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Abstract

Self-tracking technologies bring a new set of experiences into our lives. Through sensors and ubiquitous measurements of bodily
performance, a new form of automation experience shapes our understanding of our body and our behavior. While for many
individuals self-tracking has an important role in their daily lives, a theoretical understanding of the level and behavioral
manifestations of commitment to self-tracking is still missing. This paper introduces the concept of commitment to self-tracking
and presents the development and first validation of a new 12-item behavior-based scale for its measurement, the Commitment to
Self-Tracking (C2S8T) scale. Using online survey data from individuals wearing self-tracking technology (N = 300), we explore
the underlying factor structure of the scale and determine its reliability and validity. An analysis of the survey data indicates that
commitment to self-tracking positively correlates with autonomous motivation for tracking and negatively correlates with
controlled motivation. The C2ST scale brings insights on how self-tracking technology, as a novel automation experience, is
affecting users’ everyday behaviors. Overall, by emphasizing the feasibility of defining commitment behaviorally, the paper

concludes with implications for theory and practice and suggests directions for future research.
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1 Introduction

For many individuals, self-tracking technologies have be-
come an integral part of everyday automation experiences.
Similar to other smart technologies, from voice-activated
speakers to smart light bulbs, it is a form of automation that
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affects our everyday life and enhances our capabilities.
Uniquely, self-tracking technologies claim to facilitate a
digital connection with our own bodies. The use of sensors
and computing devices encompass a transformative capac-
ity, converting one form of information (e.g., physical and
physiological states) into forms of information that are sub-
ject to diagnosis and evaluation. Ultimately, the use of self-
tracking, by virtue of the automation experience it offers,
transforms how we make sense of ourselves. It also tends to
redefine the purpose of an activity—once we start measur-
ing an activity, in a sense, it becomes a different activity
altogether. The slogan of the Quantified Self (QS) move-
ment, “Self-knowledge through numbers,” highlights the
potential gains in self-insights that might be acquired
through objective self-assessment. Kevin Kelly, one of the
founders of the Quantified Self community, refers to con-
tinuous self-tracking and feedback as “exo-senses”
expanding the set of innate biological senses and the type
of information we can acquire about the self. Combining
self-tracking data with Al, he argues, translates the collect-
ed data into meaningful insights, allowing for an immediate
and intuitive way to “feel” the data in a very similar manner
as the data that are coming in through our senses.
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Self-tracking devices are at the heart of the Quantified Self
community with an emphasis on their potential role as behav-
ior change technologies. These devices have been studied as
effective tools in promoting self-awareness and facilitating
behavior change. For example, the use of a pedometer signif-
icantly increases physical activity [4] and users that log their
food intake more frequently with the help of their activity
tracker lose more weight relative to low-frequency loggers
[30]. Despite the widely acknowledged role as behavior
change tools, self-tracking technologies have thus far largely
been overlooked as automation experiences. Moving beyond
the dedicated and tech-savvy QS community of self-
quantifiers in the first decade of the twenty-first century,
self-tracking is now as much a sociocultural phenomenon as
it is a technological one. Viewing ourselves through a techno-
logical lens creates a novel understanding of who we are, for
better or for worse. Self-tracking technology is thus becoming
an increasingly potent tool in shaping the modern self—our
sense of self-awareness, self-efficacy, and self-worth, our
sense of our own bodies, our behaviors, our health, and social
relations. In other words, it is a new form of everyday auto-
mation that deeply affects our experience of self.

The use of self-tracking brings along some implied norms
that are embedded within the way feedback is delivered;
what is deemed as “normal” vs. deviant for example is im-
plicit in the mere fact that we use numbers, and the way in
which numbers are presented, gauged, and compared. There
appears to be very little room for personalization; users are
nudged to think in terms of “what is normal in some abso-
lute sense” rather than “what is normal for me” [43].
Moreover, tracking can be deemed paternalistic, imposing
lifestyle changes and encouraging behavior change to people
who may not benefit from such changes (e.g., [39]). There is
an implied shaming of people who are not willing or able to
live up to the body-centered ideals inherent in self-tracking
[23]. More generally, self-tracking imposes an understanding
of health that is part and parcel of a larger trend of bio-
medicalization as opposed to, for example, richer experien-
tial, cultural, or historical notions of health. In his essay, Till
[42] addresses the automation aspect of digital technology
and draws the attention to the extent to which automation
brings about the capability of transforming exercise into
commodification. He claims that once commodified indirect-
ly through marketing of products (e.g., running shoes that
improve one’s performance), being able to automatically log
exercise (e.g., running) at a large-scale allows commodifica-
tion of the exercise itself, what he refers to as “exercise as
labor.” In line with Till, other scholars too have criticized
QS as a privacy risk, with one’s “data double” living on
servers of corporations, and being mined for patterns to be
monetized as profitable propositions [3]. Perhaps the best
known criticism is voiced through Shoshana Zuboff’s work,
who dubbed the term “surveillance capitalism” to refer to
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the information asymmetry related to data being shared with
companies without us knowing how they use it, with whom
the data is being shared, and how we are being targeted for
commercial exploitation [46].

These criticisms tend to focus on how experience and in-
teraction is turned into data, which is subsequently harvested
and exploited by third parties, commercial, or otherwise. In a
way, our focus in the current paper is on the mirror image of
this process: how data about ourselves is influencing our own
self-perceptions. By means of studying the affective, cogni-
tive, social, and behavioral effects (that can be both negative
and positive) of being confronted with numbers about oneself,
we focus on the psychology of self-tracking. Finally, it’s
worthwhile noting that many of the above criticisms stem
from principled positions (e.g., data ethics, feminist discourse,
or discourse around body shaming), and not from empirical
measurement (despite occasionally citing anecdotal evidence
and examples). Psychology as the science of mind and behav-
ior is less value-driven (i.e., what ought to be) and more data-
driven (i.e., what is). Psychology tends to focus on empirical
data when asserting claims about causal relationships.

