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Abstract

Physical activity trackers rely on fixed daily step goals, treating
the day as the primary unit for planning and evaluating activity.
However, these goals often misalign with everyday life: schedules
fluctuate, opportunities for movement vary, and long-term targets
can be difficult to sustain, leading to frustration and disengagement.
Despite growing evidence that short bouts of movement can mean-
ingfully improve health, current systems provide limited support for
acting on these brief, situated opportunities. This paper investigates
micro-goals (i.e., brief, situated goals) as an alternative framing for
supporting physical activity. We developed Mikro, a smartwatch
app enabling on-the-go micro-goal setting, and deployed it in a
27-day field study with 16 participants. Our findings show that
micro-goals encouraged frequent tailoring, supported immediate
action, and helped participants capitalize on small opportunities
for movement. We argue that micro-goals can complement daily
step targets by scaffolding more flexible, adaptive, and engaging
ways of staying active.
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1 Introduction

More than one-third of adults worldwide fail to meet the minimum
recommended levels of physical activity, a figure that has worsened
over the last decade [70, 71]. Meanwhile, the dominant strategy
for encouraging movement - fixed “daily step” or “minutes per
day” goals [44] - often proves misaligned with people’s busy daily
lives. While 10,000 steps may be a familiar target, recent large-scale
studies show substantial health gains from much lower thresholds
(e.g., 7,000 steps/day) [10, 25] and that most people average far less
than these targets [4].
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Commercial trackers have reinforced this paradigm, embedding
daily targets as one of the most common strategies to motivate
action, and as units for measuring progress [22]. But in practice,
daily goals often fail users: they offer only a single chance at success
or failure each day, rarely adapt to the variability of people’s rou-
tines, and can turn into constant reminders of missed expectations.
Instead of motivating, daily goals frequently produce frustration,
disengagement, or abandonment when repeatedly unmet.

At the same time, emerging epidemiological evidence suggests
that short bursts of physical activity can have outsized health ben-
efits. Even 1 to 3 minute bouts of brisk movement (e.g., walking
to catch transport) have been linked to lower cardiovascular and
all-cause mortality risk, independent of the amount of daily struc-
tured exercise [61]. These findings challenge the dominance of daily
aggregate metrics by highlighting how small, opportunistic actions
can carry meaningful health value.

In this study we explore the adoption and value of physical
activity micro-goals: brief, situated goals (e.g., "walk 300 steps in the
next 10 minutes") aiming at short bursts of physical activity . We
report on a 27-day field trial of Mikro, a smartwatch interface that
enabled individuals to set micro-goals, and explored individuals’
practices and motives around micro-goal setting as well as the
impact that micro-goals had on physical activity.

Among others, we found four different practices and related
motives for micro-goal setting: having fun, triggering action, docu-
menting and learning about walking activity, and capitalizing on
physical activity that would happen anyways. Micro-goals provided
individuals the motivational structure for leveraging small oppor-
tunities for walking in daily life. While the impact of micro-goals
on distal outcomes (e.g., daily steps) were mixed, we found strong
effects of micro-goals on proximal outcomes (e.g., time to initiate a
new walk after setting a new micro-goal), particularly in the case
of short, 10-minute goals.

This papers makes the following contributions to the existing
body of work on behavior change technology for physical activity
promotion. First, it introduces the concept of micro-goals as a lens
for physical activity tracking. We articulate micro-goals as brief,
situated goals aiming at short bursts of physical activity, and argue
for their potential to better align with people’s everyday practices.
Second, through a field trial of Mikro, it offers an empirical inquiry
into the practices surrounding micro-goals, and their impact on
physical activity. Third, it draws a number design implications for
self-tracking technologies: a) on defaults as negotiation rather than
anchors, b) on physical activity redistribution as a design objective,
and c) on notifications as an awareness mechanism rather than a
trigger. All in all, the paper identifies how goal-setting systems can
move beyond static daily targets by scaffolding more flexible and
proximal forms of engagement.
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2 Related Work that goal non-attainment and mis t are among the most common
2.1 The Pitfalls of Daily Goals and Goal Setting reasons why people disengage from these systems [9]. .

) ) ) . . Researchers have also pointed to the normative assumptions
While goal-setting and daily goals have been widely adopted in - gmpedded in self-tracking goals. People's goals are often complex,
self-tracking and behavior change technologies, a growing body of 4 ajitative, and evolving, yet technologies typically only support
work shows how they are often misaligned with people’s everyday oW, quantitative proxies f]. Homewood's B2 43 autoethno-
realities, and produce unintended e ects, such as demotivation - granhic studies within clinical contexts shows how activity trackers
when repeatedly missed. designed to promote more activity were instead repurposed by

A central critique has focused on the use of frameworks such sers to support pacing and rest. Niess et &if[extend this cri-
as SMART goals (Speci ¢, Measurable, Achievable, Realistic, Time-jq e by showing that many activity tracking users track primarily
bound), which are unevenly applied in practice and often opera- ¢, monitoring or re ection rather than for chasing daily targets.
tionalized as rigid daily targets that fail to accommodate uctu- |, these contexts, numerical step goals were seen as irrelevant or
ations in people's routines and capacitied p6 79. A goalthat  gyen intrusive, leading some to explicitly reject the very idea of
feels achievable on one day may be overwhelming orimpossible sy goals, insisting | don't need a goal  highlighting tensions
on another, and repeated shortfalls under such rigid framings can  etween imposed numerical targets and diverse user values.
turn goals into a source of demoralization rather than motivation, Together, this body of work reveals some of the pitfalls of daily
ultimately undermining adherence?] 41, 77, 8. Ordofiez etal. 45515 and goal setting: goals are often too rigid, misaligned with
[69 further argue that overprescribing goals can create a narrow  jgivigual circumstances, and prone to unintended negative e ects
focus that neglects broader aspects of behavior, encourage risky or _ from misalignment and con ict, to demotivation, abandonment,
unethical choices, and suppress learning and intrinsic motivation. 514 reduced exibility in behavior.

