








people may not consider their individual motivations and
goals when personalizing services.

How to ask “why” to elicit reflection

The success of reflective questions depends on whether
they elicit deeper reflection. When service providers
interact with clients, they often ask follow-up questions.
There is also social pressure for clients to cooperate with
the providers. Without the dialogue and social pressure,
people may be less inclined to comply with computer-based
services, and provide only superficial answers to questions.
In order to address these challenges, we reviewed previous
research in which reflective techniques were used
successfully and adopted several of these in our design.
These included asking “why” questions twice [17],
instructing clients to take more time to think about the
question, and asking clients to write longer answers than
they usually would do [54].

Goal-setting and planning in personal health tracking
We evaluated the efficacy of the reflective strategy in the
task of creating personalized plans for health. We built the
Fitbit Plan website, where Fitbit users could set up
personalized two-week plans for increasing their daily steps
with the reflective strategy.

Goal-setting and planning

Among the many service aspects that can be personalized,
we focused on goal-setting and planning. Goal-setting and
planning are widely-used service features in a number of
domains [37]. They are only a small part of the larger
service process, generally taking place once at the start of a
service, but they are a critical part of the service process.
They can have a cascading effect; once people set their
goals, they tend not to change the settings over the duration
of the usage [48, 58]. In addition, allowing for goal-setting
and planning has been shown to improve people’s service
adherence and motivation [37].

The domain of personal health tracking

Many digital technologies are currently changing how
people manage their health by offering aggregated sensor
data and tools to document and manage health-related

behavior. Much HCI research has investigated different
ways to use digital technologies to improve how people
manage their health [9, 12, 19, 20, 29, 36, 38, 43, 49].

We used Fitbit [14], a physical activity tracker, as the basis
for our personalized service design. Walking is a critical
activity in personal health, as walking 10,000 steps or more
daily has been shown to offer many health benefits [22].
The Fitbit website offers both user-driven and system-
driven personalization features for goal setting and
planning. Fitbit users can set up a single goal for their
activity by typing in the number of steps they desire to
achieve. If Fitbit users want to set up a plan to increase their
daily steps, they can enroll in a “personal trainer” service
with a yearly subscription fee. This feature presents a plan
in which daily step goals increase from a current baseline.
Users can follow the plan to increase physical activity.

Fitbit Plan Website

On the Fitbit Plan website, Fitbit users could set up a two-
week goal and track their progress (Figure 1). The Fitbit
Plan was built on Google App Engine using Fitbit
Developer API. Highcharts JS was used to visualize users’
progress, and a portion of back-end implementation was
adopted from [12]. Once users signed up to the website and
gave their consent, Fitbit Plan automatically retrieved users’
daily step data from their Fitbit accounts. Fitbit Plan asked
six reflective questions designed to guide people in thinking
about their underlying motivations and goals, and to
discover easy ways to implement them and remove any
barriers to healthier lifestyles. Users could then create
personalized two-week plans. Alternatively, Fitbit Plan
recommended a personalized plan based on baseline steps
and recommended guidelines.

EVALUATING REFLECTIVE PERSONALIZATION

We conducted a 2x2 between-subjects field experiment.
The effect of the reflective strategy was evaluated with two
main personalization methods — user-driven and system-
driven personalization. Recruitment and administration of
the study took place entirely online through email and on
the Fitbit Plan website.




Hypotheses

Based on our goals of articulating needs and increasing
motivation to use a personalized service, we explored the
following hypotheses in the study:

Hypothesis 1. The reflective strategy will help people
articulate their underlying needs, goals and motivations for
increasing physical activities.

Hypothesis 2. People will be more motivated to carry out
the personalized health plan by a technology system that
employs the reflective strategy than by one that does not.

Participants

We recruited Fitbit users who wanted to increase their daily
steps and try a daily-steps planning website. We posted a
call for research participation on online Fitbit community
boards, and on Facebook, Craigslist, and Twitter using the
Fitbit hashtag. We used a pre-survey to limit participation
to those who were older than 18 years, resided in US, were
not pregnant, were proficient English speakers, self-
reported that they wore their Fitbit almost everyday, and
intended to increase their daily steps. In total, we recruited
62 Fitbit users (74% female, age ranges from 19.5 to 68
(M=38.7 (SE=1.62)). 37 were Caucasian, 9 were Asian
American, 2 were Hispanic, 2 were of mixed origins, 1 was
African American, and the rest did not wish to report. On
average, participants had used Fitbit for 8 months (SE=1.44
month). Participants who completed the two-week long
study were compensated with a $10 Amazon gift card.

