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Our research explores how we can support people in using digital devices in line with their long-term goals.
Many users find this challenging, because devices such as smartphones and laptops present constant and
instant access to distractions, which are often deliberately designed to hijack attention. We have contributed
to theoretical understanding of this issue, the empirical evaluation of digital self-control tools, and deployed
interventions to effect positive change. In relation to theory, we have argued that psychological research on
self-regulation is particularly well-positioned to inform HCI research in this space. In the workshop, we hope
to discuss how self-regulation research might provide us with better measurement instruments as well as
useful theoretical models for conceptualising the design space for digital self-control tools.
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CONTRIBUTIONS TO DIGITAL WELLBEING RESEARCH

From remote working and grocery shopping to communication with friends and family, an everexpanding part of our lives is meditated by digital technology. Despite the obvious benefits, this
has also brought new challenges: when digital distractions are constantly and effortlessly at hand,
it can be difficult to behave the way we wish. For most people, this is readily apparent in everyday
life. When we try to focus on work tasks, we easily get interrupted by unrelated notifications, or
interrupt ourselves to check social media. If we open Facebook to post in a group, our attention
routinely gets hijacked by irrelevant content on the newsfeed. When we go to bed, a last check of
our devices often turns into an hour-long journey down the rabbit hole.
Struggling to do what we would ideally like ourselves to do is, of course, nothing new: two
millennia ago, St Paul complained that “I do not do the good I want to do, but the evil I do not want
to do — this I keep on doing”1 . However, digital devices like smartphones and laptops increase the
potential intensity and scope of self-regulation challenges, by increasing the range of distractions
and temptations within reach. Moreover, the competition over capturing our attention during
use can be uniquely intense compared to other forms of media, because digital devices can bring
together many different modalities of interaction in forms uniquely tailored to individual users [8].
Being able to direct attention in line with our intentions is central to being able to live the life
we want [33]. Therefore, the challenge of supporting people’s ability to navigate information-rich
digital environments in line with their goals, without having their attentional and self-regulatory
capacities overwhelmed, is one of the most consequential in HCI. In our work, we have made three
types of contributions to help address this challenge.
First, we have contributed to theoretical understanding of the issue. We have unpacked how
different philosophical assumptions around what it means to want something lead to different
metrics of success [23]. To discuss and clarify the issue, we co-organised the Designing for Digital
Wellbeing workshop at CHI’19 which brought together 32 leading researchers from academia and
industry [3, 16]. At this workshop, we argued that theory and concepts drawn from psychological
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research on self-regulation and self-control will be particularly clarifying for HCI research in this
space [21]. In our own work, we have shown this in analyses and evaluations of design patterns in
’digital self-control tools’ (DSCTs) [19, 24, 26].
Second, we have contributed empirical data for characterising digital self-control challenges in
the people’s daily lives, the range of solutions currently available via DSCTs, and how practically
useful those solutions are. Specifically, we have used experience sampling to describe how app
usage patterns relate to perceived meaningfulness [20], reviewed design patterns explored in ~400
apps and browser extensions for supporting self-regulation [24, 26], and investigated how features
of YouTube support or undermine control [19].
Third, we have pushed for action research to effect positive change. We have presented open
materials for a ‘Reducing Digital Distraction’ workshop, an intervention that supports students
in managing their digital lives, and also generates data to advance digital wellbeing research [25].
Moreover, we co-organised a recent workshop on what the CHI community can do about dark
patterns [17].
Alongside these contributions, we have adopted open and transparent research practices [10],
and shared data, analysis scripts, and materials for much of our work (e.g. [18, 19, 22, 24, 26])
2

LEVERAGING SELF-REGULATION RESEARCH IN DESIGNING FOR DIGITAL
WELLBEING

In the workshop, we hope to discuss how self-regulation research can be leveraged further in HCI
research on digital wellbeing. Specifically, we would like to discuss how self-regulation research
may provide useful measurement tools and helpful ways to conceptualise the design space
for digital self-control tools.
2.1