This mismatch is compounded by the fact that people rarely
pursue health goals in isolatior2fd. Research on multiple-goal
shows that individuals constantly balance competing priorities: 2.2 Goal Flexibility

work, health, family, and that rigid daily goals can exacerbate these ¢| research has begun exploring ways to introduce exibility into
con |ct§, producing strgss, r_educed_well-belng, and |mpa|re_c_1l self- goal-setting, exploring how backup and secondary go28 p4,
regulation [56. When failure is experienced under such conditions, goal margins 9 and duration tailoring [68, can better accommo-
the consequences can spiral: Cochran and Tesa@rdescribe the date the realities of everyday life.
lost day or what-the-hell e ect, v'vhere missing a daily target One approach is supporting multiple goals simultaneously, such
leads people to abandon the day's e ort altogether. Their work primary and secondary goals, which help users adjust e ort
illustrates how small lapses, once framed as failure, can Cascadewithout abandoning their intentions. Consolvo et al'23 UbiFit
into larger disengagement, whereas more proximate and exible  Grgen enabled both a main and an alternate weekly goal, so that
subgoals may help sustain motivation. Other studies Shc"W that  hrogress toward the alternate could still feel like a success during
gpals can be.der.notlvatlng when misaligning with people.s abil- busy or di cult periods. Munson and Consolvo's§4 GoalPost
ities and motivations. Anson and Madrag][demonstrated in & gimilarly showed that secondary weekly goals served as motivat-
randomized controlled trial that low step-count goals inhibited ing fallbacks when the primary goal felt out of reach. Gupta et
walking behavior, suggesting that setting targets below an indiyiq- al. [39 found that backup goals helped patients avoid guilt when
uz?ll'sf perceived capability can r_educe r_a_ther than encourage activity. primary goals were missed. Beyond health, secondary goals in dig-
Similarly, Hollenbeck and Kleind1 critique goal-setting theory 5| games have been shown to improve satisfaction and sustain
for neg]ectlng goal cqmmltment: without su.(:lent buy-in, people engagement2d, though players may stop once the easier goal is
may fail to engage with even moderately di cult goals, orworse, et Andersen et al.g further showed that secondary goals can
abandon e ort entirely when the goal feels unattainable. enrich engagement when they reinforce the player's primary goals.
HCI and personal informatics research further illustrate these Another line of work has rede ned goal outcomes beyond strict
prot_)lems showing how self-trgcking tools oftgn lock users into ¢ ,ccess or failure framings. Jung et &d proposed margin-based
static goals that fail to evolve with them. Gouveiaeta8 found 4 1come evaluation, where performance within a margin of the
that users of Habito - a mobile app for promoting physical activity,  riginal target is treated as good enough rather than a failure.
rarely updated their daily step count goals, even when they con- pariicipants who engaged with these margin-enabled goals felt less
sistently failed to meet them, suggesting that static, ill-calibrated pressure, rated their performance more positively, and remained

goals can leave users trapped in patterns of repeated failure. In a 61 motivated to continue pursuing their goals, even when they
similar fashion, Gulotta et al.3g and Sjoklint [77] highlight how narrowly missed the target.

personal informatics users often encounter misalignments between A frther approach to achieving goal exibility is to adapt goals
system-de ned goals and their own personally meaningful goals. g users' momentary capabilities. Alqahtani et a8 jntroduced
Niess and Wo'niak proposed the Tracker Goal Evolution Model - 64 moderation, a technique that tailors daily physical activity
preC|s_er b_ecause static numeric goals fail to evolve Wlth users goals based on users' self-e cacy ratings. Others have explored
changlrjg circumstances and valuegd. The model describes how  egqtiation-based approaches, where goals are reframed, or col-
people's engagement with self-tracking goals shifts over time, in 5 5ratively con gured to better re ect lived realities32 52 53.

some cases moving to abandonment when goals remain misaligned. cqjectively, this work shows the value of exible goal structures
Studies on the abandonment of self-tracking tools further show 4 adjust to context, capability, and personal meaning.
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2.3 Micro-Goals

A complementary line of research has explored exibility by min-
imizing the size and duration of a goal. In the context of collab-
orative writing, Teevan et al.§1] proposed MicroWriter, which
decomposed writing into micro-tasks, which led to improved idea
generation and document coherence. Digital health research simi-
larly shows that very short interventions - from sub-two-minute
stress management to 20-second self-compassion pracfiéarid
digital social micro-interventions§] - can improve wellbeing, mo-
tivation, and habit formation. Such brief and targeted approaches
are often referred to as micro-interventions, short activities em-
bedded in daily life and designed to a ect proximal outcomes such
as standing up and taking a break from sedentary activity or engag-
ing with a 20-second self-compassion practi®d,[63. Conceptual
work highlights their value in lowering both initiation barriers and
sustained engagement e ort with the intervention [13].

In the context of physical activity, Gouveia et aBf] showed
that people already create opportunistic micro-plans by checking
activity trackers before and after short activities, such as a commute
or a household chore, to learn how many steps it added and decide
whether walk more. However, such practices were not explicitly
supported by existing trackers; users had to rely on workarounds,
like strategically timing glances at their devices, to make these
"micro-plans” possible. Our work formalizes these practices into an
explicit system of micro-goals.

We extend this work by formalizing micro-goals dsief, situ-
ated goaldor physical activity that leverage small opportunities
embedded in daily life. Unlike daily step goals or planned exercise
sessions, micro-goals are designed to t seamlessly into the ow of
real-world activity, supporting movement in ways that are exible,
opportunistic, and minimally disruptive.

Briefness can be understood along three dimensions. First, micro-
goals are short: Evidence from physiology and sedentary behavior
research shows that even 3-10 minutes of moderate movement in-
terrupting sedentary time has measurable cardiometabolic bene ts
[17,90. Second, micro-goals should minimize perceived e ort and
reduce mental barriers to initiation. A micro-goal should not re-
quire time or mental e ort for planning, changing clothes, preparing
equipment or commuting to a workout location. Third, micro-goals
should have a near-term temporal window such as climb the stairs
once in the next 5 minutes, or walk 300 steps in the next 10 min-
utes, motivating individuals to capitalize on the moment when an
opportunity for physical activity arises.

The situatednessf micro-goals emphasizes that they should
tinto a person's current contextwhile minimizing disruption of
ongoing activities. A micro-goal is something one can begiht
now, where they currently are, using the a ordances of the physical
and social environment, such as a hallway for quick walks, stairs
nearby, a garden for a 3-minute stroll, idle time.§, waiting for
a kettle to boil), and transition moment®(g, ending a meeting,
arriving home). Micro-goals should not disrupt ongoing activities.
For instance, taking the stairs instead of the elevators, taking a
3-minute walking break during desk work, or taking a short detour
while shopping in the supermarket, all add physical activity without
signi cantly disrupting the primary task.
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Taken together, micro-goals form a distinct category between
incidental movement and planned exercise. They also di er from
the short-term goals found in commercial activity trackers, such as
hourly stand reminders or nudges to walk a small number of steps
[30 47, which are often system-initiated through prompts and
noti cations, and minimally customisable [34]. In contrast, micro-
goals, as explored in this paper, are user-initiated and adjustable by
design, enabling individuals to set and tailor goals in the moment
based on their immediate context.