Experimental conditions

The experiment manipulated whether or not participants
answered reflective questions and who personalized the
two-week plan, the user or the system (Table 1).

Reflective Non-reflective
User-driven N=15(11) N=14 (11)
System-driven N=17(11) N=16 (7)

Table 1. Field experiment conditions and participant numbers.
The first numbers indicate participants who set up their plans
and filled out the Day 0 survey. The numbers in parentheses
indicate participants who used Fitbit Plan and filled out the
Day 14 survey.

Reflective strategy conditions

Six reflective questions were presented right before
participants were asked to construct their plans. The first
question asked why they wanted to increase their daily
steps. The second question asked them to elaborate on their
first answers (“OK. Think about what you just described.
Why is this important to you?”). We encouraged them to
think about this question for at least one minute, but we did
not force them using a timer. The next questions asked
about easy ways to start moving toward their goal, expected
barriers, and their plans for addressing those barriers, in
order to help them think about realistic goals. Finally, we
asked how many minutes they could spend walking without
disrupting their routines. Participants’ answers to these

questions were displayed on the page along with a graph of
their goals and progress.

Personalization conditions

In the user-driven condition, Fitbit Plan asked users to type
in daily step goals for two weeks. As a baseline and a
reference, the page showed their average steps during the
previous two weeks. We asked them to create a plan that
was challenging (more than their baseline), yet realistic
(achievable without requiring major effort). To encourage
success, we also told them to try to accommodate their
schedules. Once they typed in their goals, the goals were
presented as a graph on the next page.

In the system-driven condition, Fitbit Plan devised a
personalized two-week plan by following US Health
agency recommendations, as well as guidelines for walking
programs used in academic research and suggested by
popular health information resource sites such as Mayo
Clinic. Fitbit Plan used the participant’s average number of
steps for the previous two weeks as a baseline. We told
participants that we followed US Health agency
recommendations to create a challenging yet realistic plan.
The system gradually increased their daily steps, raising
their baselines by 2,000 additional steps by the end of the
first week and by an additional 1,500 by the end of the
second week. This resulted in a 3,500 daily step increase on
the last day of the two weeks, with an average daily step
increase of 2,000 during that time — approximately
equivalent to an additional 20 minutes of walking each day.

Once participants set up a two-week plan, they could track
their progress in relation to their goals on Fitbit Plan. They
were not able to modify the plan during the two-week
period. We made this choice intentionally; the two-week
plan is a good way for participants to explore their limits. If
they wanted to continue to increase their daily steps or
maintain their increased steps, they could make changes
after two weeks. This also allowed us to control the
experimental manipulation.

Procedure

People who contacted the study organizer were asked to fill
out a pre-survey. Qualified participants were randomly
assigned to one of the four conditions. We created four
versions of Fitbit Plan, in order to satisfy each condition.
The study organizer sent each participant an email with a
link to an online consent form and the instructions on how
to set up a two-week long plan to increase daily steps on
Fitbit Plan. Then participants were asked to fill out the Day
0 survey. After two weeks of using Fitbit Plan, participants
were asked to fill out the Day 14 survey, and compensated.
No reminders were sent to the participants during the two
weeks of the study period.

Data sources and measures
We collected behavioral and subjective data from the
website’s plan and daily step logs and from the surveys.



Two-week plan and daily step logs

We used daily step logs on Fitbit Plan to understand how
well the participants carried out their plans. To calculate
changes in daily steps, we compared their daily average
over two weeks of study participation with their baseline,
which was their daily average from the two weeks before
the study. There were no differences in the baseline
numbers of daily steps across the conditions (Daily
M=9,801 (SD=5,541)). To calculate each participant’s plan
completion rate, we averaged the ratio of the step goal in
the plan with the actual steps that the participant walked for
each day over two weeks. For participants who created their
own plans (user-driven), we analyzed the goals that they set
for two weeks by calculating how many daily steps, on
average, participants planned to increase over two weeks.

Answers to reflective questions

We examined participants’ answers to the reflective
questions to see whether the questions elicited reflection on
their underlying motivations and goals. We then
categorized their answers by the types of reasons that
participants provided, how they felt their goals contributed
to their identities, and whether their reasoning was based on
emotion, past experience, or knowledge. We also calculated
the length of the answers.