To date, the field of personal informatics has only paid
sparse attention to the psychological effects of self-tracking.
We argue that investigating self-tracking technologies and
their experiential effects through the lens of psychology
brings a new understanding of the impact of these technolo-
gies. This is especially urgent given the fact that despite being
a promising tool, self-tracking technologies face a challenge
in that they struggle to deliver on what is promised, either
implicitly or explicitly. That is, in order to engender sustained
behavior change, users need to be engaged with self-tracking
technologies and practices over a prolonged period of time—
long enough to initiate and maintain new behavioral routines.
However, keeping users psychologically engaged and moti-
vated to use self-tracking appears to be a major challenge. For
example, a survey revealed that over one-third of Americans
who owned a self-tracking product abandoned it within 6
months [20]. Furthermore, findings of another study showed
that tracking steps using a pedometer increased the number of
steps of users but actually decreased their level of enjoyment
of the activity [10]. These paradoxical findings suggest that
more insight is required into the psychological mechanisms
underlying the self-tracking practice, and its associated auto-
mation experiences. Correspondingly, today, more and more
social scientists are turning their attention to the psychologi-
cal and experiential effects of self-quantification. Having
more tools to investigate the psychological impact of these
technologies will help in improving our understanding of the
underlying psychological processes, and may subsequently
help in developing effective devices that support users’ health
and well-being in a sustained manner. Hence, the reasons for
engaging in self-tracking and their behavioral and psycholog-
ical manifestations become variables of interest when trying
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to gauge the psychological and behavioral impact of self-
tracking.

In this paper, we introduce a new construct of commitment
to self-tracking and we present the development of a self-
report measure that is designed to assess people’s commitment
to self-tracking. Below, we will first introduce quantified self
as a broad cultural phenomenon, part of the lived experience
of many. Next, we will introduce commitment to self-track-
ing, and will compare this new construct to related constructs
such as motivation. We then discuss the process of item gen-
eration, resulting in the Commitment to Self-Tracking (C2ST)
scale and present a study through which we explore and val-
idate the psychometric properties of our scale. We conclude
with implications and possible applications of the scale for
future research on self-tracking.

1.1 Self-tracking practices

Self-tracking technologies, such as fitness trackers, by means
of providing ubiquitous and real-time monitoring, aim to in-
crease self-awareness, thus prompting users towards making
healthier lifestyle decisions [18]. Despite its prevalent usage in
today’s society, people vary in their engagement with their
self-tracking devices and with the monitored feedback.
While some users only track their number of steps simply
because their smartphones have an embedded pedometer,
others have bought dedicated devices to track their heart rate,
glucose level, and sleep quality, for example. There also ap-
pears to be clear variation in the way people use their self-
tracking devices. While some users only occasionally check
the numbers on their tracker, others are continuously engaged
with the tracker and its various outputs, setting and adjusting
goals, calculating progress, and sharing the numbers with oth-
er people using self-trackers and their broader online commu-
nity. Self-quantifiers’ behavioral engagement in relation to
their tracking devices, as well as their self-tracking practices,
appears to be an important factor in studying the psychologi-
cal impact of self-tracking. Understanding the wide spectrum
of behavioral and psychological manifestations of self-
tracking and how these relate to people’s commitment to
self-track will generate a deeper, more granular understanding
of the phenomenon of self-tracking.

Many users acknowledge the benefits promised by self-
tracking technologies and are likely to include self-tracking
in their attempts to adopt a healthier lifestyle [29]. People,
however, differ in their motivations and intentions related to
self-tracking. The Quantified Self community, for example,
consists of a group of highly visible, dedicated, and tech-
savvy users who advocate a lifestyle with an emphasis on
living by numbers. During QS show and tell meet-ups and
QS conferences, they frequently share the various insights
they have gained through their N = 1 self-experimentation.
Given their commitment and long-term adherence to self-

tracking, various studies in the HCI domain have focused on
the Quantified Self community, making this a very well-doc-
umented, even if somewhat extreme group of users. By using
the publicly available video corpus of QS presentations, a
number of studies have performed extensive qualitative re-
search in understanding the different types of underlying mo-
tivations for self-tracking, resulting in a taxonomy of tracker
profiles [5, 6, 21, 32, 33]. A closer look at these reasons and
intentions for self-tracking can help in understanding people’s
commitment to engage in self-tracking. Recent work by
Rooksby and colleagues, targeting the QS community, has
distinguished between five different tracking styles. These
are diagnostic tracking, documentary tracking, directive track-
ing, tracking to collect rewards, and fetished tracking [32].
Directive tracking concerns goal-driven tracking practices. A
specific goal is set—for example to lose five kilograms of
weight over six months—and after the goal is reached, the
self-tracking is generally discontinued. In documentary track-
ing, people are intrinsically interested in documenting their
activities; someone who has no heart condition but voluntarily
keeps track of their heart data simply because they have a keen
interest in understanding their body can be an example of this
style of tracking. Diagnostic tracking, as opposed to documen-
tary tracking, aims to find a link between one thing and an-
other. For example, someone with sleep problems may start
tracking daily alcohol and coffee intake, food habits, late-
night media exposure, and other similar variables to uncover
their relation to sleep quality. Collecting rewards is associated
with another style of tracking where external rewards form the
primary motivating factor for self-tracking. And lastly,
fetished tracking involves users who have a pure interest in
data, gadgets, and technology.