Moreover, micro-goals di er fronmimplementation intention89,
which require users to anticipate opportunities for physical activity
and to develop a plan. Micro-goals reduce prospective load (indi-
viduals do not need to forecast the day), executive planning (do
not need to schedule) and self-regulatory demand (goals are small
and easier to achieve and embed in daily practice). These two ap-
proaches are not mutually exclusivenplementation intentionsuit
predictable routines and complex activities requiring preparation,
while micro-goalshelp leverage brief opportunities for physical
activity. Following Xu et al [89], who showed that people plan in
small iterations rather than rigid commitments, we propose that
micro-goals can complement implementation intentions by anchor-
ing them in daily activity ows.

3 Field study of Mikro

We designed and developed a eld study usiitikro as a technol-
ogy probe B4, with the objective of recording practices associated
with micro-planning physical activity. We aimed at addressing two
key research questions:

Why, when and how do people plamikro goalsand how
does this change over time?
How does micro-planning a ect physical activity outcomes?

3.1 Mikro watchface

Mikro was developed as a smartwatch watchface on Android Wear.
We focused on the smartwatch because of its portability and fre-
quency with which it is checked, making it particularly suited for
on-the-go goal setting. Prior work has shown that users interact
with smartwatches 100 times per day, most often when checking
for the time [72. These brief, routine interactions provided an op-
portunity to integrate micro-goals into the background of everyday
activity.

The design oMikro was guided by the need to support micro-
goals as brief, opportunistic actions that users might start while
engaged in other tasks. This required an interface that could be
accessed quickly, with minimal interaction and cognitive e ort.
Towards this, we drew on prior work on glanceable feedback for
physical activity tracking B7], which emphasises presenting infor-
mation in abstract, persistent visual forms that can be understood
at a glance . Glanceable feedback is designed to surface core in-
formation in the background of everyday, brief interactions with
technology, such as time checking, making it a natural t for micro-
goals. Following this work, we embedded Mikro directly into the
main watchface using an abstract two-ring representation, keeping
micro-goal progress persistently visible alongside the time, enabling
users to monitor progress in the periphery of routine watch use.
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Figure 1: Users create a micro-goal by double-tapping the smartwatch screen. They start by setting the target duration (b) and
number of steps (c) for the micro-goal. Mikro then displays users' micro-goal progress through two rings (d): the outer ring
represents step count progress - lling up as steps were accumulated towards the target, while the inner ring shows elapsed
time. When no micro-goal is active, Mikro displays feedback on progress towards a daily step count goal (a).

We developed, debugged, and eld-testlkro on the LG G Watch
and Motorola 360 Generation 2 smartwatches.

3.2 Study Design

The study lasted for 27 days and followed a simple within-subject

To create a micro-goal, users long-press the watchface to open factorial design with three phases:

the goal-setting interface. They rst choose a target goal duration
(see Fig. 1b). By default, the duration is 10 minutes, adjustable via
+/- buttons in 10 minute increments, with a minimum of 10 minutes.
We chose a default to keep perceived e ort low and to t micro-
goals into short windows during the day (e.g., between meetings).
We added xed increments to enable goal adjustment with a few
taps and avoid manual typing, which is slow and error-prone on
smartwatch screens, particularly while walking [86].

After selecting a duration, users choose a target number of steps.
Mikro presents a suggested preset target, which users can accept or
adjust in increments of 100 steps (see Fig. 1¢). Presets are calculated
from users' past data, by looking at how many steps they typically
walked in a two-hour window around the same time of day on
previous days (e.g., a goal set at 12:00 would draw on step data from
11:00 13:00 on earlier days). This way, presets re ected recurring
time-of-day patterns while smoothing day-to-day uctuationd§.

Once a micro-goal was setikro displays progress towards the
step target together with time remaining (Fig. 1d). When no micro-
goal is active, the watchface defaults to a daily-activity view (Fig. 1a),
intentionally resembling commercial activity tracker feedbaekd,
Apple watch's progress rings).

Mikro also supported scheduled prompts, where users could be
reminded at self-selected times of day to set a goal (see section 3.5 for
more information on this selection). Prompts remained visible until

Baselinddays 1-7). Participants used a stripped-down ver-
sion of Mikro, that displayed progress toward a daily step
goal (Fig. 1a) but did not support creating micro-goals. A pre-
set goal of 10,000 steps was used, which participants could
update. Baseline data was later used to generate preset step
suggestions in the experimental phase, and to compare activ-
ity and practices when only a daily goal was available versus
when micro-goals were introduced.
Experimental phagglays 8-27). During this phase, partici-
pants used the full version dflikro, which supported cre-
ating and modifying micro-goals, visualizing micro-goal
progress, and receiving prompts and preset target step sug-
gestions. The 20 days of this phase were split into two con-
ditions (10 days in each):

100% condition: suggested step targets were based on

participants' typical step rate at that time of day.

200% condition: suggested step targets were doubled in

regard to participants' typical step rate at that time of day.

Participants spent 10 consecutive days in each condition, with
order counterbalanced. The 200% condition was introduced to ex-

accepted or dismissed and served a dual purpose: reminding usersamine how participants would respond to unusually high goal
to create micro-goals, and to examine whether participants could suggestions. Prior work has shown that people often stick with
anticipate suitable moments for physical activity. Because micro- default goals, even when those goals prove unattainaB@g. By

goals were designed to be situated and brief, we were particularly in ating presets beyond realistic ranges, we sought to test whether

interested in whether noti cations helped participants forecast and
capitalise on short windows of opportunity for movement.

participants would accept these defaults or instead take an active
role in tailoring them. Importantly, participants were not informed

about the change in condition, allowing us to observe whether and
how they noticed on the altered recommendations in natural use.
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3.3 Participants

Participants were recruited through an online questionnaire posted
on Reddit, in thdggwatchrandmoto36Gubreddits. The question-
naire covered demographics, smartwatch use, and attitude towards
physical activity. To qualify, participants needed to (a) own an LG G
Watch R or a Motorola 360 Generation 2 smartwatch - the devices
we had tested Mikro on, running at least version 2.0 of Google's
Wear operating system, and (b) commit to keepiliikro installed

and set as their primary watchface for the 27 days study. Widely
adopted smartwatches with larger and more diverse user bases
(e.g., Apple Watch, Fitbit) do not support fully custom watch faces,
which in uenced our choice of devices.

In line with prior work [ 23, we aimed to recruit participants
preparing to increase their physical activity. We used the stage of
change towards physical activity questionnairé]] to measure
attitude towards physical activity - which identi es individuals'
intention to commit to physical exercise, according to Prochaska's
and Velicer's stages of behavior chang&]. We focused on individ-
uals in intermediate stages - those intending, or trying to change
their behaviors, but not yet exercising regularly. Prior work sug-
gests such individuals more likely to adopt and bene t from activity
tracker features such as self-monitoring and goal setting [36, 59].