Surveys

We conducted an initial Day 0 survey right after
participants set up their plan, and an exit Day 14 survey
after their two-week usage. We asked the same question
sets as repeated measures to detect changes. All questions
used 7-point Likert-type scales, unless noted otherwise.

Initial survey (Day 0). We asked about participants’
experiences of setting up the plan.

Perceived control over the personalization process. Two
items asked whether people felt that they had an appropriate
level of control over the process (Cronbach’s 0=.8): “I felt
that I had an appropriate level of control over the process of
setting up the plan” and “I felt that I could influence the
process and outcome of setting up the plan.”

Engagement with the personalization process: Two items
measured how engaged people were in creating the plan
(Cronbach’s a=.8): “I was highly motivated to pay close
attention to this plan,” and “While creating this plan, I
could have worked harder on it.”

Motivation to carry out the personalized plan: Five items
adopted from [57] measured how motivated participants
were to follow the plan that they created at the moment of
creation (Cronbach’s a=.7): “Doing well on this plan is
important to me,” “I will put in good effort throughout
following this plan,” “I am not concerned about how
successfully I will carry out this plan,” “I will put forward
my best effort in carrying out this plan,” and “While
following this plan, I will persist to completion of the plan.”

Perception of services being personalized: Two items asked
how personalized the participants felt their plans were [27]
(Cronbach a=.82): “The plan is personalized for me and my
context,” and “This plan accommodates what I want.”

Perceived difficulty of and satisfaction with the plan: One
question asked how much effort participants would need to
put into completing the plan. We also asked how satisfied
participants were with the plan.

Manipulation checks: We asked how helpful Fitbit Plan had
been in guiding participants to think about their goals and
constraints, and how evenly participants felt the work of
setting up the plan had been divided between themselves
and the Fitbit Plan website.

Exit survey (Day 14). The questions in the Day 0 survey—
motivation to carry out the plan, perceived level of
personalization and difficulty, and satisfaction with the
plan— were rephrased to measure how participants felt while
carrying out their plan rather than at the moment of creation.
Additional questions asked how often they had remembered
their daily goals, how much they enjoyed following the plan,
and whether they wanted to decrease, maintain or increase
their daily steps going forward.

Results

The study evaluated the effects of adding a reflective
strategy to prevalent personalization strategies — user-driven
and system-driven personalization. Both of our hypotheses
were supported, suggesting that the reflective strategy can
help users of personalized services achieve their goals.

Manipulation check

Our manipulations were successful. Participants in the
reflective conditions felt that Fitbit Plan helped them think
about their motivations and goals before setting up their
plans (Reflective=4.78 (SE=.26), Non-reflective=3.1
(SE=.27), F(1,60)=20.17, p<.0001). Participants in the
system-driven conditions felt that Fitbit Plan did most of
the work (User-driven=2.28 (SE=.3), System-driven=5.33
(SE=.28), F(1, 60)=55.8, p<.0001; 1="T did the most work”
and 7="Fitbit Plan did the most work.”)

Effects of reflective personalization on thinking about goals
Participants in the reflective condition gave a variety of
reasons for wanting to increase their daily steps which were
consistent with previous research [45]. When asked “Why
do you want to increase your physical activity, especially
walking?” participants gave short and generic answers
using a few phrases (M=14.7 words (SD=13)). The most
commonly-mentioned reasons were “weight loss” (N=16)
and “improved health” (N=13), followed by “improved
mood or energy” (N=9), “fitness (N=5),” and other smaller
categories.

Asking the why question again—“Ok. Think about what you
just described. Why is this important to you?”’—was
effective in encouraging participants to think about their
motivations more deeply. Participants were asked to



elaborate on their reasons by giving three examples, which
resulted in an average of 111.6 words (SD=57) in total.
Each reason fell into at least one of three categories based
on whether it concerned the participant’s individual, social,
or environmental self. Most frequently, participants
mentioned that they wanted to improve their work
productivity, athletic ability, mindfulness, self-confidence
based on appearance, feelings of achievement, or longevity.
Some participants mentioned social reasons, such as
becoming better parents or having good times with friends.
A few participants mentioned experiencing their cities and
becoming closer to nature.

