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Figure 1: a) FocuShift device that changes its shape, aiming to intervene in smartphone overuse, b) Actuation of FocuShift device
that was set to actuate 50 degrees for our study, c) Participants from the study holding the device to describe their experience.

ABSTRACT

With instant gratification constantly available at the tap of a screen,
smartphone overuse has quickly become a widespread problem.
Many digital applications have been built to combat this issue, either
by blocking content entirely or enforcing a mindful pause before
entering a distracting app. In this paper, we propose FocuShift, a
shape-changing device that attaches to the phone case, as a novel
tangible intervention to prevent smartphone overuse. Our device is
designed to trigger a shape-change intervention periodically while
a user is engaging with a distracting app, altering the ergonomics of
the phone and promoting awareness while distracted. We deployed
our device in-the-wild for a 48 hour study, comparing screen time
between baseline phone usage and phone usage with our shape-
changing intervention active. We then conducted interviews with
participants to understand the qualitative merits of our proof-of-
concept.
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1 INTRODUCTION

In today’s attention economy, smartphone apps are designed inten-
tionally to capture and hold the user’s focus for as long as possible,
providing seamless access to a wide array of distracting content,
from video games to social media and more. As a result, many have
found themselves deeply addicted to their smartphones. The ex-
perience of mindlessly swiping to and entering one’s distracting
app of choice by muscle memory alone before even realizing it has
become extremely commonplace [3], often leaving one little room
to exercise any self-control [15]. As a result, commercial and re-
search smartphone apps have been developed to help users combat
their overuse habits with demonstrated effectiveness [8, 20]. At the
core of many of these methods is the addition of some amount of
friction to smartphone use to counteract the seamless nature of
typical smartphone engagement. This friction can take the form of
outright blocking or delaying consumption of distracting content
[8, 11], small inconveniences or delays in the use of an application
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or a smartphone [13], or reflection of usage after distraction to
promote mindfulness [9, 19].

While digital solutions have proven effective in various con-
texts, there remains a budding opportunity to explore solutions
that physically add friction to digital consumption. Researchers
have explored the use of tangible interventions to improve work-
place well-being [5]. Sathya et al. [19] utilize the materiality of a
receipt to improve screen time reflection on YouTube. Song et al.
evaluate a device that requires participants to continuously turn a
hand crank to “power” their Twitter usage [21], demonstrating both
a reduction in Twitter screen time and a shift toward prioritizing
more meaningful content.

Within the realm of physical devices, shape-changing inter-
faces [17] in particular hold significant potential in the guidance of
human behavior. They have been explored as mediums for deliver-
ing mobile notifications or opportunities for rich mobile interaction.
As part of their exploration of the potential dynamic physical affor-
dances of their shape display, Follmer et al. [7] mention lifting one’s
phone to direct attention toward notifications or calls as a potential
use case. Jang et al. present an integration of a small shape display
on the edge of a phone case, with potential applications from hap-
tic notification delivery to tactile input [10]. Other opportunities
for dynamic information display or interaction in a mobile, shape-
changing format have taken the forms of devices such as actuated
curve interfaces [16] or pneumatically actuated soft materials [23].
These rich explorations provide us with a starting point to explore
the use of shape change as an intervention for digital well-being.

In this paper, we present FocuShift, a phone-attached proof-of-
concept device built as a design probe (Figure 1a), which exhibits
a shape change as an intervention during meaningless [14] smart-
phone use. While digital anti-distraction apps have proven some-
what effective within the bounds of the smartphone screen, we
see potential in the exploration of interventions that act instead in
the physical world. FocuShift’s shape change is capable of altering
the ergonomics of smartphone use, making it less comfortable or
intuitive to hold the phone and thereby pulling attention away
from distracting apps. This added physical inconvenience during
engagement with an app nudges [6] the user to actively adjust their
activity to the shape change, suggesting an exit from their default
state of mindless distraction.

We conducted a 48-hour in-the-wild study in which participants’
screen time was tracked for 24 hours with no device and for 24
hours with our device in order to probe the potential of our in-
tervention in preventing smartphone overuse. Preliminary data
suggest that our intervention has a significant effect on screen
time reduction. Through interviews, we found that participants
experienced heightened awareness of usage behaviors and were
redirected towards more meaningful activities.

2 DESIGN PROBE

We constructed a design probe (Figure 2) to evaluate the potential
of our intervention in-the-wild. As shown in Figure 1a and b, our
device is designed to attach to a phone case using a MagSafe [2]
connector, allowing us to easily attach our hardware to MagSafe-
compatible phone cases. The user first flags the apps they consider
“distracting”. The shape change is then triggered after the first
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minute of usage of each distracting app and every ten minutes
afterward, decided based on a suggestion from a prior study [22].
Each movement of the device is defined as one opening of the “flap”
(shell and components) at a 50° angle (1 second) and one closing of
the flap back to the 0° position (1 second) with a 2-second delay in
between. Each intervention is defined as 10 of these movements,
lasting 40 seconds in total. We chose this movement pattern for its
simplicity and repeatability as a baseline proof of concept.

Figure 2 shows the internal components. We use a Seed Studio
XIAO nRF52840 Sense [4] as the main micro-controller along with
a DRV8833 Dual-Channel H-Bridge to control a single N20 Micro-
Metal Gear Motor from Pololu (1000:1), driven by a 3.7V LiPo battery
(500 mAh) stepped-up through a 7.5V U3V16F7 Voltage Regulator
modulated to output 6.1V. The motor was selected after a series of
preliminary experiments to identify the amount of torque required
to generate a shape change strong enough to nudge the user away
from phone use. We rely on a simple mechanism to generate the
shape change in order to maintain robustness in the wild. All parts
are 3D printed using PETG for its durability. The entire circuit is
built on a custom protoboard and is fully enclosed within the case
attachment.

Due to ease of development, we settled on the Android ecosystem
for the purpose of this inquiry. We developed a native Android app
to trigger the shape change over a BLE connection with FocuShift’s
XIAO nRF52840. The shape change is initiated when our app sees
“overuse” notifications from an app usage tracker [1] that the user
installs from the Google Play Store.

3 FIELD DEPLOYMENT

We designed a within-subjects field deployment for 48 hours to test
our design probe. We recruited 8 participants (avg. age: 23.875, 5
Female, 3 Male) through local channels and filtered participants
to only those who had compatible Android smartphones. Our
study was approved by our University’s Institutional Review Board
(IRB24-1283).

3.1 Study Design

The study aimed to address two primary questions: (1) Does the
mere presence of the bulky case impact distracting app usage?
and (2) Does the shape change influence distracting app usage?
Given the bulky nature of the device, we hypothesize that overall
phone usage would naturally decrease due to the less comfortable
ergonomics. Beyond this, we seek to determine whether the shape
change itself has a significant role in curbing distracting app us-
age. If the shape change proves to be impactful, it opens up the
potential for future, more streamlined designs that seamlessly inte-
grate with the phone’s form factor. These designs could specifically
target distracting app usage without affecting regular, productive
interactions.

3.1.1 Study Procedures. Once participants were recruited, they
underwent an onboarding session where we set up the device,
demonstrated our app’s functionality, chose the distracting apps
that required intervention, and asked them to complete the Smart-
phone Addiction Scale — Short Version (SAS-SV) questionnaire [12].
Each participant experienced two conditions, each over a 24-hour
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