A total of 53 participants pre-enrolled (all male). After noticing
the lack of gender diversity in early sign-ups, we broadened recruit-
ment to smartwatch Facebook groups and broader subreddits (e.g.,
r/digitalhealth, r/quanti edself), but no additional eligible partic-
ipants enrolled. Of the 53 people, 16 (30%) were excluded for not
owing the required smartwatches, 8 (15%) were unsure they could
commit to the full study, and 13 (25%) were excluded for being in
initial (2, 7%) or advanced (11, 38%) stages of behavior change. Th
nal sample consisted of 16 participants (median age = 28, IQR=
21 33). Ten were located in the United States, two in the United
Kingdom, and one each in Canada, France, Italy, and India. Most (12
of 16, 88%) were employed full-time: half in desk-based jelg (
software developer, accountant, administrative assistant) and half
in roles involving regular movementg.g. waiter, retail worker).
The remaining four were students, one of whom worked part-time.

All participants were regular smartwatch users and familiar
with activity tracking. Thirteen (81%) reported prior use of physical
activity tracking technologies and had previously followed a daily
walking goal. Participants received a $50 voucher upon completion
of the study.

3.4 Challenges and Limitations of the
Methodological Approach
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own demographics. Our recruitment through two device-specifc
subreddits (r/LGGWatchR and r/Moto360) exposed us to a predom-
inantly young, male, technically engaged community. Although
we also posted across broader subreddits and smartwatch facebook
groups, no additional participants enrolled. We suspect this re ects
a combination of limited ownership of the required smartwatches
and lower visibility of such owners in these broader communi-
ties. While recent Personal Informatics studies have achieved more
gender-balanced samples on Reddit (e4f, T4), these studies did

not depend on participants owning a particular device model, likely
resulting in a more diverse sample.

These challenges are not unique to our study. In-the-wild de-
ployments of custom wearable applications remain rare. A recent
review of Personal Informatics work identi ed only three published
eld studies involving smartwatch prototypesd7]. Two provided
smartwatches to participants (which introduces novelty e ects)
[18 60, while the third recruited existing smartwatch owners and
similarly reported an all male sample [37].

Taken together, these methodological constraints mean our nd-
ings primarily re ect the experiences young, technically oriented
men. We therefore caution against generalising our results beyond
this group. More broadly, our experience shows that studying early-
stage wearable probes in the wild may amplify structural barriers
to diversity when new systems can run only on a narrow set of exist-
ing devices. We articulate these trade-o s not only as limitations of
our study but as methodological realities facing researchers inves-
tigating emerging personal informatics technologies in real-world
use.

.5 Study Procedure

The study started with an onboarding session via Skype, where
we guided participants in installingvlikro on their smartwatch.
They were told that during the rst 7 days they would have a daily
walking goal and thaMikro's interface would display their progress
towards this goal. They were also shown how to adjust this goal.
Participants were asked to keéyikro installed and set as their
primary watch face for the full duration of the study, and informed
that their physical activity and smartwatch interactions would be
tracked.

At the end of this rst week (day 7), participants took part in
a short debrie ng session (median duration = 15 minutes). In this
session, they were asked about their (1) general experiences with
the daily goal, (2) strategies for reaching it, and (3) impact on moti-
vation and physical activity. Participants were then introduced to
the micro-goal feature and shown how to set and adjust a micro-

Because we viewed micro-goals as inherently situated and oppor- goal's duration and step target. They were told that there were
tunistic, we designed our study as an in-the-wild deployment of a  no requirements for how many micro-goals they should set, and
technology probe 46. However, conducting such a deployment  encouraged to create them whenever it felt relevant. Participants
also introduced methodological challenges, particularly around were also informed that the recommended step target for each goal
participant recruitment and sample diversity. was based on their recent walking behavior, and that the app would

A rst challenge concerns technical dependencies of deploying adapt over time as it learned from their activity. Finally, partici-
novel probes as they often require speci ¢ devices to be installed on. pants indicated the times at which they would like to be noti ed to
When these devices are unevenly adopted across the population, set micro-goals, and were shown how to adjust these noti cation
they can narrow participation. [16]. times through a web interface. They were told they could specify

Secondly, identifying such participants can funnel recruitment di erent noti cation schedules across the weele(g, setting distinct
through niche, technically oriented communities that re ect their  times for weekdays and weekends, or within weekdays).
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To gain a deeper understanding of participants' experiences with
micro-goals, semi-structured interviews were conducted weekly
throughout the remaining 20 days of the study. While similar stud-
ies involving artifacts and technology probes have typically relied
on a single interview following the interventiond.g, [55), we
opted for more frequent interviews because of the short and sit-
uated nature of micro-goals. Each interview lasted on average 20
minutes (min = 5, max = 35) and was audio-recorded. The inter-
views explored the following aspects: (1) general experiences with
micro goals, (2) reasons for setting micro-goals, (3) contexts and
timing of goal setting, (4) strategies for tailoring goals to activities
or recommendations, (5) the value of noti cations, (6) impact on
motivation and physical activity, and (7) changes in practices over
time. To facilitate recall of speci c experiences, participants were
also asked to choose up to two micro-goals they had set in the
previous week and to describe them with respect to these same
aspects. This helped ground re ections in concrete examples, while
still allowing participants to speak more broadly about their over-
all experiences. The study was approved by our local University's
ethics review board which approves human-subjects research.

3.6 Data and Analysis

In the following section, we describe the data captured through
Mikro during the study, and methods used to perform data analysis.

3.6.1 Logged Datsle logged participants' physical activity and
smartwatch use in order to investigate their goal setting practices,
and respective interactions with physical activity. To log physical
activity, we used Google's activity recognition API to track the start
and end of walking activities, as well as the respective time and
steps taken within these activities.

In addition, we logged all micro-goals created by participants.
Each log included the goal's target duration and target step count,
as well as the time at which the goal was set. We also captured
participants engagements with noti cations, including if they ac-
cepted or rejected a prompt to complete the micro-goal or set a new
one.

We also tracked the instances in which participants interacted
with their smartwatch, which we refer to as usage sessions. A single
usage session was de ned as the interval between the smartwatch
screen being turned on.€, interactive mode) and turned o or
timed out (.e, ambient mode). Participants were asked to disable
the smartwatch option Tilt to wake to prevent automatic screen
activations. For each session, we tracked its start time, duration,
and any interactions within €.g, launching other apps).

Before analyzing the data, we checked if participants were consis-
tently using their smartwatch withMikro set as the primary watch
face. SincéMlikro only logs data when active as the main watch
face, days without usage could bias the results by not re ecting
participants' actual behavior. To identify such cases, we examined
daily counts of usage sessiorige(,instances in which participants
activated the watch screen and viewadikro). Days with zero ses-
sions were agged as potential non-use. Across the study we found
ve such instances. However, these days still contained step count
data, suggesting that participants were wearing the watch but did
not actively checkMikro or set micro-goals. We therefore retained
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these days in the dataset, interpreting them as valid days of watch
use without active engagement with the interface.