More interesting, however, was the richness and uniqueness
of each participant’s response, which is lost in
categorization. Many participants described very personal
contexts, experiences, and emotions. The quotes below
exemplify how participants expanded their initial answers,
such as weight loss or improved health, to elaborate what
they wanted to achieve by being physically active:

Better relationships - I feel that people judge me because
I'm so skinny without being athletic. I almost feel more
unathletic than the majority of my peers and that worries
me; I get anxious if I get invited to any athletic event and |
want that to stop. (P30)

I'm 49 years old and I can feel my memory and as a result
my cognition slowly declining. I want to do everything I can
to make it through my 80s with most of my marbles -- |
especially don't want my kids to have to be burdened with
taking care of me if I have Alzheimer’s or other senility. 1
would like to be strong and playing with my grandkids! (P3)

Being connected with nature is also important to me,
because I spend all too much time indoors with my day job.
Having a moment to reconnect with the outdoors helps me
to be a more grounded, centered person with the proper
perspective on life. Whether outdoors near the lake or in
the garden, having that perspective really helps me stay
sane. (P31)

When I have more energy I can be productive at work. I can
think clearer and have better ideas, and not just go through
a day supported by caffeine. (P16)

Being more active will help [me] keep up with my son. He
is a very active boy and there are days I cannot keep up
with him. I want him to be proud of me. (P8)

While most participants described what they wanted to
achieve, some participants’ sought to avoid potential
negative consequences of not being physically active. For
example, P13 said: A close family member recently had a
heart attack and passed away. He never took super good
care of himself, and 1'd really like to avoid that.

P15 said: My family has a pretty bad health history: high
blood pressure, lots of cancer. I don't want to be like them
and getting more activity may help.

A few participants described scientific, mechanical, or
numeric views of their goals. For example, P6 explained: by
moving more I burn more calories during the day and so
can sustain a greater amount of food intake (and I like to
eat). P22 wanted to increase physical activity to “lower my
cholesterol which is extremely high,” and P29 hoped “my
heart rate and blood pressure will drop.”

Some participants reflected on their personal observations
and on lessons learned from past experiences. For example,
P18 said: I find that I can wake up early on any day and in
a good mood after I sleep well, which in turn correlates
with how much physical exercise I did the preceding day.

PS5 said: If I don't exercise for a while, I feel weak and might
gasp after just [a few minutes’] walk. Also, if I sit or stay
motionless for [a] long time, I feel sleepy.

A few participants also mentioned plans for change. For
example, P11 said: I know working out, especially walking
outdoors, always improves my mood. Why is it then, that
days can go by when I lack motivation and don't walk?
Inertia sets in. I really need to have a daily plan.

Effects of reflective personalization on the experience of
plan creation

The analysis of the initial Day 0 survey suggests that the
reflective strategy mitigated some negative impacts of
system-driven personalization on how participants felt
about their plans. The reflective strategy increased the
extent to which participants felt that the system-generated
plans had been personalized for them and how satisfied
they were with the system-generated plans (Table 2).

Reflective Non-reflective
Percelved.levlel of 5.32(34) 4_25(_35)*1
personalization
Satisfaction 5.29(.31) 4.38(.32)"

Table 2. Effect of reflective, system-driven personalization on
a) perceived level of personalization of the plan and b)

satisfaction with the plan (The numbers show the least squared means and the
standard error in parentheses. *p < .05, 'F(1,31) = 4.75, 2F(1,31)=4.21)

User-driven System-driven

. Non- . Non-
Reflective reflective Reflective reflective
Perceived *1 .
creelved  507(33)  6.14(34) 4.82(31)  3.06(:31)

Table 3. Effect of reflective, system-driven personalization on
perceived control (The numbers show the least squared means and the standard error in
parentheses. *p < .05, ***p <001, 'F(1,58) = 5.2, 2F(1,58) = 15.84)

There was an interaction effect (F(3, 58)=15.35, p<.001)
between the use of the reflective strategy and the type of
personalization on perceived control over the set-up process
(Table 3). With the system-generated plans, participants
reported perceiving very limited control over the set-up
process. However, answering reflective questions before
receiving the plan significantly increased participants’ sense
of control throughout the process. The opposite effect was
observed with the user-created plans. Participants reported



perceiving greater control when they did not answer
reflective questions than when they did. This suggests that
participants may have felt the questions were guiding their
thoughts and plan creation experiences.

