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ABSTRACT 
Personal informatics systems are becoming increasingly 
prevalent as their price, form, and ease of use improves. 
Though these systems offer great potential value to users, 
many systems are hampered by issues that limit their ability 
to foster engagement, and people often abandon use of 
these systems without garnering meaningful outcomes. 
While continued use of these systems is not necessary for 
all people, there is an opportunity to better support people 
working towards achievement-based goals. 

In this paper, we draw from the literature and our own prior 
work to identify a number of problems that hinder 
engagement with achievement-based personal informatics 
systems — problems related to inadequate support for goal-
setting, misalignment of user and system goals, and the 
burden of system maintenance. We then propose seven 
strategies for the design community to explore for 
mitigating these problems and discuss how these strategies 
could be used to foster engagement with PI systems.  
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ACM Classification Keywords 
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INTRODUCTION 
There has been a surge of interest in the use of personal 
informatics (PI) systems, such as fitness trackers and 
banking applications, which track and provide feedback 
about people’s behaviors. This emerging category of 
systems includes physical devices, such as the FitBit and 
the Nest Thermostat, but also systems with no specific 
tangible form, such as MyFitnessPal, a food logging service 
that can be accessed on a computer, tablet, or smartphone. 
For individuals, these systems offer a variety of potential 
benefits, such as increased physical fitness, a better sense of 

one’s finances, and, in some cases, a better understanding 
of one’s own goals, values, and desires. Taking into 
consideration higher-level societal needs, these systems can 
also offer a way for technology to help address or raise 
awareness of complex, large-scale problems like climate 
change and widespread health issues.  

While certain types of PI systems, such as heart rate 
monitors, have been used for years, the accessible price and 
form of new systems have significantly expanded their use. 
Their popularity is clear. FitBit, one of the most popular 
makers of activity trackers, sold over 8 million devices in 
2015 alone [24]. PI systems are increasingly being bundled 
with new devices, such as the Google Fit app for Android 
smartphones and the Activity app for the Apple Watch. 
Organizations are also beginning to provide tracking tools 
to customers by partnering with third parties. One example 
is Walgreen’s Balance Reward Points program, which was 
designed to help customers stay healthy and become more 
active [86].  

Despite technological and aesthetic improvements to these 
systems, and their broadening availability, a number of 
challenges remain that limit the usefulness of these systems. 
People frequently stop using PI systems without having 
achieved their goals; those who do reach their goals may 
lack motivation to continue using the system to maintain 
their progress or to refine their goals over time. For some 
people, continued use of the system may no longer be 
necessary or desired [11]. However, we believe that 
systems can better support people who are interested in 
continuing to use PI systems to pursue their goals. 
Supporting users in this way also benefits product 
developers, who stand to gain from the potential to collect 
more complete and more accurate data from users.  

In this paper, we draw from our collective experience 
conducting research on the design and development of PI 
systems and from related literature to produce a collection 
of strategies we have developed to help foster engagement 
between achievement-based PI systems and the people who 
use them. To do so, we first conduct a literature review 
identifying problems that hinder or disrupt engagement 
with PI systems. We then draw from our own research to 
identify examples of these issues and specific areas to 
address in the future design of PI systems. Using that 
information, we propose a set of seven design strategies, 
grounded in research from related fields including 
behavioral economics, cognitive psychology, and game 
design, which we hope will provide direction for the HCI 
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community as they experiment with these strategies in their 
own work. With that goal in mind, we describe these 
strategies and consider how they might address challenges 
encountered by people who use existing systems. In the 
final section of the paper, we discuss broader implications 
for implementing these strategies. 

SCOPE OF OUR WORK 
Our work explores long-term engagement with 
achievement-based personal informatics systems. We chose 
to focus on the achievement of goals rather than reflective 
or documentary use of PI systems for three reasons. The 
first is that the majority of people who use PI systems are 
motivated principally by the desire to reach some goal [21]. 
The second is that while some of our strategies encourage 
reflection, it is not yet clear if people with purely reflective 
goals would benefit from engaging with PI systems in a 
way that differs from current practices. The third is that 
failing to engage with a PI system may not actually 
negatively impact a person’s ability to engage in self-
reflection. Refection and documentation are, of course, 
necessary parts of achieving a goal, and these practices are 
discussed as a part of our larger consideration of how 
systems can help people achieve their goals.  For more 
information about reflective and documentary use of 
personal informatics systems, see [21, 61, 69].  

Drawing from prior work in personal informatics, we define 
engagement as the active use of a system that aligns with 
practices that support a person’s ability to achieve a goal 
using that system. Engagement is not itself an activity or 
state, but describes a collection of actions that a person may 
undertake over time, such as regularly contributing data to a 
system, accessing and reflecting on the data, or making an 
effort to understand the information it provides. 
Engagement is not a universal set of behaviors; engagement 
with a FitBit activity tracker may be different than 
engagement with the financial management tool Mint, for 
example.  