This taxonomy of user profiles demonstrates that reasons
for self-tracking range from more autonomous and internal-
ly driven interests to controlled motivations that are primar-
ily responsive to external incentives. Self-determination
theory proposes that the type of motivation one experiences
is an important determinant in predicting longevity and
persistence of engaging in a behavior. While those who
are motivated with autonomous reasons to self-track are
more likely to carry on their practice independent from
the presence of a reward and therefore exhibit more dedi-
cation, those whose primary motivation is determined by
external drives, such as receiving rewards, are less likely to
commit themselves to the self-tracking practice [7].
Therefore, it is important to note that commitment to self-
tracking is related to the internal states and drivers of a user,
but not identical to it. We expect that intrinsically motivated
users are more likely to commit to self-tracking than those
who are in constant need of external motivations. Findings
from related literature also indicate that commitment has
been a relevant topic in the self-tracking domain but has
been investigated rather implicitly. In the present paper,
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we aim to address commitment to self-tracking explicitly
and conceptualize it as a separate concept from motivation-
al drivers by being more clearly related to behavioral man-
ifestations. We hypothesize that, in general, commitment to
self-tracking correlates positively with autonomous moti-
vation. Although one might expect commitment to corre-
late negatively with controlled motivation, this may not
always be the case; for some particular user groups (e.g.,
those who track to collect rewards), the tracking may offer
external incentives that become an end (as opposed to a
means) in itself.

While acknowledging the close relation between commit-
ment and motivation, it is noteworthy to highlight that these
concepts stand as different constructs when it comes to under-
standing users’ relationship with the self-tracking practice.
Motivation, as a concept, does not necessarily require an ac-
tion mainly because it describes an inner psychological state.
This mere focus on internal states can be problematic as it is
susceptible to the so-called intention-behavior gap, a phenom-
enon described as the discrepancy between a person’s inten-
tion and taking the action necessary to operationalize the
intended behavior [36]. Do users with different types of mo-
tivations also differ in terms of how they utilize the self-
tracking device? Unless these internal states are accompanied
with a behavioral output, our ability to understand actual user
behavior remains incomplete. For example, “T want to help/
inspire others” is one of the items developed by Gimpel and
colleagues, with the purpose of measuring user’s self-
association motives for self-tracking [13]. It is known from
literature that attitudes and intentions do not always equate to
behavior [2]. Hence, although a user’s response to this item
may reflect the intended interest in being part of a self-tracking
community, it is not yet clear whether this intention is trans-
lated into actual behavior.

Studies demonstrate that a user’s understanding of self-
tracking devices can be more intricate than treating the device
as a mere tool that delivers numbers; making sense of
these quantified bodily insights seems to modify the social
role of the device going beyond the role of a functional tool
(e.g., by becoming a tutor or a friend), implying the
emergence of social dynamics in the interaction [24]. We
argue that investigating such a complex relationship only
through the lens of motivational theories is insufficient in
understanding such experiences fully and thoroughly.
Behavioral commitment, in contrast to a person’s motivational
focus or inner drives, is defined by the actual state of action:
when someone is committed, this commitment is expressed by
an overt, measurable act. Thus, given that user’s relation to
self-tracking has implications both at individual and social
levels that are manifested through one’s behaviors, addressing
one’s commitment to self-track provides a more holistic
understanding of a person’s involvement into this self-
tracking culture.
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1.2 Commitment to self-tracking

Commitment to self-tracking is conceptualized as a novel con-
struct which provides a useful behavioral alternative to the
aforementioned attitudinal approaches. Taking use patterns
and motivations of QS members together with other studies
on long-term self-tracking practices, we argue that commit-
ment to self-tracking is a composite of several behavioral
manifestations. In essence, these types of behaviors can be
distinguished as follows: (1) immediate behaviors observed
from a user’s individual willingness to invest in self-tracking,
(2) behaviors exhibited as a result of the direct interaction with
the device, and (3) behaviors that manifest the social aspect of
self-tracking. We will discuss each of these in more detail.

First, committed self-quantifiers experience their enthusi-
asm at a personal level. One of the founders of the QS com-
munity, Gary Wolf, tried to capture some of this sentiment:
“most of us will admit that the utility of self-tracking in
achieving some specified goal doesn’t fully explain its fasci-
nation. There is a compulsion, a curiosity that seems to operate
in advance of any particular use” [45]. Irrespective of the
intended use, dedication to the technology is recognizable
from the ways in which self-tracking is integrated into one’s
life. For example, by means of investing in the newest trackers
(e.g., discarding older trackers for newer ones with more func-
tionality), a dedicated self-tracker shows their commitment by
putting extra effort in order to keep up-to-date with self-
tracking technology. Integrating self-tracking into one’s life
also includes providing means that yield a better integration;
someone who is willing to spend more money in making the
device more appealing for various occasions (e.g., purchasing
an additional-—not so sporty—wristband so that the fitness
tracker can be worn when going out at night) hints at one’s
desire for uninterrupted self-tracking. Secondly, the level of
commitment to self-tracking shapes the way in which a user
interacts with the device. Interaction with the device concerns
the ways it is being utilized (e.g., for diagnosis vs. for mere
documentation) as well as how the monitored data is handled.
Studies show that people who are dedicated to self-tracking
differ in their approach towards analysis of self-data; not being
satisfied with the monitored data at face value, highly com-
mitted users tend to take an extra step in reconstructing the
data so that the interpretation gets enriched [5]. Thirdly, com-
mitment takes place at a social level as much as it does at a
personal level [17]. Despite the fact that self-tracking is essen-
tially performed at an individual level, committed users share
their data (e.g., at QS meet-ups, or in online communities),
and develop a strong sense of belonging to a community to
exchange experiences and learn from each other [22].