However, neither the reflective strategy nor the type of
personalization had any impact on how motivated
participants felt to follow their plans at the moment of
creation. Participants in all conditions were highly
motivated (M=5.9 (SE=.1)). There were also no statistical
differences in the perceived difficulty of successfully
carrying out the plan (M=3.74 (SE=.18) or engagement
with the personalization process (M=4.53 (SE=.15)).

Effects of reflective personalization on plan creation

In the system-driven personalization condition, the plan was
created to help participants increase 2,000 steps on average.
In the user-driven personalization condition, those who
answered reflective questions aimed to increase their steps
by a marginally greater amount than did those who did not
answer reflective questions (Reflective &  User-
driven=3,198  (SE=738), Non-reflective &  User-
driven=1,133 (SE=764), F(1,27)=3.77, p=.06) (Figure 2a).

Effects of reflective personalization on plan completion

22 participants stopped logging into the Fitbit Plan website,
but the number of dropouts did not significantly differ
across conditions (Table 1). The following analysis was
done with the remaining 40 participants. The average
number of daily steps for this sample was 9,311 (SE=700).

To examine whether the reflective strategy helped
participants increase their daily steps, we conducted a
MANOVA that compared each participant’s baseline
number of daily steps to their average number of daily steps
over two weeks in each condition. The results suggest that
the reflective strategy effectively motivated participants to
walk more (Figure 2b). Participants who answered
reflective questions before they set up their plans
significantly took more steps compared to their baseline on
average, regardless of whether they customized their plans
themselves (Reflective & User-driven: Baseline=10,589
(SE=1,830), Two-week M=12,543 (SE=1,741),
F(1,10)=14.49, p=.004) or received their plans from the
system (Reflective & System-driven: Baseline=8,666
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F(1,10)=14.49

p=.004
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(SE=1,159), Two-week M=11,564 (SE=1,022),
F(1,10)=10.12, p<.01). Participants who did not answer the
reflective questions showed no significant changes in their
average daily steps as compared to baseline (Non-reflective
& User-driven: Baseline=9,733 (SE=1,241), Two-week
M=10,420 (SE=1,335), p=n.s.; Non-reflective & System-
driven: Baseline=7,652 (SE=916), Two-week M=8,556
(SE=847), p=n.s.).

All participants completed their goals fairly well. In the
user-driven conditions, participants who answered the
reflective questions walked 93% (SE=7.23%) of their daily
goals on average, while those who did not answer questions
walked 95.26% (SE=5.86%) of their goals. In the system-
driven conditions, participants who answered the reflective
questions actually exceeded their goals (123.3%
(SE=17.7%)), whereas those who did not answer the
questions walked 92.8% (SE=8.09%) of their goals.

Effects of reflective personalization on the experience of
carrying out the plan

We ran a regression analysis of the Day 14 survey to
understand participants’ experiences of carrying out their
plans across the different conditions. All participants
equally reported that they remembered their goals and plan
often (M=4.45 (SE=.27), 4="often”, 5="very often”), and
wanted to maintain or increase their daily steps after the
study (M=2.42 (SE=.1), 2="maintain my current daily
steps,” 3="“further increase my daily steps”).

We used MANOVA to analyze the repeated measures in
both the Day 0 and Day 14 surveys, in order to compare
participants’ expectations about their plans to their actual
experiences. The results suggest that participants in the
reflective conditions found their plans more difficult, and
felt that it had taken them more effort to successfully
complete their plans than they had initially thought (Table
4a). When no reflective strategy was used, participants’
expectations and actual experiences of the difficulty of their
plans did not differ. Consistent with this perceived
difficulty, participants in the reflective conditions reported
less enjoyment in the experience of carrying out their plans
in the Day 14 survey (Reflective=4.7 (SE=.27), Non-
reflective=5.53 (SE=.3), F(1, 37) =4.59, p=.04).

‘ OBaseline OTwo-week average

F(1,10)=10.12
p<.01

7

Non-Reflective
System-driven

Reflective
System-driven

Non-Reflective
User-driven

Figure 2. a) The effect of reflective personalization on the goals that participants set up in the user-driven personalization. b) The
effects of reflective personalization on how participants carried out their plans.



