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Abstract
We describe the challenges and the open questions arising
during the design and deployment of SensibleJournal, a
mobile personal informatics system with interactive
visualizations of mobility and social interactions based on
data acquired from embedded smartphone sensors. The
SensibleJournal system was evaluated in a large scale
(N=136) mobile sensing field study. We report issues in
deployment, limitations in user engagement and uptake,
and the challenges in measuring the effect of the system.
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Introduction
SensibleJournal [3] is a Personal Informatics system for
Android smartphones with visualizations of personal
mobility and social interactions. The mobile app was
deployed to N=136 first year university students at our
university campus on an opt-in basis for approximately 6
months from October 2012, as part of the larger
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Copenhagen Networks Study project [6], in which we
measure mobility and social interactions with high
resolution. The SensibleJournal mobile app provides four
different feedback interfaces [3]:

• Stats: a daily summary of mode of transportation,
top places and distance travelled

• Movement: a map with animated playback of daily
movements and places visited

• TimeSpiral: a spiral visualization [4] of time series
of places visited to highlight periodic patterns and
reoccuring events

• Bubbles: a bubble chart of your social contacts and
communities inferred from Bluetooth proximity

Here we evaluate the usage of SensibleJournal as a
personal informatics system, thus participants used a
smartphone with the SensibleJournal app as their primary
phone, while detailed usage of the mobile app feedback
interfaces were logged.

Personal Informatics for Self-Reflection
One of the main objectives in Personal Informatics is to
facilitate self-reflection through a deeper understanding of
personal behavior [5] [1]. However, it is challenging to
quantify this as a precise metric. What does it mean to
have a deeper understanding and what exactly causes
behavior change (if it occurs)?

In our case we applied qualitative analysis using
questionnaires asking the participants how often the app
was used, how interested the participants were in the
feedback, and if they discovered something new about

their own behavior. As it is challenging to convert the
qualitative data from the answers into unambigous
measures, we also analyzed the usage patterns of the
system from the usage logs. This allow us to infer the
interests in the different features in the app. From the
analysis of the usage logs we were able to quantify the
frequency of use and time spent on the different feedback
interfaces. However, it is not clear how much these usage
patterns are indicative of increased understanding of
personal behavior and whether it facilitates self-reflection.

Personal Informatics systems typically support the
reflection stage [5] through some type of data
visualization. A possible approach of the evaluation is to
measure the effectiveness of the chosen visualization for
representing the considered data. In our system we
evaluated the proposed feedback interfaces in terms of
which insights they were offering. However, the evaluation
of the visualization as such is still an open problem in
research [2], and often there is no conclusive answer to
which visualization type is optimal for a given dataset.
Even choosing an appropriate visualization is open to
interpretation, as this representation may vary from person
to person depending on cultural and technical background.

Challenges in the Large Scale Deployment
From our survey with 45 respondents (33%) [3] we found
that keeping users engaged was very challenging, and our
system failed to engage but a limited subset of the
participants on a regular basis.

Many respondents commented that the app was
interesting and provided new insights about personal
behavior, however 58% of the respondents reported using
the app less than once a week, 31% about once a week,
and 11% more than once a week.
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Figure 1: Number of active users per day over the duration of
the full study. The aggregate usage data contains many peaks
and valleys, and some peaks happened immediately after the
release of a new version of the app that introduced new
features (1 January and 4 February).

For quantifying user engagement, we analyzed the usage
logs in the form <userid, timestamp, event>, with
events generated for each different view of the app, and
when the app is sent to the background. For each day, we
count a user as active if he/she had at least one event of
duration ≥ 10 seconds.

Figure 1 shows that the number of active users and
contains many peaks and valleys. Some peaks happened
immediately after the release of a new version of the app
(1 Jan and 4 Feb). This may indicate that after releases
of new versions of the app, there are spikes of interest.
However, the usage rapidly declined in the days and weeks
following. We suggest that one possible explanation is
that the provided feedback was not interesting enough to

justify frequent usage. We suspect that one reason for
this is that human activity is highly periodic and regular,
so the provided feedback such as daily movement patterns
would become repetitive and uninformative after a while.
This suggests that highlighting deviations from routine
might provide higher value to the users.
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Figure 2: Distribution of the total time spent by number of
users. The distribution has an exponential-like decay, where
the large majority of participants spent a limited amount of
time with the app, while only 10-15% of the participants were
more active.

From the usage logs, we could also deduce the cumulative
time that each user spent on the app and particular
feedback interfaces. Figure 2 shows that there is a very
large variation of usage patterns among the users. The
time distribution has an exponential-like decay, where the
large majority of participants spent a small amount of
time with the app, while a few were much more active.
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This ”long tail” effect illustrates a challenge with limited
sustained uptake among this broad population in the large
scale deployment. The limited sustained usage suggests
that this approach is quite costly in terms of evaluating
the personal informatics feedback system as such.

We found that participants preferred simpler but less
informative feedback to more complex but more
informative one. Usage logs showed a preference for the
simple Movement view over the TimeSpiral view, and
several participants reported not understanding how to
interpret the TimeSpiral. This level of quantitative data
about own behavior is a novel concept, thus a suitable
level of complexity in the feedback interface is necessary.

The goal of SensibleJournal was limited to facilitate
reflection. However, promoting behaviour change is often
the goal of a Personal Informatics system, and it can be
unclear how self-reflection may actually promote such
behavior change. An increased awareness of limited
mobility or social behavior does not necessarily push
towards a more active or social lifestyle. An open question
is how to design a feedback loop that uses self-reflection
to promote positive behavior change. In our survey a few
participants reported increased awareness of their
sedentary behavior, but it was not clear if this would lead
to actual behavior change or the sustainability of this
increased awareness longer-term.

Conclusions
The deployment of a mobile personal informatics system
as part of a large scale mobile sensing study has been
described. The challenges in identifying a suitable metric
for evaluation beyond usage logs was discussed and
especially the difficulty in creating a system that engage
participants and keep a sustained interest. Measuring

actual behavior change caused by usage of the system was
not possible. So although a large scale deployment may
appear promising for obtaining substantial data and novel
insights, the ”long tail” issue of limitations in uptake and
sustained usage lead to limited results considering the
scale and cost of the approach.
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