In light of the elements discussed above, commitment to
self-tracking is defined as the collection of behaviors that in-
dicate dedication to (i) self-trackers as devices, (ii) self-
tracking as a functional activity seeking to gather and interpret
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data on one’s body and behavior, and (iii) self-tracking data as
a part of one’s projected social identity. We argue that com-
mitment to self-tracking manifests itself in users’ everyday
activities and social interactions, simultaneously, which en-
compasses the time, money, and effort which users invest in
self-tracking technologies, the variety of ways and contexts in
which they use their self-trackers, and the extent to which they
share (vs. keep to themselves) their self-tracking-related ma-
terial, including the monitored data. By disentangling these
behaviors, commitment to self-tracking aims at capturing the
essence of the relationship a user has with self-tracking tech-
nology, and helps to operationalize the construct, thus en-
abling its efficient and meaningful characterization and com-
parisons across users. As can be inferred from the above def-
inition, we regard commitment to self-tracking to reflect a
single underlying factor, commitment, that is reflected in three
different behavioral manifestations, as discussed.

A question that naturally follows from this is what kinds
of behavior exactly are considered as committed behavior.
In cases like job involvement, where norms are predefined
with 9 to 5 working hours, it is rather straightforward to
pinpoint what a committed behavior is; deviating from
these norms and voluntarily spending extra hours from
one’s personal time can easily be a proxy for commitment
to job involvement [44]. In self-tracking practices, on the
other hand, there has been, to our knowledge, no systematic
research that defines the behavioral routines of an average
self-tracking user. Use patterns have been conventionally
studied employing automatically registered data and demo-
graphic variables such as activity logs as a behavioral proxy
of engagement [37]. In the context of digital behavior
change, this traditional approach was recently challenged
by Perski and colleagues who included both behavioral as
well as experiential aspects of interaction as proxies for
engagement [27]. However, scales measuring engagement
with self-tracking technologies put an emphasis solely on
the device that is being used. Commitment to self-tracking,
as we define it here, adopts a more aggregated approach and
highlights individual, behavioral as well as social aspects of
self-tracking.

Overall, the relationship a user has with self-tracking tech-
nologies has been investigated using different approaches.
Usage patterns have been studied in a qualitative fashion
(e.g., interviews, analysis of QS meetup videos), but these
patterns are difficult to probe in this way if we want an instan-
taneous characterization of commitment. Moreover, lack of
standardization of use patterns in the aforementioned qualita-
tive studies makes it difficult to draw meaningful comparisons
among users. Use patterns have also been studied using more
descriptive approaches, for example by inferring involvement
through calculating activity logs. However, commitment does
not follow automatically from demographic variables such as
the kinds or number of trackers one owns, nor from

descriptive statistics such as how frequently one tracks.
These variables are expected to correlate to a certain extent;
however, both ownership and frequency of use are deemed to
be necessary but not sufficient indicators of a commitment to
self-tracking. We argue that commitment characterizes a
users’ relationship with the technology. Hence, identifying
and measuring behavioral facets of commitment enables us
to unpack and understand the user-device relationship more
systematically.

This paper makes two main contributions to the under-
standing of self-tracking: First, we add to the currently
existing literature on the psychology of self-tracking by
defining the construct “commitment to self-tracking,”
based on relevant behavioral manifestations as a proxy for
assessing a user’s commitment, and secondly, we have op-
erationalized this construct by means of a self-report mea-
sure, the Commitment to Self-Tracking (C2ST) scale,
which consists of 12 items, tapping in on those relevant
behaviors. In what follows, we will describe the process
of scale development and validation, and we will discuss
scientific implications and potential practical applications
of the C2ST scale.

2 Method
2.1 Participants and design

Participants were recruited via Amazon Mechanical Turk
(MTurk). Sixty-two participants failed to pass the attention
check questions. From the remaining sample, ten partici-
pants did not complete the questionnaire and were also ex-
cluded from further analyses. In total, the sample for the
final analysis was composed of 300 participants (125 fe-
male), ranging in age from 18 to 69 (M = 32, SD = 8.63).
Recruited participants met the inclusion criteria of (1)
owning a fitness tracker and (2) currently self-tracking at
least one health-related lifestyle behavior (e.g., steps) using
their self-tracker. Participants received 2 dollars as mone-
tary compensation. The duration of self-tracker use prior to
filling out the questionnaire varied from 1 to 84 months
with a mean of 14 months and 47 days. The most frequently
tracked feature was exercise; 88% of participants reported
that they use their self-tracker to track their steps and work-
outs. Exercise is followed by sleep tracking and calorie
tracking (51% and 47% of participants, respectively).
More than half of the participants (56%) reportedly checked
the applications connected to their wearables on a daily
basis to actively check their progress. While most of the
participants were less likely to share their data with others
(e.g., community, family, members), those who did share
mostly preferred to do so on a weekly basis (14%).
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2.2 Iltem generation

Prior to the current study, there was no systematic research
investigating the construct of commitment in relation to self-
tracking behavior. This lack of exemplary work made it nec-
essary to generate individual questionnaire items from scratch.
We had two main sources of inspiration for item generation.
First, we closely acquainted ourselves with the target group
and their characteristics. This familiarization has taken place
both in direct interaction with the target population (i.e., at-
tending QS meet-ups) and through surveying interactions
within the online self-tracking community (i.e., reviewing
blogs and forums). In addition to this qualitative approach,
we have also utilized existing literature for a review of com-
plementary constructs of interests (e.g., motivation of self-
tracking).