The goal of supporting long-term engagement with 
achievement-based PI systems is different from that of 
supporting only the achievement of a specific or singular 
goal. Though achieving a goal is an important motivator for 
many people, focusing exclusively on a single milestone 
does not reflect the idea that people’s goals often change 
over time, and that the process of reflecting on and refining 
one’s goals is a valuable part of a person’s development. As 
a result, we chose to focus on fostering engagement as a 
way of supporting people as they work to achieve 
meaningful outcomes, while still being sensitive to the 
notion that people’s goals and activities often change over 
time, as do the larger contexts in which PI systems operate 
[12]. This framing also provides an opportunity to explore 
why people stop using personal informatics systems. For 
example, a person may feel that PI systems do not align 
with their understanding of their identity; they may have 
difficulty of interpreting data captured by PI systems; or 

they may feel that PI systems require too much 
maintenance and effort relative to the value they get from 
using the system [39]. 

Fostering engagement with PI systems can be beneficial in 
other ways beyond achieving a personal goal. People 
sometimes benefit from information provided by other 
users, so increased engagement can improve the quality of 
the service that is provided. For example, many food-
logging applications rely on users to contribute nutritional 
information about foods that are not yet in their databases. 
This information is then available to all users. People also 
benefit from being actively engaged with a system when 
that system is able to use the information they provide to 
give them tailored feedback. That is, if a system can adapt 
in response to the information it has collected, that may 
help encourage reflection and further use. Finally, systems 
that have access to more complete or more accurate 
information about their users have an opportunity to 
provide a better service and meet business needs, such as by 
providing targeted advertising. 

RELATED WORK 
A number of different strands of research inform this work, 
illustrating the motivation for, and impact of, human 
behavior tracking over time. In this section, we discuss 
research from personal informatics and from broader 
technological disciplines that describes how and why 
people use — and subsequently stop using — these systems 
and devices. Additionally, we focus on cases from our prior 
research in this area to enrich these findings. 

Contextualizing and Motivating Self-Tracking 
People have long recorded different aspects of their life 
such as food intake, exercise, health symptoms, and mood. 
Though there are limits to what aspects of one’s life can be 
captured through these means, tracking is commonly used 
in many communities, including medicine, fitness, and 
mental health [1, 39, 66]. This technique serves a way to 
track certain metrics over time, to produce data that can be 
analyzed, and to reflect on one’s behavior and experiences 
[53, 58]. Research has demonstrated that even simple self-
tracking efforts, such as writing out one’s thoughts, can 
have a powerful influence on one’s understanding of their 
own life [35]. Self-tracking also supports a number of other 
outcomes, such as defining one’s identity as an individual 
and developing a sense of control over one’s life [63]. 
Although these activities do not always support healthy 
behaviors, they do have the potential to deeply impact a 
person’s life, their understanding of that life, and their 
interactions with other people [87].  

Tracking information about oneself is also a way to 
leverage resources. In some cases, the data generated 
enables other people to participate in the analysis and use of 
this data — caregivers, for example, might use this 
information to better understand a patient’s experience 
outside of treatment sessions. Generating data about one’s 
life also offers opportunities to garner support from other 



people [20]. People with chronic illness and rare conditions 
have used online communities as a way to compare 
symptom experiences and to learn more about treatment 
options [47]. Finally, generating data provides people with 
a way to leverage the computational abilities of algorithms 
that can expose trends in their own data and that learn from 
information collected from other people [1, 83].   

Personal Informatics Systems 
The increasing ubiquity of computing has enabled the 
creation of a wide variety of personal informatics systems 
designed to facilitate the capture of data about a person’s 
life or the about the lives of a small group of people (such 
as a family). These systems vary tremendously, as do the 
goals of the people that use them, but across categories they 
offer some benefits that extend beyond those offered by 
non-digital tracking methods. 

In addition to the ability to make use of the resources 
described in the previous section, one advantage is that PI 
systems assist people with some of the burdensome aspects 
of self-tracking. Counting one’s steps as the FitBit does 
would be infeasible, for example. While not conventionally 
considered a “Personal Informatics” system, the Nest 
Thermostat provides a core PI feature by recording data 
about users’ interactions with the system and then using 
that information to try and make decisions on their behalf 
[64]. Many food logging applications are prepopulated with 
nutritional information about thousands of foods, 
eliminating the need for people to gather this information 
on their own [17]. Another benefit of PI systems is the 
ability for a system to be available as a person changes 
locations and contexts. Many systems, even those that 
require the use of a physical device, are available through 
both websites and mobile apps. Furthermore, the relative 
ease of tracking with digital systems has enabled people to 
track more information and to switch between systems, 
which is a common practice for users [21]. PI systems also 
allow people to connect with other people that can support 
them as they work towards their goal [20, 62]. Looking 
forward, the data captured by PI systems may also offer 
opportunities to generate historical records about one’s life 
that allow for reflection many years in the future [19].   

Understanding Abandonment 
As use of personal informatics systems has spread, there 
has been a growing interest in understanding what leads 
people to stop using them. Prior work has highlighted a 
number of factors, ranging from misalignment of goals, to 
expectations of system use, to aligning with needs and 
values, to issues with system functionality.  

