48.5 I am concerned about how much info 
Twitter has about me that they are using 
to target ads towards me. (P69) 
— 
Being able to set my account to private is a huge 
help. This makes makes me not need to worry 
about strangers seeing my posts. (P22) 

Social metrics Metrics of Twitter, 
including follower 
counts, number of likes 

11 45.5 I have no idea of who unfollows me 
unless I go through all of my followers. (P22) 
— 
I like that it keeps track of how many 
people follow me and who I follow back. (P104) 

Notifcation System and in-app 
alerts when there are 
new tweets, interactions 
such as replies, 
recommendations, etc. 

50 36.0 Sometimes I’ll get an invasive notifcation just to 
let me know that 12 hours ago someone made a 
popular tweet on a topic I don’t care about. (P85) 
— 
I feel alerts help me in control of my time 
as I can scroll quickly through the alerts 
to see what is posted and click on it if 
I want to further explore. (P93) 

Search Searching tweets, 
accounts and topics 

31 25.8 Searching for topics is easy and I am 
able to sort it by top or latest post. 

Filters Blocking keywords 
and topics 

16 25.0 I don’t want to see things about sports or things 
I hate. Filtering gives me control over what I view. (P123) 

Writing tweets Composition of a tweet 22 22.7 I post special things for my followers to keep up 
with me and share my interests with them. 
I’m in charge of this show. (P96) 

Organization 
function 

Lists, bookmarks, and 
functions that help 
organizing tweets 

10 10.0 I create a lot of lists so that I can look for 
someone whose tweets I want to read 
on a particular topic. (P126) 

Follow and mute 
function 

Following or muting 
accounts 

92 2.2 The ability to mute accounts lets me have 
an enjoyable time by getting rid of 
annoying users in my feed. (P110) 

Proactive 
interactions 

Like, retweet, reply 21 0 I often retweet things I fnd important and I like 
a bunch of tweets, which makes me feel 
engaged with the community. (P129) 

Direct messaging Messaging with other 
users and groups 

11 0 I can directly message people or someone if 
I need help with something or share my opinions. (P112) 
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E DESIGN SKETCHES FROM THE DESIGN PANEL 

Figure 7: Sketches from the expert design panel: 1) a timeline that is organized by topics, such as art, business, or news, which 
can be shown or hidden; 2) adjusting the personalization algorithm: the user can adjust the novelty of the recommendation 
algorithm from showing only similar tweets to always showing new tweets; 3) advanced notifcation control: one participant 
recommended the notifcation setting page of the News Break app, which allows the user to restrict notifcations to certain 
times of the day 

F WEEKLY DEPLOYMENT SURVEY 
• How was your experience of using Chirp last week? 
• For the last week, how much did you feel in control of your 
Chirp usage? Why do you feel that way? 

• How satisfed were you using Chirp last week? 
• (For each feature of that week, display a screenshot of the 
feature, and then ask) 
– How do you like or dislike about this feature? 
– Did this feature afect the amount you felt in control of 
how you used Chirp? (More in control/No diference/Less 
in control/I did not use it enough) 

• Any comment for this study or your experience using Chirp? 

G DEPLOYMENT STUDY INTERVIEW SCRIPT 
• A general question: Refect on the features, how do they 
afect your daily tweet consumption? 

• (For each feature in the study, display a screenshot of the 
feature, and then ask) 
– How do you like or dislike about this feature? 
– Do you think you used Chirp more, less, or about the same 
amount because of this feature? 

– If you could add this feature to Twitter would you want 
to do that or would you rather leave Twitter the way it is? 

• Is there anything you would like to change about the way 
you use Twitter in the future? 
– What infuenced your thoughts around this? 

• Do you have any improvement suggestions, or features that 
you would like to have on Chirp? 

• Now that the study has completed, would you like me to 
help you delete Chirp from your phone? 
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