User-driven

System-driven

Reflective Non-reflective Reflective Non-reflective
Day 0 Day 14 Day 0 Day 14 Day 0 Day 14 Day 0 Day 14
a) Difficulty 4.18(.3) 5.1(.43)" 3.8(.33) 4.4(.44) 3.54(.6) 4.8(.41)2 3.57(.57) 4.1(.52)
b) Motivation 5.66(2)  4.66(37)"  5.8(.18) 5.38(.37) 5.87(2)  5.23(36)"* 6.2(.2) 5.4(.45)"°

Table 4. a) Perceived (Day 0) vs actual (Day 14) effort required to carry out the plan, b) Participant motivation at the time of

the plan creation (Day 0) vs while carrying out the plan (Day 14) (The numbers show the least squared means and the standard error in parentheses. 'p <.1, *p < .05,
w0k p < 001, 'F(1,9) = 7.5, 2F(1,10) = 4.43, °F(1,9) = 25, *F(1,10) = 7.75, °F(1,6) = 9.6 )

Most participants, with the exception of those in the non-
reflective, user-driven condition, reported that they were
less motivated than they anticipated right after they set up
the plans (Table 4b). Only participants in the non-reflective
user-driven condition, who set easier goals, felt that they
were as motivated to successfully carry out their plans as
they had expected to be. Participants’ satisfaction with the
plans and the extent to which they felt the plans had been
personalized did not change over time and did not differ
across conditions (Satisfaction=4.8 (SE=.26); Perceived
personalization=4.89 (SE=.26)).

Discussion

How reflective personalization worked

The results suggest that the reflective personalization
increased people’s daily walking with both user-driven and
system-driven personalized plans. Participants spent fewer
than 10 minutes answering questions before setting up the
two-week plan, yet the simple reflection strategy seemed to
have an impact on participants’ later behaviors.

When participants customized their plans, the reflective
strategy influenced them to set ambitious goals, and they
successfully completed, on average, 93% of these goals.
Without the reflective strategy, participants created easier
and less ambitious plans than did those using the reflective
strategy or those using plans created by Fitbit Plan, which
were based on physical activity guidelines. Even though
these participants completed 95% of their goals, their daily
activity did not significantly increase as they aimed small.

When the service personalized plans for participants, the
reflective strategy caused them to overachieve and actually
walk more than the system had suggested. Without the
reflective strategy, participants completed 93% of their
goals on average, which did not result in a statistically
significant increase in their daily steps.

Consistent with the literature on reflection presented in the
beginning of the paper, we believe that participants’
reflection on their underlying goals improved their
motivation to set up and carry out their ambitious plans, and
even to walk more than system-generated plan suggested.

Although reflective personalization was successful in
increasing participants’ daily steps, the survey results
suggest that participants in the reflective condition felt their
plans were more difficult than they had expected. They
enjoyed following the plans less than those in the non-
reflective condition did. Except for the participants in the

non-reflective, user-driven condition, who set easier goals,
participants felt that they were less motivated when
carrying out their plans than they had initially anticipated.
We believe that system-created and reflection-based goals
were more challenging than the goals that participants
created without reflection. These goals therefore required
participants to put in more effort than they had expected,
and led them to feel less motivated to complete their goals.
Nevertheless, participants in the reflective condition
successfully increased their daily steps, and were just as
likely as other participants to want to maintain or increase
their daily steps after the study.

No effect of user vs. system-driven personalization

The type of personalization did not significantly influence
participants’ motivations to carry out their plans. This is
consistent with previous research on goal-setting, which
shows that while having a goal matters, whether people
create the goal or have the goal assigned makes little
difference in terms of motivation [37].

Reflecting with technology vs. with human service providers
We translated a human-human interaction strategy into a
self-guided, reflective process. Unlike the human service
providers in our interview studies, Fitbit Plan did not offer
opportunities to create rapport, bond over shared goals, or
hold participants accountable through social pressure and
encouragement. While this translation sacrificed the human
aspects of the reflective strategy, reflection guided by the
website may have helped people be more honest with their
answers and prompted self-reflection, thus improving their
motivation to follow their plans.