These are not issues that are unique to PI systems, but they 
do greatly hamper a person’s ability to use them effectively 
[54]. One significant factor that influences the use of PI 
systems is people’s perceptions about the usefulness of 
those systems. It can be difficult for people to understand 
how to interpret the information presented to them by a 
system [48], or to assess the information accuracy [89]. 

Additionally, people have reported a mismatch between 
their goals and the goals that were supported by the system 
[12, 48]. There are also people who have stopped using PI 
systems because they have reached their goals. This is not 
an undesirable form of abandonment, but exposes an 
opportunity to think about how we can support people even 
after their initial goal has been achieved.  Abandonment is 
also influenced by the sense that a system does not align 
with a person’s needs and values — prior work describes 
situations in which people have abandoned a system 
because it seemed to support a type of person that they did 
not identify with [48, 76]. Other people who have stopped 
using, or who intermittently use, PI systems note that a high 
level of maintenance and interaction was required to use the 
system relative to the expected benefits [17, 21, 48].    

Prior work has also investigated what motivates people to 
leave or stop using a related category of services: social 
networks. Although there are important differences between 
these two categories of systems, people who stop using 
social networks describe many of the same motivations as 
people who stop using PI systems (some of which share 
many features with social networks). These include wanting 
to limit the time one spent using the service [75], concerns 
about the burdens of maintaining social relationships [5], 
and concerns about privacy [2]. Prior work also highlights 
the value of non-use in particular situations. For example, a 
study of people leaving the social network Grindr describes 
how some people who left the site did so to illustrate their 
investment in other social groups and relationships [8].   

Our research on long-term engagement 
Our own research has explored problems with abandonment 
and misuse of PI systems in more detail, in particular 
misalignment with goals, expectations for frequency of use, 
perception of usefulness, and issues with system 
maintenance. Our work helps us move from problem to 
strategy by beginning to populate the vast design space of 
PI systems with designs that are less and more successful. 
Below, we describe this work and highlight design 
implications for personal informatics systems. It is 
important to note that the research we describe below took 
place across different time periods, domains, and research 
institutions, with each of the authors contributing their 
expertise to an understanding of the higher-level issues 
addressed in this paper.   

Some of this work has focused on the goal-setting process. 
In [52], we investigated how prompting users to reflect on 
their goals could shape their ability to achieve those goals. 
To do so, we deployed a website called Fitbit Plan that 
prompted people to set daily step goals by either allowing 
the system to generate suggestions based on their past 
performance or by prompting users to reflect on their 
overall goals. This work articulates design strategies that 
leverage reflective personalization to help people achieve 
their goals and that might foster engagement with a system 
over time. 



We found similar phenomena in a different domain, 
identifying challenges that a person might face as they try 
to understand the relative trade offs associated with setting 
a particular goal. This study, which investigated the use of 
the Nest Thermostat, found that when the control of a 
smart, predictive thermostat was left to users, they often 
tended to prioritize their personal comfort goals rather than 
taking advantage of the potential energy savings. As such, 
this work explored the topic of prioritizing one aspect of a 
goal over another to better align with one’s broader needs 
and values [89].  

Misalignment of goals has also been a salient thread in our 
prior work, where participants frequently described how 
changes to their goals have led them to stop using a 
particular system or to switch to another system [53]. In 
some cases, this change was a result of increased familiarity 
with the functionality provided by a particular system, 
which led people to look for a system that might better suit 
their needs [53, 88]. Other work has demonstrated how 
systems can successfully foster engagement, and overcome 
challenges that limit people’s desire to use a system, such 
as by providing information to users that successfully 
conveys how particular goals are supported by the 
functionality of the system [89].  

Another piece of our prior work explores a pivotal issue — 
the ability for a PI system to align with a user’s motivations 
and desires. This work surveyed 133 people who use or 
have used personal informatics systems and explored how 
these systems supported particular psychological needs, 
such as the feeling that is a person is competent and that 
they are continuing to grow and develop [40]. This work 
highlights the ways in which systems can foster 
engagement with users. 

Our research has also investigated the factors that influence 
how users perceive the effort needed to use a particular 
system. [54] published the results of interviews with fifteen 
people who use personal informatics systems such as 
activity trackers and financial tracking websites. This work 
illustrated that people often found it difficult to interpret the 
information provided by those systems, a difficultly that 
reduced people’s perceptions of the value they were getting 
from each of these systems.  

Finally, our research has also noted issues that arise when 
system functionality does not meet people’s expectations. 
The study of the Nest Thermostat described how users were 
disappointed in the thermostat’s inability to correctly 
interpret individual behaviors [88]. This misinterpretation 
sometimes required users to make corrections to the 
thermostat and frustrated users who reported feeling as 
though the thermostat was not working properly.   

In the next section, we build on these findings to identify 
specific problems that arise from how personal informatics 
systems are designed and used.  