2.2.1 Measurement items generated from QS meet-ups,
blogs, and forums

A significant part of our inspiration has been derived induc-
tively. QS meet-ups have provided opportunities for face-to-
face interactions with devoted self-tracker users, a particular
group of people who are willing to allocate part of their leisure
time to gather together, with the purpose of discussing their
self-tracking experiences with each other. Authors of the pres-
ent paper have attended QS Netherlands—Utrecht, QS
Netherlands—Eindhoven, and QS Netherlands—Amsterdam
meet-ups a number of times over the course of 2 years; content
received through personal interactions and informal inter-
views with members of the QS community has contributed
to the generation of items. During these meet-ups, individuals
present their own self-experimentation projects and exchange
experiences and insights with the audience. These videos of
presentations are archived at QS blogs and are made accessi-
ble to the public. Studies by Choe et al. [5], Lee [21], Choe
et al. [6], and Ruckenstein and Pantzar [34] have also ad-
dressed this particular source of content in their papers where
extensive thematic analyses on the presentations were con-
ducted. Taking these qualitative studies together with our
own observations at QS meet-ups has helped identifying re-
curring patterns of QSers. Item 7 of the scale (I run analysis of
my tracked behavior, see Appendix 1) is an example of this
scrutinizing analysis; in many presentations, people were
pointing out that they were taking extra steps to run a more
tailored analysis for a better and enriched interpretation of the
monitored data.

In addition to this, we performed extensive desk research
on the various ways in which users of self-trackers express
themselves in online platforms. These platforms, such as so-
cial media and forums, are forms of microblogging and con-
stitute an important communication channel, allowing people
to express their opinions in an unfiltered manner. Fitbit, as of
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today, is the biggest self-tracking wearable company on the
market, making the Fitbit community one of the most actively
used and frequently visited online forums. The questions
posted in the forum vary considerably in topic ranging from
asking for technical help (e.g., battery life) to exchanging mo-
tivating experiences (e.g., when did you realize that you were
a Fitbit addict?). Given the main purpose of the study, these
voluntarily shared first-hand user posts are worthwhile to
delve into for a number of reasons. First of all, actively posting
in forums in order to share one’s own experience as well as to
ask other fellow users’ opinions requires dedication, at least to
the extent that self-tracking has become a shareable part of
one’s everyday life. Moreover, exchanging experiences with-
in the online community leaves the shared opinions intact
from self-presentation concerns, at least to a certain degree,
and thus leads to unprompted responses. Items 1, 2, 8, and 11
of the scale (When I forget my device at home, I would go
back to get it; I sleep with my device on; I am willing to pay
extra for a “good quality” tracker; I purchase accessories for
my tracker) are examples of how we translated the input we
have gained through such analyses into item generation.
These items address users’ dedication to their self-tracker
and to what extent they are willing to invest in the device
itself.

2.2.2 Measurement items generated from the literature

Throughout the item generation process, utilization of existing
literature on relevant constructs of interest has accompanied
our item generation approach. A better understanding of the
systematic work done in motivation is essential as it is one of
the most relevant complementary constructs to commitment.
With regard to literature on motivation of self-tracking, the
most important sources of inspiration included Gimpel et al.
[13], Rooksby et al. [32], and Lupton [22]. By means of iden-
tifying underlying motives and drivers for self-tracking, these
sources aided in categorization of user profiles and were help-
ful in translating these intentions (internal states) into their
behavioral equivalents. The insights gained about intentions
and motivations of self-tracking have contributed to formulat-
ing items that particularly address the functionality aspect of
self-tracking. Items 3, 10, and 12 of the scale (I make extra
effort to reach my goals; If someone beats me (in an online
competition), I try to reconquer my position again; I update
my pre-determined goals whenever required) are results of
this process.

A user’s commitment is expressed through the way that the
data is interpreted and acted upon. We have also utilized lit-
erature on longitudinal studies in which participants are en-
gaged with a self-tracking technology over a longer period of
time and are asked to reflect upon their experiences the end of
the study. Gouveia et al. [15], Fritz et al. [11], and Tang and
Kay [40] are a few examples of these types of studies,
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contributing to our understanding of the extent to which long-
term trackers differ in comparison with “newbies” in terms of
their self-tracking routines. Additionally, in order not to limit
our target group of interests to “extreme users,” we have also
studied literature that particularly addressed “ordinary” men
and women quantifying their experiences, for example,
Didziokaité et al. [8] and Pink et al. [28]. These studies pro-
vided depth needed for developing a scale that is applicable/
relatable for a wider range of self-tracker users. Such a com-
parison of literature about dedicated long-term users (e.g.,
members of the Quantified Self community) and
unexperienced or non-expert trackers has revealed the differ-
ence in the role of self-tracking in their daily lives and the role
of self-tracking in their social life. Items 4, 5, 6, and 9 of the
scale (I share my data with others; I spread the idea of self-
tracking; I recommend self-tracking to others; I interact with a
self-tracking community) emerged from this comparison.
Responses given to these items enable us to differentiate be-
tween varying levels of one’s socially projected self-tracker
identity.

Please take note that the aforementioned sources are not the
complete list of literature reviewed but they are only represen-
tative of their categories. Given that the main intention of the
paper is scale development and not a systematic literature
review, this listed literature serves to communicate the scope
of themes that were reviewed during the item generation pro-
cess. Overall, the C2ST scale is developed in such a way that
its items altogether correspond to the aforementioned three
defining elements of the construct of commitment to self-
tracking (i.e., self-tracker as device, self-tracking as functional
activity seeking, and self-tracking as part of one’s projected
social identity). Based on the extensive desk research together
with previously mentioned field research with Quantified Self
meet-ups, a total set of 12 items was developed (see Appendix
1). Each item used a 7-point Likert type response scale, la-
beled from strongly disagree (1) to strongly agree (7).