LIMITATIONS

The experiment only lasted two weeks and was conducted
with a small sample of existing Fitbit users with different
levels of physical activity. The reflective strategy was
successful in motivating these relatively active participants.
It is unknown whether the strategy can effectively modify
the behaviors of more sedentary populations. While the
two-week long trial offers initial evidence that the reflective
strategy can prompt behavior change, it is unclear whether
the effect can be sustained beyond the two weeks. It is
possible that the reflective questions would need to be
asked multiple times in order to achieve a longer-lasting
effect. The results of our study therefore need to be
validated through a longer-term study with a larger and
more general sample. The dropout rate was higher in our
study than in most other studies in which the experimenter
interacted with participants face-to-face or distributed



devices. We attribute this higher dropout rate to the fact that
the study was administered entirely through email and the
Fitbit Plan website, that no reminders were used during the
study, and that participants used their own Fitbit devices.
The lack of interaction with the experimenter or liability for
the device may have caused participants to feel less
committed to the study. This dropout rate also suggests that
the reflective strategy might be more effective with people
with stronger motivation for behavior change.

IMPLICATIONS

Empowering people to better personalize

Our work broadens the current scope and focus of
personalization. We are not arguing that reflective
personalization should replace current ways of technology
of personalization; rather, we argue that the reflective
strategy can be used to complement and strengthen existing
methods of personalization. ~ While automatically
personalizing digital environments and goals and providing
options for users to customize is a good start, it is equally
important to empower people to better understand
themselves. This is an element of personalization that
digital behavior traces cannot capture. As a community, we
in HCI must think about how we can empower people to
personalize for themselves. The work presented in this
paper offers one such methods of personalization, and the
results of our field study suggest that this strategy can work
effectively in combination with other methods of
personalization as well.

Designing for motivation and reflection

Our work offers a reflective strategy that can be used in
many areas where individuals’ motivation and goal-setting
matter for the success of the service, such as education,
health, sustainability, and finance. For example, our work
suggests that Fitbit’s current Personal Trainer feature may
become more effective if it guides people to write down
why tracking daily steps matters to them, and displays these
motivations as a reminder. Asking students in a MOOC or
users of Mint, a personal finance management app, to
reflect on their goals and then choose how they create the
curriculum or savings plan may improve their motivation to
learn and finish the program. Our work suggests that, rather
than lists of pre-defined, generic goals that users can choose
from, services should offer a space for individuals to write
down the unique significance that achieving a chosen goal
would have for them. Personal informatics can also benefit
from the reflective strategy. Previous research has shown
that reflecting on collected data is just as important as
collecting data itself for the success of personal informatics
tools [33]. “Why” questions can be used to improve
people’s adherence to data collection or to elicit deeper
understanding of their collected data.

Modeling human practices as a design approach

Modeling human behaviors is a common way of inspiring
nascent computing applications, as with the early desktop
metaphor for GUI and robots [31]. It is less common for

more mature computing applications such as apps and
websites. Designers for these applications study human
practices to create tools that support those practices, but not
to use them as design inspiration. This work suggests that,
even for technology with well-established design patterns,
human practices can serve as the bases of new and effective
design interventions.

FUTURE WORK

Our work points to many open spaces for future research. In
our study, the reflective strategy was used at the initial
goal-setting and planning stage. However, there are many
other points of intervention in service, such as while people
are carrying out their plans, or when they become
disengaged and lose motivation. Future work could explore
how reflective questions can improve these different stages
of service. In our work, we explored motivation and
behavior change as the main service outcomes to improve.
Future research can explore whether and how reflective
questions can be used to improve other outcomes, tackling
issues such as anchoring biases or the “filter bubble” effect
[35]. In addition, with advancement in natural language
understanding, further work can explore how interactive
dialogues such as ELIZA [64], rather than self-guided
processes, can be used to elicit deep reflection in users.

CONCLUSION

Personalization is a pervasive, integral part of people’s
lives, with an ever-growing influence on the decisions that
people make and the content and services that people
access. We envision personalization as a form of
empowerment, helping people realize what matters to them
and giving them the agency to prioritize it. In this paper, we
have presented a reflective personalization strategy with the
goal of helping people better personalize services
themselves through reflection. We interviewed human
health service providers as one model of such
personalization and adapted their strategies to technology-
based services. To evaluate the reflective strategy, we built
Fitbit Plan, where Fitbit users could set up a personalized
two-week plan to gradually increase their daily steps. The
two-week field experiment suggests that the reflective
strategy motivated users to increase their daily steps,
regardless of who (user or system) personalized the plan.
These results suggest that we may benefit from broadening
the focus and implementation of personalization. We hope
this study will influence the ways in which we design
personalized environments, so that people are not treated as
mere recipients of services, but rather as active participants
who can best realize their own needs, goals, and problems,
and have the power to create their own solutions.
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