DESIGN PROBLEMS THAT HINDER LONG-TERM 
ENGAGEMENT WITH PI SYSTEMS 
A survey of related work and a growing design space 
populated by results from research done in our labs and 
beyond yields a set of problems that affect long-term 
engagement with achievement-based PI systems. We 
summarize them here: 

People’s goals do not match system goals — PI systems 
typically support a combination of different types of goals, 
most often reflective and achievement-based goals. 
Reflective goals or documentary goals are those motivated 
by the desire to learn about one’s habits, but do not 
necessarily involve making any behavior changes [74]. 
Achievement-based goals focus on a particular thing that a 
person wants to achieve, such as walking a certain number 
of steps per day. Not all systems support both, but some do 
to varying degrees.  

A person’s goal changes over time — People’s goals will 
sometimes change as they use a PI system [76]. For 
example, a person who decides to increase their physical 
activity may find that their initial goal was too ambitious or 
that it does not account for their changing fitness level. PI 
systems often do not provide opportunities for users to 
reconsider their goals in a way that reflects their experience 
using the system over time.  

A person achieves their goal — When a goal is achieved, a 
person may stop using a particular system. In some cases, it 
may be advantageous for a person to continue using a 
system but to shift their goals, however systems do not 
adequately support this process [12].  

Information may be hard to access or interpret — People 
may find it difficult to interpret the information that is 
provided to them by the system. For example, a system 
might display a graph of a person’s performance over time 
without providing them with the tools to draw out any 
conclusions or direction from that information [54]. 
Additionally, people may find it difficult to assess the 
accuracy and reliability of the information provided by the 
system, which in turn may lead to mistrust [90]. 

Maintenance and routine use requirements may be 
burdensome — All systems require some degree of 
maintenance. For example, some need to be charged, some 
require the user to correct errors in the data they record, and 
some require a user to provide feedback in order to make 
decisions about how to operate. Others may require users to 
input information about their behaviors. For example, 
MyFitnessPal — a food and activity logging service — 
encourages users to return at least once a day. Users may 
come to believe that these requirements outweigh the 
benefits they receive from the system [78].  

System does not align with aspects of the user’s identity — 
The use of a personal informatics system may intersect with 
identity presentation concerns, particularly when the 
systems involve wearing devices or engaging in behaviors 



that may elicit reactions from other people [48]. In addition, 
a system may not support the needs that drive a person’s 
use of that system, nor a person’s understanding of their 
own values.  

Connections to social support — One common feature that 
PI systems offer is the ability to share information about 
one’s progress through social media accounts. Another 
example is the ability to connect your account to that of 
another user so that you can see their activity and receive 
feedback from within the system. While these features can 
be motivating for some users [20], some work has shown 
that social sharing of information from PI systems can 
discourage use of the systems and cause apprehension for 
users [17, 72]. Other research has shown that public goal 
setting was effective at eliciting support from a social 
community and was helpful in setting goals [21]. 

Dependencies on other systems — Certain types of systems 
depend on databases of information to reduce the burden 
associated with self-tracking. For example, many food-
tracking applications provide nutritional information for 
common or brand-name foods. This type of information can 
make using the system more convenient, but can also 
contain omissions and errors that make it difficult to assess 
one’s progress [17].  

STRATEGIES TO FOSTER ENGAGEMENT 
We have organized the problems identified in prior work 
into three overarching categories: inadequate support for 
goal-setting, misalignment of user and system goals, and 
burden of system maintenance. For each of the categories, 
we note the importance of addressing that category of 
problems and describe potential solutions informed by 
literature in this space. The remaining problem that does not 
fall into these categories — the inability for systems to re-
engage users that have achieved their goals — is explored 
in the discussion section, due to the broader ethical 
questions involved in implementing strategies to address 
that issue.  

Problem: Inadequate Support for Goal-Setting  
Goal-setting is a critical task for people who use PI 
systems; properly setting a goal can help support adherence 
to that goal over time [82]. The process of setting a goal 
involves considering one’s current state, one’s desired 
outcome, and a strategy for achieving that outcome. In 
addition, there are other key factors that can influence a 
person’s ability and desire to achieve a goal. Two of these 
factors, efficacy and commitment, reflect a person’s belief 
that they can achieve a goal and strength of their resolve to 
do so [15]. Goal-setting theory also suggests that one’s 
ability to achieve a goal is influenced by that person’s 
assessment of whether that goal is reasonable and in line 
with their personal understanding of what they’d like to 
achieve [56]. Consequently, setting goals that do not have 
the right level of specificity or difficulty can hamper a 
person’s desire and ability to accomplish these goals. 

Proposed strategy: Reflective approach to goal-setting 
We believe that supporting a reflective approach to goal-
setting will help address several of these issues, perhaps by 
helping people create system-specific goals that are better 
aligned with their broader goals, or by helping people 
consider the challenges that they might face when working 
to achieve a goal. Instead of simply asking a user to enter 
their goal, systems employing this strategy would help the 
user to choose a goal by asking them to reflect on what 
motivates their decision. Research from outside of PI also 
supports the idea of reflective goal-setting — literature 
from education and cognitive psychology describes how a 
high degree of metacognitive awareness, or understanding 
one’s own thought processes, can help people achieve their 
goals [73]. 