3 Results

All analyses were performed with the Stata 16 statistical soft-
ware package. To investigate the factorial structure behind our
participants’ responses to the 12 commitment items, we per-
formed an exploratory common factor analysis (principal axis
factoring). Due to the ordinal nature of the data, the analysis
was performed on the polychoric correlation matrix.
Factorability of the items was found to be good with sufficient
inter-item correlations (all 7s > 0.32) and excellent Kaiser-
Meyer-Olkin (KMO) measures of sampling adequacy, with
KMO > 0.89 for individual items, and KMO = 0.93 overall.
Kaiser’s criterion revealed that one factor was to be retained
with an eigenvalue of 6.5. Investigation of the scree plot and a
parallel analysis [14, 9] suggested one, perhaps two factors to

be retained. Therefore, we examined both a one- and a two-
factor solution. For the latter, we used an oblique rotation
using direct Oblimin. In the two-factor solution, 6 out of 12
items had low factor loadings (i.e., below A = 0.60) and there
were multiple cross-loadings with A > 0.30. Moreover, we
found the two extracted factors to be highly correlated with »
= 0.81. Therefore, we decided against a two-factor solution.
For the one-factor solution, factor loadings of all but one item
exceeded A\ = 0.60 (see Table 1). Subsequently, we estimated
factor scores by calculating, for each person, the average re-
sponse across all 12 items (i.e., the summated scale method).
The reliability of this measure (i.e., Cronbach’s alpha) was
high with = 0.91.

3.1 Validity assessment

We expected that for a committed self-tracking user, the prac-
tice is freely endorsed and the underlying motivation is inde-
pendent from externally referenced reasons such as rewards
and punishments. Hence, the hypothesis was that commitment
requires a higher degree of self-determination; those who en-
gage in the practice to avoid negative consequences from ex-
ternal sources (e.g., disapproval of others) are less likely to
manifest dedicated behavior. To test our hypothesis and to
demonstrate convergent validity of the scale, the C2ST was
evaluated through the pattern of correlations between the
C2ST and a self-report motivation measure.
Self-determination theory (SDT) posits that there are dif-
ferent types of motivation that vary according to their level of
self-determination. The taxonomy of motivation ranges from
the most autonomous and highly self-determined forms (i.e.,
intrinsic motivation) to the most controlling and less self-
determined forms of motivation (i.e., extrinsic motivation).
Adjacent to intrinsic motivation on the continuum lies identi-
fied regulation, and it is followed by integrated regulation.
They both encompass varying levels of autonomous

Table 1 Factor loadings

(\) for each of the 12 Item Factor loading (\)

items of the commitment

scale CT1 0.64
CT2 0.58
CT3 0.62
CT4 0.81
CT5 0.82
CT6 0.76
CT7 0.70
CT8 0.66
CT9 0.82
CT10 0.74
CT11 0.72
CT12 0.60
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motivation indicating that the engaged behavior is mostly self-
determined. Adjacent to the extrinsic motivation on the con-
tinuum motivation lies introjected regulation, which holds a
higher degree of controlled motivation where the quality of
behavior is mostly non self-determined [35]. The Revised
Sports Motivation Scale (SMS 1I) is a well-established mea-
surement tool assessing sport motivation, and it adequately
measures all types of motivation as covered by self-
determination theory and thus serves our purpose of well-
validated assessment of the motivational constructs of interest
[26]. Few items of the SMS II were modified so that the items
are fully applicable to the self-tracking context (e.g., original
item because practicing sports reflects the essence of whom I
am is modified to because self-tracking reflects the essence of
whom I am). The original SMS II consisted of 18 items, with
three items per type of motivation (intrinsic, identified, inte-
grated, introjected, and external) and three items for
amotivation. One item with the lowest alpha level for each
motivation type was removed to decrease the length of the
scale, while maintaining validity. Moreover, amotivation
questions were inapplicable and thus left out as our targeted
population consisted of people who are currently self-track-
ing, indicating that they likely had some level of motivation
for wearing it. In the end, ten items remained for the motiva-
tion scale (see Appendix 2).

Since we were interested in the quality of motivation (pres-
ence vs. absence of self-determination) and not necessarily in
the quantity of it (high vs. low), two subscales were calculated
based on the degree to which the types of motivations are self-
determined. Items measuring intrinsic, integrated, and identi-
fied motivation were grouped into a subscale measuring au-
tonomous motivation [41]. Scoring high on autonomous mo-
tivation indicates that motivation is highly self-determined,
reasons for self-tracking are self-directed, and that self-
tracking behavior is volitional and performed without pres-
sure. Users practicing self-tracking for autonomous reasons
are likely to engage in behaviors that are perceived to be
consistent with their intrinsic goals and emanate from the self.
Consisting of 6 items, autonomous motivation subscale had
high reliability, Cronbach’s o = 0.79. Similarly, items mea-
suring introjected and extrinsic motivation types together
formed a subscale measuring controlled motivation [41].
Scoring high on controlled motivation is interpreted as being
likely to engage in behaviors due to reasons that are externally
referenced such as avoiding feelings of guilt or gaining re-
wards. Users engaging in self-tracking practice for controlled
reasons are likely to feel a sense of obligation and pressure
when engaging in the behavior. Consisting of 4 items, con-
trolled motivation also had good reliability, Cronbach’s o =
0.78.

We hypothesized that commitment correlates positively
with autonomous motivation. In line with our expectations,
results showed that commitment to self-track scores correlate
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significantly positively with autonomous motivation, » = 0.66,
p <0.001. Our findings also showed that commitment to self-
track correlates negatively with controlled motivation, » = —
0.70, p < 0.001. Those who are highly committed to self-track
were more likely to engage in self-tracking by autonomous
reasons whereas the manifestation of commitment behavior
decreases as the reasons for self-tracking shifts towards more
controlled types of motivation. Overall, these findings support
the convergent validity of the C2ST scale.

4 Discussion

Self-tracking technologies introduce novel everyday automa-
tion experiences which have the power to transform the ways
in which users relate to their own bodies and behaviors.
Monitored data have been found to influence the perception
of one’s own identity, up to a point where the archived data is
perceived as a personal representation of the self [38]. Despite
their increased and effortless integration into everyday life, to
date, no tool had been developed to measure commitment to
self-tracking in general. The work presented here is the first
step towards conceptualization of commitment to self-
tracking and presents a tool for its measurement.