Leveraging self-regulation questionnaires for measurement

Existing work has often used self-report scales related to behavioural addiction to assess baseline
difficulties with managing device use and/or evaluate DSCTs [13, 15]. However, when assessment
criteria from this line of research are properly applied, the scales apply well to only severe cases of
self-regulation breakdown experienced by a small minority of users (e.g., 3.1% of Facebook users in
a recent study [4]). Moreover, many researchers have argued that more mundane challenges with
digital distraction, experienced by a majority of users, should not be framed as ‘addiction’, because
it easily pathologises everyday patterns of use [1, 2, 12, 31]. In addition, the term is often used very
loosely, in a reflection of popular media narratives [14, 27, 30].
An alternative approach is to draw on broader psychological work on self-regulation and selfcontrol, which for decades has investigated how individual differences and environmental factors
influence people’s ability to regulate behaviour towards desired goals in the face of conflicting
impulses and distractions. We believe this literature provides a better foundation for HCI work
on design remedies for the self-regulation challenges experienced by the great majority of users.
Therefore, we propose that an effort should be made to adapt scales from basic self-regulation
research to the context of digital device use. This might provide measurement tools with a closer
construct fit to what users commonly want DSCTs to achieve, and also more readily allow for
knowledge transfer with basic psychology research.
For example, the Brief Self-Control Scale ([29], example item: I am able to work effectively toward
long-term goals) has been widely used as a unidimensional measure of self-control ability. This
scale might be adapted into a simple state measure of digital self-control ability. Similarly, the
UPPS Impulsive Behaviour scale [5, 32] is a widely used multi-dimensional measure that breaks
down impulsivity into four impulsive personality traits (Urgency, Lack of Premeditation, Lack
of Perseverance, and Sensation Seeking). This scale might be adapted into a more fine-grained
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measure of how personality differences lead to distinct user vulnerabilities, and how specific design
patterns of DSCTs can be tailored to individual users.
2.2

Using self-regulation models to conceptualise the design space for DSCTs

In previous work, we have explored the usefulness of a ‘dual systems’ model of self-regulation
to categorise and evaluate design patterns in DSCTs, interpret findings around their usefulness,
and suggest new research opportunities [24]. The dual systems model is useful in that it explicitly
addresses interactions between conscious goals and automatic habits and impulses, a consideration
HCI research on behaviour change has argued is key for interventions aimed at long-term change
[28].
However, other models from self-regulation research may also prove valuable. One popular
alternative in self-regulation research is the ‘process model’ [6], adapted from Gross’ emotion
regulation research [9]. This model focuses on how ‘impulses’ — response tendencies to think, feel,
or act — develop over time, and organises self-control strategies according to the stage of impulse
generation at which they intervene (see Figure 1).
The process model might provide a simple yet powerful way to think about design patterns
in DSCTs in terms of whether they (a) change which situations the user is exposed to (situation
selection, e.g. blocking access to Facebook); (b) change the circumstances of a situation the user
find themselves in (situation modification, e.g. removing the newsfeed on Facebook); (c) change
what the user pays attention to in a given situation (attentional deployment, e.g. the user acquires a
habit of ignoring the newsfeed on Facebook); (d) help the user readjust their valuation of the things
they do pay attention to (cognitive change, e.g. a DSCTs might reward the user for reducing time on
Facebook); (e) help the user directly inhibit or enhance their impulses (response modulation, e.g. the
user tries to ignore an urge to scroll the newsfeed).
Although people often try to manage distractions using response modulation (i.e., willpower),
a growing body of evidence suggests that self-regulation is most effective when it employs situational strategies [6, 11]. These findings suggest that digital wellbeing designers should target
their interventions at the earlier stages of the process, rather than waiting until an impulse is fully
formed and then prompting the user to employ cognitive strategies.