Though there has been thoughtful work that has examined 
how to structure goal-setting in PI systems [15], few have 
examined using reflection as a part of this process. 
However, one example of recent work does examine how 
reflective goal-setting can be used to support people in 
increasing their physical activity. The study asked 
participants to describe why they had chosen a particular 
goal and then gave them time during which they were asked 
elaborate on that answer. This process was effective in 
increasing users’ levels of physical activity [52].  

While further research is necessary to understand the best 
ways of utilizing reflective approaches to encourage 
metacognition in the goal-setting phase, we believe that this 
strategy will likely help people set better goals and better 
understand their own motivations. There could also be 
benefits to users as they work toward their goal. The 
information provided during this initial process could be 
used by the system to tailor the feedback that a user 
receives over time. Finally, this strategy could also help 
manage user expectations. PI systems have made it easier to 
track and visualize information, but achieving one’s goals is 
still a difficult process for many people [65]. Using 
reflection at the start of a person’s effort is an opportunity 
to reinforce the idea that reflection can play an instrumental 
role in achieving long-term benefits.  

In practice, this strategy could be implemented to draw 
from a number of different sources of information that 
enable reflection. One method would be to ask the user to 
think more deeply about their specific goal (such as losing 
ten pounds or biking 25 miles a week) and also their larger 
motivations (such as becoming more fit and preparing for a 
long distance bike trip) [52]. This information could then be 
used to provide more meaningful feedback to users, 
particularly when lapses occur or when a person is not 
making steady progress towards their goal. Another 
variation on this strategy would be to utilize the information 
provided by other users as a way of providing people with a 
better understanding of what might be a reasonable goal to 
set and to prepare them for the challenges they might face.  



Problem: Misalignment of User and System Goals 
It is sometimes necessary for a person to refine or change a 
goal they originally set [53]. Though this process is often 
programmatically simple to do, it can be personally 
challenging because it requires to that a person engage in 
higher-level thinking about their goals and their progress 
towards those goals. It can also be personally challenging 
because of the negative feelings that may be associated with 
changing a goal. Though it is not an uncommon practice, 
users may be disinclined to change their goal when it feels 
like they have failed or when the system makes it seem as 
though this action is unusual or discouraged. There is also 
an opportunity to help people refine their long-term goals 
after they’ve accomplished an initial goal. Over time, a 
person may realize that their original goal does not 
ultimately suit their higher-level motivations and may 
return to the system to make revisions and begin working 
towards their new goal.    

Proposed strategy: Periodic reflection on goals 
Despite the widespread understanding that reflection is a 
critical process for people who use PI systems [54], systems 
have been slow to integrate formal opportunities for 
reflection into their programs. We suggest that systems 
should provide opportunities for periodic reflection on user 
goals to help people evaluate their progress and to help 
people engage with other resources that could support their 
efforts. While there is a need to balance the usefulness of 
user engagement with the costs to users, we believe that 
systems could use periodic reflection to help shift people’s 
perceptions about the value that they receive from the 
system relative to the effort required to use it.  

This strategy is informed by research that suggests that 
asking people what their reasons are for doing an activity 
triggers them to consider their underlying motivation and 
leads them to focus on their higher-level goals [85]. In 
addition, work on periodic prompting indicates that these 
interventions exert a positive influence on people’s 
behaviors [28]. Thus, these requests for periodic reflection 
can be designed such that they provide value to the user, 
increasing perceived utility as well as engagement. Though 
prompts differ in meaningful ways from opportunities for 
reflection, this research does provide support for the use of 
periodic interaction with users and also describes some key 
considerations to consider when designing the reflections, 
namely the period, medium, composition, and 
personalization of the messages [28].  This work also 
highlights the importance of taking people’s broader 
practices into account when designing these interactions 
[29].  

There are several factors to consider when implementing 
periodic reflection on both user and system goals. The first 
is deciding when reflection will occur. We believe that 
personalized timing would reduce the potential negative 
impacts of engaging the user in a way that they don’t 
perceive to be meaningful. For example, systems could time 

reflection in response to a person’s history of interaction 
with the system, to the length of time the system estimates 
that a person needs to achieve their goal, or to patterns of 
use derived from other people’s data.  

Proposed strategy: Personalization in system  
configuration and use 
Personalization in technology services can be defined as 
using the decisions people make about their interactions 
with systems to influence the content they see and engage 
with. It also refers to allowing people to directly select 
features they want to use as a way to customize their 
interactions with a system [6]. Prior research has shown that 
personalization in system design offers many benefits, 
including reduced cognitive load, assistance with workflow, 
and more persuasive and satisfying interactions overall [4, 
6, 41, 46, 50, 55, 84].  

Personalization in systems can be classified into two types: 
system-driven personalization and user-driven 
personalization. In system-driven personalization, systems 
infer what people want based on their model of a user, 
occasionally with poor outcomes [49]. Though most 
personal informatics systems allow users to set particular 
preferences, the use of system-driven personalization is less 
widely used, perhaps due to the difficulties of implementing 
these features and the potential for negative consequences. 
That being said, some research has suggested that 
individuals (and different personality types) may vary in 
regards to what types of feedback help motivate their use of 
personal informatics systems [33]. In addition, 
personalization may allow a system to adapt to the needs of 
different types of users, such as people who are new to self-
tracking, people who have broad goals, or people who are 
serious athletes.  