4.1 Commitment to self-tracking as a new construct

Commitment to self-tracking manifests itself in the way a user
behaves in relation to self-tracking, in three distinct ways: the
extent of a user’s interaction with the self-tracking device
itself; the level of personal investment in the self-tracking
practice, be it through monetary investments, cognitive effort,
or time; and finally, the extent to which self-tracking becomes
a salient element in the individual’s social identity. Given the
increased importance of self-tracking in people’s everyday
lives, assessing users’ commitment to self-tracking practice
becomes a relevant measure for a better understanding of
how self-tracking is being integrated and internalized by their
users. To date, most academic work in the area of self-tracking
has focused on a qualitative understanding of user motivations
of self-tracking, as well as critical sociological and normative
perspectives on the role of self-tracking in society. The psy-
chological antecedents and consequences of self-tracking
have received much less attention in scientific literature, and
rigorous empirical studies into the motivational and behavior-
al effects of self-tracking have only recently emerged in liter-
ature. In order to improve our understanding of self-tracking
practices, and the psychological consequences of self-track-
ing, we need to first have a firmer grasp of the level to which
people are engaged with self-tracking. Such an understanding
needs to go beyond the mere frequency with which self-
trackers are being used at any one time, because, as we learned
from previous literature, self-tracking behavior can be
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intrinsically and extrinsically triggered, and may occur for a
wide variety of reasons, some of which are highly non-com-
mittal. Our study underscores this variation in commitment
and proposes a new construct relevant to a more complete
understanding of the psychology of self-tracking.

The work presented in this paper aims to make a first step
towards a better understanding of the wide spectrum of behav-
ioral manifestations related to self-tracking by introducing a
new behavioral concept, commitment to self-tracking, and
developing a scale for its measurement. The purpose of the
present paper, then, was twofold: first, to introduce a concep-
tual definition of the construct of commitment to self-tracking,
and second, to develop and validate a self-report scale that
measures commitment to self-tracking, allowing an
operationalization of the construct. Our study has led to the
Commitment to Self-Tracking (C2ST) scale consisting of 12
self-report items. Factor analysis indicated that all the items fit
onto a single theoretical construct, suggesting that the C2ST
scale measures a unidimensional construct. This is somewhat
at variance with how commitment is operationalized in orga-
nizational psychology, where it is treated more as a multidi-
mensional construct (i.e., affective commitment, normative
commitment, and continuance commitment; for a detailed ex-
planation, see Allen and Meyer [1]). However, in the self-
tracking context, we explicitly conceptualize commitment as
a unidimensional variable with underlying structures emerg-
ing from one single source consisting of users’ actual behavior
exhibited in relation to their self-tracking devices, contexts,
and communities. Taken together, the scale’s high inter-item
reliability and high convergent validity with other conceptu-
ally related, but not identical, measures, bode well for the
C2ST scale as a promising measure to assess commitment to
self-tracking.

4.2 The link between commitment and motivation in
self-tracking

In further analyses, we looked at the relationship between
commitment and motivation and showed that commitment
correlates positively with autonomous motivation and nega-
tively with controlled motivation. These different forms of
motivations reflect individuals’ reasons and rationale for en-
gaging in tasks. Autonomous motivation refers to being en-
gaged in a behavior because it reflects personal interests and
endorsement. Individuals with autonomous motivation are
likely to persist with the engaged behavior with a sense of
willingness and volition. Given this definition, it will come
as no surprise that individuals who self-track with autono-
mous motivation exhibit more committed behavior towards
self-tracking practice; those who enjoy self-tracking in and
of itself, without the need for external reinforcements, seem
to behave in a way that embraces this lifestyle. When behavior
is determined by controlled motivation, on the other hand, one

is likely to engage in a task because one feels compelled to do
so by external (e.g., rewards) or internal (e.g., feelings of guilt
or shame) pressures. Engaging in behaviors for controlled
reasons tends to persist as long as these external reinforce-
ments are present. Those who are self-tracking for controlled
reasons seem to engage in the practice more out of a feeling of
obligation and less because of their own volition, which fore-
stalls expressing behaviors that are indicators of commitment.
Having said this, there may be cases of controlled motivation
(e.g., self-tracking as a prescribed medical regime) where
some of the commitment-related behaviors may nevertheless
be present (e.g., sleeping with the device on, or returning
home to get the device when forgotten). To our knowledge,
the participant sample in our study did not contain many such
externally incentivized cases. This would be an interesting
avenue of further investigation, as this may be a clear demon-
stration of the theoretical independence of motivational profile
and commitment behavior. In general though, the negative
correlation between commitment and controlled motivation
is an intriguing finding as it provides experimental evidence
for the inadequacy of conventional proxies for engagement,
such as frequency of use.

4.3 Future research

Having said this, we acknowledge that a user’s relationship
with self-tracking is not static but it is very much dependent on
technological as well as sociocultural developments. Since the
C2ST scale is developed as a reflection of behavior, it is im-
perative to take technological developments into consider-
ation as they have a direct impact on the way commitment
behavior is manifested and the way everyday automation is
experienced by the user. For example, we can imagine a future
where nanotech self-tracking devices may be inserted under
the skin. In fact, the use of microchips has already become a
part of the self-tracking practice, albeit mostly among hobby-
ists who are tech-savvy enthusiasts with a keen interest in
novel technological advancements [16]. Once such forms of
self-tracking get adopted by a broader user base and become
prevalent at a larger scale; the set of behaviors that manifest
commitment to self-tracking may need to be revisited. For
example, going back to fetch one’s self-tracker if it was for-
gotten may not be such a relevant item for people carrying
subcutaneous tracking devices. Additionally, although socio-
cultural changes take place in a rather slow motion in contrast
to the rapidity of technological advancements, they are still
important when assessing a user’s relationship with self-
tracking practices. Integration of self-tracking technologies
into our everyday life has been stimulating a particular under-
standing of our own health, where bodily routines are expect-
ed to conform to rigid norms (e.g., the norm that an average
person should take 10,000 steps each day) [12]. This re-
shaping of health through techno-scientific developments
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has today established a ground for the rise of bio-
medicalization; health and corresponding constructs (i.e., tak-
ing care of chronic illnesses or following a healthy diet) have
increasingly become encased in a discourse of numbers and
values, symptoms and conditions, and diagnosis and treat-
ment. All of this implies individual control and responsibility
over one’s health, and, importantly, individual culpability
over one’s ill health [25]. The reflection of this cultural change
can be witnessed through the meaning ascribed to the self-
tracking practice. Today, having a salient self-quantifier iden-
tity is perceived as an indicator of being highly responsible for
one’s own health, which can increase the desire to manifest
particular types of behaviors to strengthen this identity. Thus,
taking sociocultural trends into consideration is important for
redefining the role self-tracking technologies play in one’s life
and the social context in which interest and desire for self-
tracking is manifested.