Fig. 1. The process model of self-control, adapted from [7]. This model focuses on how ‘impulses’ — response
tendencies to think, feel, or act — develop over time, and organises self-control strategies according to the
stage of impulse generation at which they intervene.
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CONCLUSION
As most areas of our lives come to be mediated by digital devices, understanding how to support
people’s ability to regulate attention and behaviour in digital environments is increasingly important.
In our work, we have argued that basic research on self-regulation should play a key role for HCI
researchers in understanding the psychological factors involved, and imagining and evaluating
potential interventions. In this position paper, we have further suggested that self-regulation
research might provide measurement instruments that capture the challenges experienced by
average users better than alternatives drawn from the addiction literature. We have also suggested
that the ‘process model’ might provide a simple yet powerful way to conceptualise the design space
of digital self-control tools. We look forward to discussing opportunities and challenges in this and
other domains of digital wellbeing at the workshop.
ACKNOWLEDGMENTS
Kai Lukoff is supported in part by a National Science Foundation CAREER award [grant number
#1553167] and a National Science Foundation CRII award [grant number #1849955]. Ulrik Lyngs is
supported by a Carlsberg Foundation Oxford Visiting Fellowship [grant number CF20-0678].
REFERENCES
[1] Jesper Aagaard. 2020. Beyond the rhetoric of tech addiction: why we should be discussing tech habits instead (and
how). Phenomenology and the Cognitive Sciences (April 2020). https://doi.org/10.1007/s11097-020-09669-z
[2] Joël Billieux, Pierre Philippot, Cécile Schmid, Pierre Maurage, Jan De Mol, and Martial Van der Linden. 2015. Is
Dysfunctional Use of the Mobile Phone a Behavioural Addiction? Confronting Symptom-Based Versus Process-Based
Approaches. Clinical Psychology & Psychotherapy 22, 5 (2015), 460–468. https://doi.org/10.1002/cpp.1910
[3] Marta E. Cecchinato, John Rooksby, Alexis Hiniker, Sean Munson, Kai Lukoff, Luigina Ciolfi, Anja Thieme, and Daniel
Harrison. 2019. Designing for Digital Wellbeing: A Research & Practice Agenda. In Extended Abstracts of the 2019
CHI Conference on Human Factors in Computing Systems (CHI EA ’19). ACM, New York, NY, USA, W17:1–W17:8.
https://doi.org/10.1145/3290607.3298998
[4] Justin Cheng, Moira Burke, and Elena Goetz Davis. 2019. Understanding Perceptions of Problematic Facebook Use:
When People Experience Negative Life Impact and a Lack of Control. In Proceedings of the 2019 CHI Conference on
Human Factors in Computing Systems (Glasgow, Scotland Uk) (CHI ’19). Association for Computing Machinery, New
York, NY, USA, 1–13. https://doi.org/10.1145/3290605.3300429
[5] Melissa A. Cyders, Gregory T. Smith, Nichea S. Spillane, Sarah Fischer, Agnes M. Annus, and Claire Peterson. 2007.
Integration of impulsivity and positive mood to predict risky behavior: Development and validation of a measure of
positive urgency. Psychological Assessment 19, 1 (2007), 107–118. https://doi.org/10.1037/1040-3590.19.1.107
[6] Angela L. Duckworth, Tamar Szabó Gendler, and James J. Gross. 2014. Self Control in School Age Children. Educational
Psychologist 49, 3 (2014), 199–217. https://doi.org/10.1080/00461520.2014.926225
[7] Angela L. Duckworth, Rachel E. White, Alyssa J. Matteucci, Annie Shearer, and James J. Gross. 2016. A Stitch in Time:
Strategic Self-Control in High School and College Students. Journal of Educational Psychology 108, 3 (April 2016),
329–341. https://doi.org/10.1037/edu0000062
[8] B. J. Fogg. 2003. Persuasive Technology: Using Computers to Change What We Think and Do. Morgan Kaufmann
Publishers, San Francisco.
[9] James J. Gross. 2015. Emotion Regulation: Current Status and Future Prospects. Psychological Inquiry 26, 1 (2015),
1–26. https://doi.org/10.1080/1047840X.2014.940781
[10] Steve Haroz. 2019. Updates to the CHI Submission and Reviewing Guides Promote Open Research Practice.
[11] Wilhelm Hofmann, Roy F Baumeister, Georg Förster, and Kathleen D Vohs. 2012. Everyday temptations: an experience
sampling study of desire, conflict, and self-control. Journal of personality and social psychology 102, 6 (June 2012),
1318–1335. https://doi.org/10.1037/a0026545
[12] Daniel Kardefelt-Winther, Alexandre Heeren, Adriano Schimmenti, Antonius van Rooij, Pierre Maurage, Michelle
Carras, Johan Edman, Alexander Blaszczynski, Yasser Khazaal, and Joël Billieux. 2017. How Can We Conceptualize
Behavioural Addiction without Pathologizing Common Behaviours? Addiction 112, 10 (2017), 1709–1715. https:
//doi.org/10.1111/add.13763
[13] Minsam Ko, Seungwoo Choi, Koji Yatani, and Uichin Lee. 2016. Lock N’ LoL: Group-Based Limiting Assistance App to
Mitigate Smartphone Distractions in Group Activities. In Proceedings of the 2016 CHI Conference on Human Factors in