User-driven personalization lets people choose from a 
number of alternatives, tailoring their experience with a 
system. This type of personalization can have positive 
outcomes as it minimizes cognitive overload and may 
support people in reaching their goals. However, choices 
provided to users may seem like formulaic customization, 
or may cause people to feel overwhelmed when they are 
faced with the task of making choices [38, 79].  

Some research has shown that personalization in HCI can 
be beneficial for fostering interaction with a system. For 
example, [7] explored what personal and contextual factors 
come into play when personalizing TV viewing schedules 
and found that relying on knowledge of family members 
and prior viewing resulted in better recommendations. 
Similarly, personalization has long been explored in e-
commerce as a way of pursuing changes that benefit both 
users and systems [42].    

One way to approach personalization in PI systems to 
motivate engagement is to enable systems to better respond 
to user-driven strategies and to make recommendations for 
personalization. For example, [52] allowed users to either 



create their own goals for daily steps or to follow suggested 
plans based on their performance over the previous two 
weeks. In addition to providing people with a way to deeply 
reflect on their goals, this feature resulted in people taking 
more steps than those who were using the standard FitBit 
system and dashboard.   

Proposed strategy: Mixed-initiation as a means  
of helping to achieve goals 
Another strategy to help users refine or change their goals 
over time is mixed-initiation [23], which combines prompts 
from both the system and user to accomplish a mutual 
mission, with initiatives and roles opportunistically 
negotiated. This strategy has been discussed with regards to 
developing an agent system that manages tasks for users, 
such as scheduling and meeting management [23]. Several 
pieces of research work have extended this notion to the 
design of PI systems that assist users make plans to achieve 
system and user goals [89, 43, 45]. Even basic systems 
initiative can be helpful: some research has shown that 
simple prompts from a system can increase self-logging 
frequency by a factor of five [3]. 

In discussing challenges for PI systems that promote energy 
savings, [88] illustrate how systems need to encourage 
users to make changes but to also be realistic about their 
own needs. In this work, Yang and Newman found that 
when the control was solely left to users, they often tended 
to prioritize their comfort goals over energy savings. As a 
result, energy savings remained unrealized as user relied on 
the system automation and their engagement decreased over 
time [89]. 

To address these challenges, it will be necessary for 
personal informatics systems to act proactively in getting 
users to reassess and refine their goals. For example, [70] 
provided users with three suggestions to configure their 
thermostat: a high comfort option, an energy saving option, 
and a balanced option, along with users’ existing schedule. 
Then, the system left users to decide whether and how to 
implement the suggestions, engaging users to take control 
of decisions related to their potential energy savings, as 
opposed to relying on the PI system to make those 
decisions. The study results indicated that users who used 
this system saved more energy than those who did not [70]. 

By designing systems that promote responsibility and 
initiate interactions with users, systems can foster 
engagement and help users to readjust their goals with 
suggestions based on their current progress.  

Problem: Burden of System Use and Maintenance  
After setting a goal, a person begins the process of working 
towards it. This work is, in a way, a collaboration between 
users and systems. As a part of this collaboration, users are 
responsible for generating data, for attending to system 
upkeep, and for engaging in routine use. Systems are 
responsible for tracking information, processing that 

information, and providing users with feedback about their 
progress.  

Proposed strategy: Motivational design as a mechanism to 
increase system use 
One way to address misalignment between perceived value 
of a system and the effort that system requires from users is 
to leverage motivational design strategies. Here, we use the 
term motivational design to refer to a combination of 
strategies from behavioral economics and features from 
game mechanics that can be used to motivate people to 
engage in more productive use of PI systems. As both 
behavioral economics and game design are entire fields of 
study, it is not our goal to be complete in our discussion of 
either discipline. Instead, we have identified several 
specific concepts that have inspired us to think about how 
they might be employed as design strategies for personal 
informatics systems.  

We are not the first to note that these disciplines contain 
valuable insights for designers interested in supporting 
engagement — prior research from persuasive technology 
has shown that feedback about one’s interactions with a 
system can foster engagement with it [25]. Our prior 
research has demonstrated ways in which we can leverage 
thoughtful presentation and timing of information to 
encourage people to make self-beneficial decisions that will 
help them make progress towards their goals [51].  

Though many systems use rewards to try to motivate users, 
the way these features are implemented makes a difference 
in whether they hamper or support people. Research on the 
use of rewards in PI has illustrated that many people find 
rewards to be good motivation to complete tasks that 
ultimately support one’s goals [26]. Not surprisingly, many 
systems have implemented rewards as a way to motivate 
and engage users. For example, Strava, a GPS app used by 
bicyclists and runners to track and improve progress in their 
workouts, features game mechanics such as badges and 
leaderboards to foster engagement and inspire long-term 
use of the system [81]. While some users undoubtedly feel 
motivated by these challenges, research on the direct effects 
of employing game mechanics and rewards indicates that 
the application of these concepts is nuanced and context-
specific [91].   