3.6.2 AnalysisWe analyzed the previously described logged data
and qualitative insights from participant interviews, focusing on
three areas:

(1) goal choices, including the frequency with which micro-
goals were set as well as their target duration and step counts;

(2)defaults and suggestions, where we analyzed the extent
to which participants updated or followed/ikro's default goal
duration and step targets, and how this shaped physical activity
outcomes (i.e., completion rates and steps walked). Particular atten-
tion was given to the 100% and 200% conditions, which enabled us to
understand whether participants actively tailored more challenging
suggestions, and

(3)noti cations , where we investigated the timing of noti ca-
tions relative to goals created, and whether noti cations served as
e ective reminders or instead highlighted the di culty of forecast-
ing short windows of opportunity.

(4) Finally, drawing on Klasnja et aJ54] we inquire into both
proximal as welldistal physical activity outcomes of micro-
goals. Distal outcomes re ect the ultimate objective of the in-
tervention. In the case oMikro, one distal outcome is the daily
steps walked. However, distal outcomes are "(presumably) achieved
through the accumulation of [proximal] outcomes brought about by
the repeated delivery of the application's intervention components”
(Klasnja et al[54], p. 6). Each time one sets a micro-goal, an im-
mediate e ect on physical activity is likely to occur, as individuals
may stand up an initiate a new walking activity to ful Il their set
micro-goal. In our study we conceive thHéime to initiate a new
walking activity after setting a micro-goad’s a proximal outcome.

We rst analyzed the quantitative log data. This provided an
overview of how participants engaged with micro-goals, the extent
to which they accepted or modi ed recommendations, and how
noti cations related to subsequent goal setting. We then turned to
the qualitative interview data to contextualize and expand upon
these ndings. While the logs revealed what participants did, the
interviews o ered richer descriptions of practices and motivations
that were not apparent in the quantitative data alone. For instance,
while log data provided initial insights into how frequently people
set micro-goals, interviews provided detailed insights into what
motivated goal setting and if motivations varied over time.

Interview data were transcribed and analyzed using an open-
coding approach structured around our four areas of interest goal
choices, responses to defaults and suggestions, noti cation use, and
physical activity outcomes. Rather than coding transcripts line by
line, we extracted and organized segments in which participants
described their motivations, decision-making processes, and every-
day practices surrounding micro-goal setting. These excerpts were
then compared to patterns observed in the logged behavior data
to surface convergences, discrepancies, and additional emergent
themes.

Coding proceeded iteratively: the two rst authors indepen-
dently grouped excerpts within the four analytic areas, then col-
laboratively re ned these groupings by subdividing or merging
categories as new thematic distinctions became apparent. Through
several rounds of discussion, this process yielded a set of stable
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themes that captured how and why participants created micro- quick and doesn't keep nagging and pushing. It

goals, how their strategies evolved over time, and how these choices is like the idea behind it allows it to be more

related to physical activity outcomes. Our analytic procedure fol- carefree(P7).

lowed established guidelines for qualitative analysis as described A similar experience was shared by P4, who mentioned how

by LeCompte [58]. micro-goals reduced goal-meeting anxietyoti could set if for a
L couple of minutes and do it and forget it. It's not something you have

4  Findings to keep remembering to do all day. It's kind of nice to get something

Allin all, participants set a total of 599 goals over the course of quick.. for 10 minutes and then get back to your'dey).
the 20 days of the experimental phase, with a median of two goals ~ Another participant noted that micro-goals felt playful because
per day, per participant (IQR = 1-3, min= 0, max= 11). One third of they were disconnected from established targets and noriit's:
the goals (35%, N=209) were brief, with a duration of 10 minutes common knowledge that you should do 10 000 steps per day, but with
(the default duration set by the application), while 76% of the goals this smaller goal it feels more free. | just set it and see how many steps
had a duration of 30 minutes or less (see Fig.2). Participants often | can get in this short amount of tinfE5) .
re ected on the practicality of short goals for being less disruptive Micro-goals were also used to make walking fun, reframing com-
and allowing them to retain control over them: mutes as small challengedt was more like a game. If | go to lunch,
or this place, then I think | will walk 500 steps. That's good for 1hour..
and this becomes a small challer{@4.2). In this sense, micro-goals
resemble Whitson's notion of gami ed place8§ - where everyday
and sometimes monotonous tasks are overlaid with game elements
to enhance engagement, satisfaction and interest. As described by
P7: It made something normally not fun, into something really.fun
Participants described using micro-goals to make various everyday
activities more enjoyable: walking to work, picking up groceries,
or simply taking a break.

Further, contrasting to a daily goal - where users have only

For me, these goals should be set short, because
you have more control over them. It was nice... if
you had a free period, to set this goal and try to
do it. You could set it for a couple of minutes and
forget it. If you set them for longer, more things
can get in the way and disrupt the(®13).

Nevertheless, 11% (N=64) of the goals had a duration of 60 min-
utes, while another 3% (N=19) had a duration of at least 120 minutes,
suggesting that di erent practices were developed around the use

of Mikro (see next section). Micro-goals were also set with low . .
one chance per day for success or failure, micro-goals enabled

target steps, with 10-minute goals aiming for a median of 200 steps - ) ftin| I h h h
(IOR=100-500), and approximately 100 steps added for every addi_partlmpants to experience multiple small successes throughout the

tional 10 minutes of goal duration, reaching 600 steps for 60-minute dxlgrll_lzgﬁg:ﬁdszg\?veopa:)rzl(:pb?cfli :g Eztcrﬁglr:gle(,)tb Sglt(;g}?ﬁglr(n
goals (IQR=500-1000, see Fig.2). These are relatively low walking tar-g ) 9 g

. . . > The same participant elaborated:feel more motivated with these
gets compared to typical recommendations for moderate-intensity small goals because | can feel accomplished many times iR
walking, which is estimated at about 100 steps per minute [85]. 9 P y ¥

Munson and Consolvod4] describe the value of multiple goals,
including having fallback options. We observed similar bene ts.
. Micro-goals o ered extra chances to succeed and made participants
Micro-Goals feel less guilty if a goal was not met. In this sense, micro-goals
Drawing on interview data, we classi ed participants' motivations  responded to the unpredictability of daily lifel work at Subway
to create micro-goals into four main categories: having fun, trig- and whenever we were closing the store, | would say: you know what,
gering action, documenting activities, and capitalizing on physical | don't have anything to do for 10 minutes, let me walk around the
activity that would happen anyways. store. So | would set the goal, walk around the store. That happened a
couple of times, other times I'll be busy, have to quickly mop and go
(P11). The short timeframe also made success easier to anticipate:
It's not like | always get it right but | feel more in control of how
physically active | will be than thinking ahead for the full dd4) .