Leveraging Self-Regulation Research When Designing for Digital Wellbeing

5

Computing Systems. ACM, New York, 998–1010. https://doi.org/10.1145/2858036.2858568
[14] Simone Lanette and Melissa Mazmanian. 2018. The Smartphone "Addiction" Narrative Is Compelling, but Largely
Unfounded. In Extended Abstracts of the 2018 CHI Conference on Human Factors in Computing Systems (CHI EA ’18).
ACM, New York, NY, USA, LBW023:1–LBW023:6. https://doi.org/10.1145/3170427.3188584
[15] Heyoung Lee, Heejune Ahn, Samwook Choi, and Wanbok Choi. 2014. The SAMS: Smartphone Addiction Management
System and Verification. Journal of Medical Systems 38, 1 (2014). https://doi.org/10.1007/s10916-013-0001-1
[16] Kai Lukoff. 2019. Digital Wellbeing Is Way More than Just Reducing Screen Time. https://uxdesign.cc/digital-wellbeingmore-than-just-reducing-screen-time-46223db9f057.
[17] Kai Lukoff, Alexis Hiniker, Colin M. Gray, Arunesh Mathur, and Shruthi Sai Chivukula. 2021. What Can CHI Do About
Dark Patterns? Association for Computing Machinery, New York, NY, USA. https://doi.org/10.1145/3411763.3441360
[18] Kai Lukoff, Ulrik Lyngs, Stefania Gueorguieva, Erika S. Dillman, Alexis Hiniker, and Sean A. Munson. 2020. From Ancient
Contemplative Practice to the App Store: Designing a Digital Container for Mindfulness. Association for Computing
Machinery, New York, NY, USA, 1551–1564. https://doi.org/10.1145/3357236.3395444
[19] Kai Lukoff, Ulrik Lyngs, Himanshu Zade, J Vera Liao, James Choi, Kaiyue Fan, Sean A Munson, and Alexis Hiniker.
2021. How the Design of YouTube Influences User Sense of Agency. In Proceedings of the 2021 CHI Conference on
Human Factors in Computing Systems. Association for Computing Machinery, New York, NY, USA, 1–17. https:
//doi.org/10.1145/3411764.3445467
[20] Kai Lukoff, Cissy Yu, Julie Kientz, and Alexis Hiniker. 2018. What Makes Smartphone Use Meaningful or Meaningless?
Proc. ACM Interact. Mob. Wearable Ubiquitous Technol. 2, 1, Article 22 (mar 2018), 26 pages. https://doi.org/10.1145/
3191754
[21] Ulrik Lyngs. 2019. Putting Self-Control at the Centre of Digital Wellbeing. Workshop Paper. ACM CHI Conference on
Human Factors in Computing Systems, Designing for Digital Wellbeing, CHI 2019, May 4-9, 2019.
[22] Ulrik Lyngs. 2021. Ulysses in Cyberspace: Examining the Effectiveness of Design Patterns for Digital Self-Control. Ph. D.
Dissertation. https://ora.ox.ac.uk/objects/uuid:8940aba0-6255-4244-a8c3-1a5e51a0b63f
[23] Ulrik Lyngs, Reuben Binns, Max Van Kleek, and Nigel Shadbolt. 2018. "So, Tell Me What Users Want, What They
Really, Really Want!". In Extended Abstracts of the 2018 CHI Conference on Human Factors in Computing Systems (CHI