By developing a scale that measures users’ commitment
to self-track, we aim to contribute to an understanding of
the ways in which individuals interact with their technolo-
gies. Given the novel automation experiences self-tracking
technologies offer in influencing how we connect with our
own bodies, together with their ever-increasing usage by a
range of different types of users, it is important to be able to
make an objective comparison between users in terms of
their commitment to self-tracking. The experiential effects
stemming from self-quantification are rather unexplored,
making it challenging to fully comprehend the long-term
effects that this particular automation experience may have
on a users’ self-understanding. Take GPS trackers as an
example, while incorporating such automation systems into
our everyday life facilitates navigation, it, simultaneously,
can erode our sense of direction simply because it is too
convenient to offload the responsibility of guidance to the
GPS itself [31]. Could it be that the use of self-tracking
technologies also leads to similar experiences? Could the
offloading of tasks to digital technologies alienate us from
our bodies rather than facilitate the connection with our
bodies? Having a measure that enables quantification of
commitment to the practice of self-tracking is useful as well
as practical in addressing such compelling questions.

5 Conclusion

The development of the current C2ST scale brings new op-
portunities to investigating automation experiences by making
a useful first step in measuring commitment to self-tracking in
a standardized and quantified way. It enables the systematic
examination of bidirectional influences between commitment
to self-track and automation experiences. Moreover, the C2ST
scale allows investigating how commitment relates to other
theoretical constructs relevant to automation experiences
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including self-tracking, motivation, and behavior change. To
give an example, administration of the C2ST scale can pro-
vide insights regarding the abandonment problem which con-
cerns the fact that the use of trackers usually drops off after 6
months, on average [19]. The role of commitment as a predic-
tor of keeping users engaged over longer periods of time can
and should be explored in future research. The scale also en-
ables exploring how commitment changes across different
user groups (e.g., male vs. female; young vs. old) and person-
ality types, allowing for a more personalized approach in de-
signing self-tracking technologies.

Overall, these results expand our understanding regarding
the role of self-tracking in users’ lives. Measurement of com-
mitment using self-reported behaviors provides a novel and
promising alternative for assessing users’ varied relationships
with self-tracking technologies. It brings a new holistic per-
spective in investigating everyday automation experiences in
relation to self-tracking practices which had been quite limited
in scope to date. By introducing the new construct of commit-
ment to self-tracking and a tool for its’ measurement, the cur-
rent paper facilitates the further investigation of the relation-
ship between commitment to self-tracking and everyday auto-
mation experiences both theoretically and empirically. The
C2ST scale widens the scope of questions that can be asked
in the personal informatics field and hence, correspondingly,
creates a novel space for discussion on how the user connects
to her body. Given the transforming role self-tracking tech-
nologies encompass in terms of connecting, understanding,
and communicating with our bodies, the C2ST scale is helpful
in assessing and better understanding the user and enables
meaningful interpretation of users’ experience with everyday
automation.

While it is not without limitations, this current study pre-
sents a first attempt aiming at capturing commitment to self-
tracking. We believe that a reliable and valid measure of com-
mitment to self-tracking can be helpful in enabling a better
understanding of the variety of people’s self-quantification
behaviors, their psychological antecedents and consequences,
and capturing users’ interactions with these novel everyday
automation experiences. This is of particular importance in a
field that is moving from its qualitative and anecdotal begin-
nings towards a deeper and more systematic understanding of
the underlying causal mechanisms based on rigorous psycho-
logical science.
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Appendix 1. Commitment to Self-Track (C2ST)
scale

If I forget my device at home, I would go back to get it.

I sleep with my device on.

I make extra effort to reach my goal

I share my data with others.

I spread the idea of self-tracking.

I recommend self-tracking to others.

I run an analysis of my tracked behavior (e.g., plot my

running speed).

I am willing to pay extra for a “good quality” tracker.

9. linteract with a self-tracking community.

10. If someone beats me (in an online competition), I try to
conquer my position again.

11. T purchase accessories for my tracker.

12. Tupdate my pre-determined goals whenever required.

Nk W=

*®

Appendix 2. Motivation for self-tracking scale:
adjusted from the Revised Sport Motivation
Scale

I self-track

1. Because it gives me pleasure to learn more about myself

2. Because it is very interesting to learn how I can improve
myself

3. Because self-tracking reflects the essence of whom I am

4. Because self-tracking is an integral part of my life

5. Because I have chosen self-tracking as a way to develop
myself

6. Because I found it is a good way to develop aspects of
myself that I value

7. Because I would feel bad about myself if I did not take
the time to do self-tracking

8. Because I feel better about myself when I do self-
tracking

9. Because people I care about would be upset with me if I
didn’t do self-tracking

10. Because I think others would disapprove of me if I didn’t

do self-tracking
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