4.1 Motives and Behavioral Practices around

4.1.1 Having furMicro-goals were often referred to as a source
of fun and excitement. Part of the fun of micro goals resulted from
the ephemeral nature of their feedback - that goal-related feedback
was not viewable after a goal ended. Some participants described
how this made them feel less hesitant to set a goal since a potential 4.1.2 Triggering actioMicro-goals served as immediate, brief
failure would be visible brie y: it doesn't keep telling me that | suck  prompts for action, helping participants overcome inertia and take
when I'm less activeWhile daily goals might remind users of their ~ steps towards being active. Unlike daily goals, which for some
failures through persistent feedback, micro-goals opened space for participants felt easy to put o, micro-goals created short-term
more playful and less planned interactions. P7, for instance, pointed motivational structures by creating a ne period where they had to
to the brief nature of a micro-goal as a rationale for creating goals achieve a de ned result. As P8 explained:

sporadically, out of fun rather than a serious, planned goalvhen | think the toughest part is getting started. It's
asked about this, he explained: kind of a reminder, or motivation to just get
it is just more of a fun thing to do and you don't started and do something instead of waiting and
feel as pressured to take it too seriously. The other seeing where | end up over the course of the day
one(daily goal)is always there and keeps you (...) because it's short it kind of makes you move
thinking: have | done enough? It forces you to instead of just waiting and thinking you can do

think more. This small onenicro-goal)is gone it later"(P8).
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Figure 2: Distribution of micro-goal durations (left) and target steps per goal (right). Most micro-goals were short, with 10 30
minute durations being most common, while target step counts generally increased with longer durations.

For some participants, the main value wasn't the step count itself, Christmas shopping to prove to her husband that they always

but the nudge to to start moving:it's more about getting something  walked too much. At a music festival, P2 used micro-goals to chal-
done. In the other (daily) goal, | would look much more and see howenge his girlfriend's teasing'She always calls me a lazy dancer, and
many steps | had already, rather than thinking: oh | should jump up | wanted to show her how wrong she wiashese cases, micro-goals

and move(P7). were not just about documenting an activity, they were a means to
While encouraging action, participants often described tting  tell a story. Participants set them with a speci ¢ narrative in mind,
micro-goals in existing routines rather than disrupting thensince using the data to support something they wanted to express.

| choose when | want it, it doesn't compete for so much attention. | do For some, documenting was closely tied to learning and self-
one when | nd time for a break, or want to get @®11). Similarly, experimentation, where micro-goals were used to test small hy-
P14 commentedWhenever we were closing the store, | would say:potheses about their activity. Participants speculated about how
you know what, | don't have anything to do for 10 minutes, let me active they were, or how di erent conditions might a ect that activ-
walk around the store ity, and used micro-goals to nd out. This type of experimentation -

Micro-goals were often created around moments of decision trying, comparing, failing, and learning seemed to be supported by
such as whether to walk or take transport. For instance, three the control micro-goals o ered. Because participants could decide
participants set micro-goals shortly before leaving home, to force when, where, and how long a goal should be, they felt more aware
themselves walking instead of taking the bus (P2, P3, P1fGhe of their behaviors and learning, as described by P3:
weather is crap, | often tend to catch the bus. But if | set a small goal, |
tend to actually make myself walk. That's why | set it 10 15 minutes
before | leave home

While a daily goal would say achieve a certain number steps by
the end of the day, a micro-goal was more proximal. This helped
some participants better plan and stay aware of their activity through-
out the day: | noticed that if | set smaller goals at certain times of
the day, | would be more conscious and aware of them and be willing
to strive for them. Because | constantly check my watch making surynile in most cases action was not the primary goal, learning
if | was reaching them (...) With a bigger goal, you might set it, but ften led to action. P5 initially used micro-goals simply to gain
end up forgetting about it over tinfe11). awareness'It's something you normally don't know of. You don't

think of walking to school and thinking of how many steps you take

4.1.3 Documenting and Learning about activiSesparticipants within", but later began setting them to monitor changes in his
described setting micro-goals not to increase their activity, but to  activity: "Now that | have a basic understanding of how much | walk,
better understand how active they were during routine activities. | can see if | am slipping and need to be a bit more aclivislead
These goals served as a way to explore and learn about physical some participants to set micro-goals repeatedly around particular
activity embedded in daily life, such as commutes and errands. As activities. For instance, P3 would set micro-goals before starting
P9 explained:l set goals when I'm walking between sites to log those his daily commute to, and back from school. He described how this
walks and see how much | walk." helped him understand how active he typically was during that

This documenting practice was often driven by curiosity. Some commute, and monitor the impact of any changes to his commute
participants set micro-goals to tell stories or validate assumptions and activity levels: | was starting to set these habits, with more or
about themselves or others. P4, for example, set a micro-goal while less consistent times in which | would set these goals, like when

"Since I'm the one that's setting the goals, | get
more excited in checking and am way more aware
of how many steps | get to go to this place or that
place. You don't think of walking to school and
thinking of how many steps you take within. But
this kind of gets you thinking and planning, and
that helps the number make more sense."
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walking to school, or back home. That helped understand how
many more steps | could get with a longer walk or some detour .

4.1.4 Capitalizing on physical activity that would happen anyways.
Some participants also set micro-goals to get credit for already
planned physical activity. Unlike goals set to encourage walking,
these goals were typically set just before or during a planned activity.
One participant described this as a way'feel good about something
that was already dongP7).

Some seemed to be setting goals this way to bene t from the
potential of achieving a goal, without having the added e ort of
planning a goal or striving to reach it. As described by one partici-
pant:

| set these goals when | am doing certain activi-
ties, and | don't check them within these activities,
because I'm busy. Like when | go shopping | set
a goal but don't check it because I'm focused on
buying my things and getting out. | only check

at the end and think oh cool, | reachedR12). Figure 3: Adjustments to step target recommendations dur-

. oo ) ) ing the 20-day experimental phase (Days 8 27). The tendency
Micro-goals, in this way, were a low-e ort mechanism to avoid "4y erride recommendations increased over time, with par-

missing out on small wins. For example, P8 re ectémost of the  yjeinants in later weeks more likely to lower step targets than
time | was setting goals when | knew | was going to do some walklng130 increase them

so | gured that | might as well get credit for.it"