EA ’18). ACM, New York, NY, USA, alt04:1—-alt04:10. https://doi.org/10.1145/3170427.3188397
[24] Ulrik Lyngs, Kai Lukoff, Petr Slovak, Reuben Binns, Adam Slack, Michael Inzlicht, Max Van Kleek, and Nigel Shadbolt.
2019. Self-control in cyberspace: Applying dual systems theory to a review of digital self-control tools. In Proceedings
of the 2019 CHI Conference on Human Factors in Computing Systems - CHI ’19 (Glasgow, Scotland Uk). ACM Press, New
York, New York, USA. https://doi.org/10.1145/3290605.3300361
[25] Ulrik Lyngs, Kai Lukoff, Petr Slovak, Maureen Freed, and Max Van Kleek. 2020. The ReDD Workshop: A Template
for Supporting People in Regaining Control Over Digital Device Use. Workshop Position Paper. Rethinking Mental
Health Resources, Workshop at the ACM CHI Conference on Human Factors in Computing Systems, April 25–30
2020, Honolulu, HI, USA.
[26] Ulrik Lyngs, Kai Lukoff, Petr Slovak, William Seymour, Helena Webb, Marina Jirotka, Jun Zhao, Max Van Kleek,
and Nigel Shadbolt. 2020. ’I Just Want to Hack Myself to Not Get Distracted’: Evaluating Design Interventions
for Self-Control on Facebook. In Proceedings of the 2020 CHI Conference on Human Factors in Computing Systems.
Association for Computing Machinery, New York, NY, USA, 1–15. https://doi.org/10.1145/3313831.3376672
[27] Amy Orben. 2019. Teens, Screens and Well-Being: An Improved Approach. PhD Dissertation. University of Oxford,
Oxford.
[28] Charlie Pinder, Jo Vermeulen, Benjamin R. Cowan, and Russell Beale. 2018. Digital Behaviour Change Interventions to
Break and Form Habits. ACM Transactions on Computer-Human Interaction 25, 3 (2018), 1–66. https://doi.org/10.1145/
3196830
[29] June P Tangney, Roy F. Baumeister, and Angie Luzio Boone. 2004. High Self-Control Predicts Good Adjustment,
Less Pathology, Better Grades, and Interpersonal Success. Journal of personality 72, 2 (2004), 271–324. https:
//doi.org/10.1111/j.0022-3506.2004.00263.x
[30] Nitasha Tiku. 2018. The WIRED Guide to Internet Addiction. https://www.wired.com/story/wired-guide-to-internetaddiction/
[31] Jonathan A. Tran, Katie S. Yang, Katie Davis, and Alexis Hiniker. 2019. Modeling the Engagement-Disengagement
Cycle of Compulsive Phone Use. In Proceedings of the 2019 CHI Conference on Human Factors in Computing Systems
(CHI ’19). ACM, New York, NY, USA, 312:1–312:14. https://doi.org/10.1145/3290605.3300542
[32] Stephen P. Whiteside and Donald R. Lynam. 2001. The Five Factor Model and impulsivity: using a structural
model of personality to understand impulsivity. Personality and Individual Differences 30, 4 (March 2001), 669–689.
https://doi.org/10.1016/s0191-8869(00)00064-7
[33] James Williams. 2018. Stand out of Our Light. Cambridge University Press. https://doi.org/10.1017/9781108453004