In order to effectively put these ideas into practice, work 
from behavioral economics and game design can help 
designers develop rewards that capitalize on users’ desires 
to compare themselves to others with particular 
characteristics and affiliations. Research that examined how 
to persuade people to engage in resource-saving behaviors 
found that evoking provincial norms — norms based on 
one’s situational context — was a powerful motivator [30].  

Work from behavioral economics also describes other 
phenomena that can influence how a person understands 
their current context and makes decisions based on that 
understanding. For example, researchers have suggested 



that asymmetric paternalism, a method of influencing 
people to make particular choices, and present bias, the 
tendency for people to place higher value on more 
immediate rewards, are powerful ways to influence people 
to make decisions that benefit their health [57]. Ways to 
approach applying motivational design could include 
convenience and salience (making the most important 
information the easiest to access and the most demanding of 
attention) and choice attractiveness (positioning the right 
choice about one’s behavior with a less attractive choice so 
the optimal decision is easy). These rewards can be used to 
motivate people to work towards a goal, but also to engage 
with a system. There is also an opportunity to examine how 
existing rewards align with literature from behavioral 
economics that articulates what motivates people to engage 
in behavior change.   

Proposed strategy: Ambient awareness to increase system 
use with minimal attention 
Another way to reduce how a person perceives the overall 
burden of a personal informatics system is to leverage 
ambient awareness, where information is presented in a 
way that does not attract a great deal of attention [10]. This 
ambient information could display the status of the 
interaction between user and system, or give information 
relative to progress towards one’s goals, without attracting 
much of the user’s attention. Prior work in PI has 
investigated how to visualize and segment information so 
that it provides the greatest clarity and benefits for users 
[60, 80]. This information can be useful in fostering 
engagement in four ways: minimizing the time to answer 
questions, helping to generate insights and insightful 
questions, conveying the essence of the data, and generating 
confidence and knowledge about the data itself [80]. We 
can leverage this work and other research on ambient 
displays to reduce two reasons that people describe 
abandoning personal informatics systems: (1) the 
perception that a system is not useful and (2) the perception 
that a personal informatics systems requires too high a level 
of maintenance.  

In order to convey usefulness, ambient information needs to 
be designed appropriately. Designs may exploit metaphors 
drawn from nature to subtly convey information — for 
example, using the rhythm of a heartbeat or respiration, or 
representations of water or wind. UbiFit, a personal 
informatics system designed to encourage physical activity 
found providing abstract, at-a-glance information on the 
background of a mobile phone was an effective way to 
support reflection on one’s goals and behaviors [14, 15, 16]. 
In another example, [32] used a dynamic visualization of 
light along a lamp’s power cord to show the energy used. 
The AMBIENTroom project explored representations of 
water and wind moving clouds in the sky to explore how 
awareness of an information display could be moved from 
the periphery to the center of attention and back [36, 37]. 
Further research could help determine how to utilize the 

topic of the data to make decisions about the visual design 
of a PI system.  

Proposed strategy: Improved social features 
We believe that systems can provide better opportunities for 
users to connect with other people who share their goals 
and who can provide them with support. Doing so would 
help motivate people to engage with a system and would 
lessen the perception that a system does not provide a 
worthwhile value to its users.   

Prior work suggests that people are motivated to share 
information captured by PI systems because it helps them 
stay accountable, allows them to elicit support, and because 
it allows them to portray themselves in a particular light or 
align with a desired identity [20]. In addition to social 
interaction that is mediated by social networks, some 
systems offer people the ability to communicate with other 
users. Communicating with other people who have an 
understanding of what you might be experiencing can be 
very valuable; research suggests that social interaction 
between people in similar circumstances can help 
encourage people to seek out useful information, to offer 
support to others, and to share their experiences [27]. 
Additionally, research on online support networks has 
demonstrated that participating in these networks can have 
a positive impact on a person’s well-being [71].  

Many current systems offer users the opportunity to connect 
with other users, but it is often up to the individual to seek 
out and find these people through existing social networks. 
For example, FitBit allows users to search their Facebook 
friends list for other people who are also FitBit users. While 
being able to see your friend’s activity can be motivating, it 
can also discourage people to log data that may reflect 
badly on their image or their ability to accomplish their 
goals. Another difficulty is that it can be challenging for 
some users to communicate information about their 
experiences in a way that elicits that desired support from 
other people [20].  

Systems can address this issue by leveraging their ability to 
analyze user data to help people connect with other people 
who can provide support. Some examples of how this might 
work include matching users with similar goals, who have 
overcome similar challenges, or who are using the same 
methods. In addition, as systems become increasingly 
sophisticated in their ability to analyze user data, they might 
be able to match people who are working towards a 
particular goal with users who have already accomplished 
similar goals as a way of providing mentoring to new users. 
This strategy would help engage users at all stages of the 
process.  

DISCUSSION 
In this paper, we draw from our prior work and from related 
literature to identify a set of overarching problems that 
hinder engagement with achievement-based personal 
informatics systems — inadequate support for goal-setting, 



misalignment of user and system goals, and burden of 
system maintenance. We then propose a set of seven 
strategies to explore for mitigating these problems. It is our 
hope that designers working in this space will experiment 
with the strategies we have presented, and build on this 
work to concretely illustrate how the strategies might be 
applied over different domains, different PI systems, and 
different use cases. 