A key part of this appeal was the little e ort it took to set a
micro-goal. Participants didn't have to re ect, plan, or calculate
in advance. Goals could be created immediately before or during at the moment of goal-setting and found no relation between hav-
an activity, without needing to strategise around step targets or ing fewer steps and either overriding recommendations or setting
think hard about feasibility. This reduced load made it easier for smaller targets. Participants set micro-goals at a range of daily ac-
participants to keep setting goals, especially in moments when tivity levels, indicating that adjustments were driven by situated,
time and bandwidth might have been limited. As one participant agentic calibration rather than reduced activity.
described, "It's nice to just set it and forget aboutit, | don't overthink These results were observed irrespective of condition order or the
it. If Ireach it, great. If not, it's still something | tracked.". This sense  change in condition. Participants followed goal recommendations
of added value also meant that not setting a goal in time could |ess frequently over time, even when switching between conditions.

feel like a missed opportunity. As one participant put it: keep For those who began with the 10096 200 % order, the proportion
forgetting to set a goal, and get pretty upset that | didi®8). The of changed goal recommendations rose across weeks, from 38%
frustration wasn't about missing out on physical activity, but about  (# = 414109 to 51%¢ = 4079 and 79%H = 4557). For those
not recognizing it through a goal. who began with the 200 % 100 % order, the rates were 42%%

_ o _ _ 52125, 59%¢ = 70119, and 81%# = 8% 110.
4.2 Did participants adjust micro-goals? Participants would initially adopt the goals recommended by

We were surprised to nd that, most of the times, participants  Mikro as they had limited familiarity with how much they could
adjusted their goals, rather than adopting the default, both in terms  walk, and they deemed that Mikro made "reasonable" (P2) rec-
of duration as well as steps. 65% of the times (N = 390), participants ommendations, and assumed that Mikimew what was best for
set a goal with a duration other than the default of 10 minutes, [them] (P16), or thatit was doing it for a reason(P13). How-
while more than half of all micro-goals (55%, N = 336) were set with ever, over time, they would gain better familiarity regarding their

a di erent target step count that the one suggested to participants. walking performance:

The tendency to override recommendations increased over time,
from 40% (N = 93/234) in the rst week of setting micro-goals to
55% (N = 109/198) in the second week and 80% (N = 134/167) in the
third week (see Fig. 3). However, while participants, in week 1, had
about equal likelihood to decrease (19%) and to increase (21%) a
recommended step goal, in week 3 they were 50% more likely to
decrease the recommended step goal than to increase it (49% versus
32%j 211+ # = 134 = 585 ? Y '05.

Mean daily steps remained stable (4,200 4,400 steps per day) in- Participants often noted that this increase in goal adjustment
dicating that participants did not decrease targets as a consequence was driven by the realization that their physical activity varied con-
of becoming less active over the course of the study. We also in- siderably with context, something the Mikro's recommendations
spected the number of steps participants had already accumulated often failed to capture:

In the rst few days | would set it to the default
one, because | wasn't very sure... | would set
these small goals for 10 minutes, and see that |
had already reached them in 5 minutes. | started
getting a better feeling of how much | would be
able to achieve. If | feel that the goal is too short
or long, | change i{P7).
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"While it (Mikro) was learning how much | walk,

I don't have a very xed schedule. | usually don't
wake up at the same time, or go to school at the
same time. They (goal recommendations) gave
me a starting point, but now | often think about
them and change them when | feel it is a little
short, or too much(P3).

These changes were also often tied to anticipating upcoming activi-
ties and contrasting them against recommendations. For instance,
participants raised goal recommendations when expecting to walk
more: when | was walking with my girlfriend | knew | was going
to be walking more than at workand lowered them when antici-
pating less activity: 1 wasn't sure if | was going to reach the 100 in
time... | was busy with worl(P9). Some found that the short time
windows of a micro-goal made these judgments easigou see
straight away if you're going to make i{P3)- while others framed

it as low-risk experimentation:If | change it and it's too much, it's
only for 10 minutes(P11). For some, this also meant adding extra
challenge as their goals changedt rst, it was more “let's see what
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default goal (46% in the 100% condition, and 41% in the 200% con-
dition). When adjusting a goal, however, its direction was ipped

in the two conditions. Participants were more likely to decrease

the recommended step count in the 200% (increased: N=57, 18%;
decreased: N=132: 4].}’/3}1'# =189 = 2976 ? Y 003, whereas

they were more likely to increase the recommended step count in

the 100% condition (increased: N=100, 37%; decreased: N=47, 17%,
j 21 # = 14P = 1911 2 Y "00)).

| can do, and now it is more “let's see how much | can push myself,

now that | know what | can do(P1).
Interestingly, participants were found to walk more within micro-

Figure 4: Participants' responses to default step recommenda-

goals where goal recommendations where changed (median 464 tions in the 100% condition (left) and 200% condition (right).
steps, IQR =206 1000) compared to when following them (median While defaults were accepted at similar rates across both con-

266 steps, IQR = 101 599; Mann Whitney = 55182 < .05).
Participants were also more likely to achieve a micro-goal when

ditions, participants were more likely to increase defaults in
the 100% condition, and more likely to decrease them in the

they changed the recommended target (54.6% completion rate, and 200% condition.

44.9% when recommendations were followed; Mann Whitrfey

= 492507 < .05). Interviews suggest this may be due to increased
ownership: | set it myself, | feel like | should to do it (P14), and
better tailoring to one's context: when | change it, | make it better
twhat's coming up (P11); sometimes itlooked too high for me, so

I lowered it (P9)), or, conversely, more engaging when the default
felt too easy (if it was too easy, | added more (...) | wanted a bit
more of a challenge (P13)).

4.3 How did the default step recommendation
in uence participants' behavior?

As mentioned earlier, a default number of steps was recommended
by the application when setting a micro-goal. To inquire into the
power of this default, we experimented with two variations: a) the
100%¢ondition, where the recommended step count was partici-
pants' average walking performance during that period of the day,

4.4 How good were participants in predicting
moments of opportunity for micro-goals?

On the rst day of the study, participants were invited to de ne
the number and times of reminders for setting micro-goals. All
participants set goal reminders, with most setting them early on,
during the rst (12 participants) and second day (4 participants)
of using Mikro. Most (14 of 16 participants, 89%) kept the same
reminder times through the study, even though they were able to
change them.

Participants set a median of 3 daily reminders (IQR =2-4, min=1,
max = 8) to set a micro-goal. Seven participants scheduled reminders
at the same times every day of the week, while the remaining nine
showed variability in the times they chose, either across weekdays
or between weekdays and weekends.

over the past days, and b) the 200%, where the recommended step Noti cations were distributed throughout the day, but with peaks

count was doubled.