Beyond Achievement-Based Goals 
The strategies we presented in this paper focused on 
achievement-based goals. Prior work has illustrated that 
while achievement-based goals are one of the primary 
motivators for people to start using personal informatics 
systems, people are also motivated by other types of goals, 
such as the desire to document, reflect, and learn more 
about one’s behaviors, to look for links between experience 
and behavior, to collect in-system rewards, and as a way of 
exploring one’s interest in technology and information [74]. 
In reality, engagement with a system combines many of 
these activities, and it is worth exploring how systems could 
use the strategies we’ve described to support these different 
types of goals.  

Although the focus on engagement and abandonment may 
not be a useful framing for all types of goals, we believe 
that the strategies we have outlined could support many of 
the goals that motivate the use of personal informatics tools. 
Systems could better serve the needs of users by allowing 
users to set goals and understand what motivates their use 
of the system. Systems could then use that information to 
personalize the information they capture about users and the 
feedback they provide over time. In addition, periodic 
reflection on those goals could help people take stock of 
how they’ve progressed and could potentially be used to 
foster meaningful outcomes.   

Post-Achievement Use of Personal Informatics Systems 
It can seem as though achieving a goal is the end of a 
person’s journey with a PI system. In reality, the process of 
creating long-term behavior change is not so 
straightforward. Even if a person accomplishes the goal 
they set out to achieve, maintaining that change over time 
can be immensely challenging. People who lose weight, for 
example, often regain that weight [18]. This issue is 
attributable to a number of factors, some which are 
behavioral, and some that are tied to social and biological 
influences.  

The reality of long-term behavior change presents a 
challenge for personal informatics systems, but it is also an 
opportunity to explore how we can utilize these ubiquitous 
systems to have a lasting impact on people’s lives. Most 
personal informatics systems allow people to continue 
using the system in a maintenance mode after they’ve 
achieved their goals, but don’t often support different needs 
a person has after achieving a goal. From a marketing 
standpoint, it makes sense that systems would emphasize 
their ability to help people achieve some behavior change. 

However, this focus may not benefit users in the long-term. 
Systems could offer additional functionality that allows for 
maintenance activities as a part of the larger effort to 
achieve and sustain a goal over the long term. In addition, 
systems could utilize the strategies we have outlined to help 
people develop new goals that reflect their evolving 
understanding of their life, values, and needs.  

Potential Problems with Implementing the Strategies 
Our community has identified a number of issues that could 
potentially make it difficult to implement the strategies we 
have listed here. The first is the fact that it may be hard to 
increase engagement with PI systems overall. Many people 
already feel as though the expected degree of system use is 
too high. If a system were to ask people to reflect on their 
goals or progress but did not explicitly appear to make use 
of this information, this might contribute to the feeling that 
a system requires too much interaction relative to the 
benefits people get from the system. The second is that it 
might be hard to make use of data generated from systems 
that employ the strategies. It might be difficult for systems 
to parse and utilize information derived from reflections on 
their goals, experiential aspects of the data, or social 
commentary about the data. Finally, meaningful 
personalization of a PI system may be difficult to achieve. 
Systems may also be unable to also leverage emerging 
computational abilities to personalize systems in a way that 
aligns with user needs.   

Each of these issues represents an opportunity for 
researchers and system designers to better understand how 
to capture and make use of user data. 

Limitations 
We do not believe that our goal of fostering engagement is 
useful for all systems or for all people. There are many 
situations in which a person does not need or want to 
continue using a PI system. There may be situations in 
which abandonment or non-use of technology may be 
beneficial to users. In addition, self-tracking can be 
detrimental when it enables harmful behavior, when it 
contributes to feelings of anxiety or unease, or when it 
works against a person’s ability to achieve a healthy goal 
[67]. While avoiding all negative effects is likely 
impossible for any system, our intention is to understand 
how achievement-oriented PI systems can use information 
collected over the long term to support practices that 
improve a person’s life in some way. Therefore, our goal is 
not to eliminate abandonment of PI systems or to champion 
their universal usefulness, but to instead support people 
who are motivated to accomplish a goal but whose needs 
are not being met by existing systems.  

CONCLUSION 
In this paper, we gleaned findings from the literature and 
our own work to identify a number of problems that hinder 
engagement with achievement-based personal informatics 
systems — problems related to inadequate support for goal-
setting, misalignment of user and system goals, and burden 



of system maintenance with achievement-based personal 
informatics systems. We then propose a set of seven 
strategies to explore for mitigating these problems. While 
each of the strategies have been discussed in other 
literature, we contribute the collection of strategies as a 
means to advance research and development of personal 
informatics systems that will improve people’s lives. These 
strategies are not intended to be complete or exclusive. 
Instead, they offer an overview of salient concepts that can 
be applied from a number of disciplines. Future work can 
explore these strategies to better understand the situations in 
which they ought to be applied and the ways they can be 
used to uncover further nuances regarding how people use 
personal informatics systems.    
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