Did participants walk more in the200%ondition? We found
a marginally signi cant di erence between the two conditions.
Participants walked 38% more steps in the 200% condition, with

in early morning (08:00 09:00, n = 95), midday (12:00 13:00, n
= 84), and evening (18:00 19:00, n = 87). These peaks re ected
how participants anchored reminders to their routines: commuting
to and from work, and lunch breaks. In stable and well-de ned

a median of 426 steps (IQR = 160 831), versus 309 steps (IQR =routines, participants often purposefully timed reminders with

128 740) in the 100% condition (Mann Whitney = 48351.5? <
.07).

While participants were recommended double the steps in the
200% condition, we found that participants' behaviors varied consid-
erably across those two conditions in terms of accepting the default
goal, or adjusting it, upwards or downwards (see Fig. 4). In both
conditions, participants had about equal likelihood of accepting the

precision in an attempt to change these routines. For example, one
participant described setting a noti cation at 10:00 am, a time she
knew she would be on the way to the University, in an attempt to
force [herself] to walk instead of defaulting to the bus (P10).
Reminders, however, had only a minor proximal e ect on the
setting of micro-goals. Of the 735 noti cations set, only 10 (1.4%) and
41 (5.6%) were followed by the creation of a micro-goal within the
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next 5 and 30 minutes, respectively. This was not because reminders
were not seen; the median time between the arrival of a reminder
until it was opened on participants' smartwatches was 2 minutes
(IQR=0.2-7 minutes). Instead, the gap re ected the nature of micro-
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goals, and 14% (= 7-51) of 60-minute goals. A Spearman corre-
lation further con rms a signi cant positive association between
goal duration and time to next walkd = "31,? Y "01).

These results to some extend re ect the di erent behavioral prac-

goals themselves. As goals were short and designed to be acted ontices outlined in section 4.1. Shorter goals were more often aligned

immediately after being set, participants had to be in, or about to
enter, the right moment for them. Reminders often arrived when
participants were busy with other tasks, or when circumstances did
not match their expectations of when activity would be possible,
as described by P10t's just not consistent day to day so he cannot
appoint micro-goals whenever he receives a noti catR®in). This
highlights the di culty of forecasting brief windows of opportunity

in advance: even when noti cations were well-timed in theory, in
practice they often clashed with immediate demands of daily life.

4.5 Did Micro-goals increase physical activity?

Given the complexity of this question, we approached it in several
ways. First, we examined whether participants, on average, walked
more during the 20-day experimentation period compared to the
7-day baseline period. Because multiple observations were avail-
able for each individual and walking behaviour varied substantially
across participants, we employed a linear mixed-e ects model with
random intercepts for participants. The analysis showed no signi -
cant e ect of condition (experimentation vs. baseline) on daily step
counts, (1,413)=0.08,=.808. At baseline, participants walked an

with contexts where participants were ready to actimmediately and
served to motivate immediate physical activity (see section 4.1.2),
whereas longer goals were more often associated with di erent
practices, such as documenting and learning about their physical
activity (see section 4.1.3), or acted dsgged-commitmerior the

near future:"l keep these these longer ones to remember to get up and
walk a couple of times in the next hour or so" [P&}ticipants also
commented that short goals had a lower threshold for action - they
"felt easy enough to start right now and get them done quifiRB];
without needing to plan ahead or wait for better circumstances.

5 Discussion

Our ndings highlight three key themes in how micro-goals shaped
participants' engagement with physical activity, which we discuss
below.

5.1 Defaults as negotiations rather than anchors

A striking nding of our study is that defaults were frequently over-
ridden: participants adjusted the preset duration of micro-goals 65%
of the times and the step count 55% of the times, with adjustments

average of 4,222 steps per day, and the experimentation was associincreasing to 80% by the third week. This contrasts with prior work

ated with a non-signi cantincrease of 71 steps/day. The conditional

' Zindicated that 26.7% of the variance in daily steps was explained
when individual di erences were taken into account, whereas the
marginal' 2 suggested that the condition itself explained virtually
none of the variance (coe cient = 0.0001).

Next, we ran a multiple linear regression to examine whether
the number of micro-goals set per day, their average duration, and
average target step count predicted participants' daily step3 (
=.35, (3, 253) = 46.17, Y "00). The number of goals one set
on a day and the average step target of these goals were strong
positive predictors of daily steps walked. Each additional goal set
was associated with an increase of 926 daily stéys=(92395
( = 9544 C= 970, ? Y '00), and for each unit increase in
average target steps, participants walked an additional 2.28 steps
(V=228 ( =037C=6"187? Y "00). The average duration
of goals showed a small negative trend € 1277, ( = 689
C= 1'857? =065, though this did not reach signi cance.

Last, we looked at the proximal e ect of micro-goals and, in
particular, the time participants took to initiate a new walk after
setting a new micro-goal. We included in this analysis only the
micro-goals that were set while participants were inactive; these
constituted the vast majority (85%, = 511 of all micro-goals.

Figure 5 displays the time to start a new walking activity after
setting a micro-goal, for four di erent goal durations: 10, 20, 30 and
60 minutes. One may quickly notice that 10-minute goals have a
radically di erent pro le that the remaining three categories. Such
short-goals seem to be more e ective at prompting immediate ac-
tion: 29% of them# = 512180 were followed by walking within
the rst minute of setting them. In contrast, this occurred in only
14%% = 1394 of 20-minute goals, 9% € 11+ 11§ of 30-minute

on daily goals, where defaults are rarely updated. For example,
Gouveia et al. 36 found that only one in three users of a mobile
step-count app ever changed their default daily goal.

Work on goal proximity helps explain this di erence. Proximal
goals have been found to be easier to predict and feel less e ort-
ful than distal ones 45, which are harder to anticipate and often
experienced as abstract], 75. Proximal goals also often serve as
immediate benchmarks that support planning and make outcomes
more foreseeabled[q]. Research on implementation intentions sim-
ilarly show that concrete, near-term if then plans improve action
by reducing uncertainty at the moment of actior8, 7G. In our
study, micro-goals were short and situated, often described as tied to
immediate circumstances, which likely made them easier to assess
and adapt in the moment. By contrast, daily goals span multiple,
variable contexts and are partly de ned by normative recommenda-
tions (e.g., 10,000 steps per day), whose prescriptive authority can
make them harder to challenge or tailor. In this sense, the frequent
overriding of defaults in our study seems to re ects not resistance
to system suggestions, but rather the predictability of proximal
goals: their brevity invites tailoring, and users feel con dent mak-
ing changes when outcomes are immediately foreseeable.

Crucially, this engagement with defaults mattered. Participants
walked nearly twice as many steps within micro-goals when they
adjusted defaults (median 464 steps) compared to when they fol-
lowed them (median 266 steps), and were more likely to complete
these goals. Interviews suggested this was due to increased own-
ership and better contextual t. Defaults served as useful starting
points, especially early on, when some participants felt the sys-
tem knew what was best for them [P3] or were unsure what
was realistic. Over time, participants increasingly overrode presets,
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