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Abstract

Students who enter college face challenges that can negatively influence their well-being. Further-
more, college students are amongst the least likely to consult health professionals during an emotional
crisis. The problems students face and lack of help-seeking, means they often manage their well-being
by themselves, which can lead to further complications. Latest approaches leverage user-generated
data to infer well-being issues, yet there is a lack of solutions that support the students’ needs and allow
collaboration with stakeholders. Additionally, these tools focus on quantitative data, lacking context and
privacy provided by written qualitative data. Following the trend of Personal Informatics, we propose
digitally augmented notebooks for students to self-track well-being. With that in mind, we created a
flexible system to attend various needs, offering feedback through visualizations that can be shared
with stakeholders. These tools should help college students manage their well-being by increasing their
self-awareness and self-reflection and by easing data-sharing and help-seeking. Finally, we conducted
a study to assess the effectiveness and acceptability of our approach. Furthermore, we also provide
an analysis of well-being among college students. Findings show that stress, productivity, and sleep
are the most impacted dimensions, mainly caused by an excessive workload. These problems are
exacerbated by poor help-seeking behaviours. Participants confirmed that our approach helped manage
their well-being by increasing self-awareness. Nevertheless, acceptability issues indicate some users
prefer a digital-only approach, and we were not able to evaluate the value of data-sharing. There is also
an opportunity to add functionalities to ease problem-solving and goal-setting techniques.
Keywords: Self-tracking, Self-awareness, Self-reflection, Help-seeking, College, Well-being

1. Introduction
Well-being is what most people seek in life. In a
general way, it is the lack of problems, which in-
cludes having good physical and mental health,
and high life satisfaction. Among the education
milestones, the transition from high school to uni-
versity is often overlooked, but students who en-
ter a college setting are faced with new challenges
that might influence their well-being. The academic
workload, peer pressure, social and extracurricular
activities, and pressure of graduating are all factors
that can induce instabilities to the students’ well-
being [10, 11, 19, 21]. The diverse college pop-
ulation means that students vary in their ability to
cope with these challenges, and some face more
barriers than others. Furthermore, it is also rele-
vant that a college campus ”encompasses a so-
cially and geographically cohesive, situated com-
munity, where poor mental health of an individual
student can have spillover effects on others” [28].
Thus, it is of great importance to create solutions to
monitor and maintain students’ overall well-being.

Students’ mental health and well-being is al-
ready an international concern [21], and it has
been widely recognized that there exists a col-
lege mental health crisis [10, 11, 19, 21]. Anxiety,
depression, eating disorders and suicidal tenden-
cies are some of the most common disturbances
present among students [19]. Although mental
health problems are the primary issue, the diverse
student population means that some might face
additional and unexpected obstacles. These fac-
tors may have significant implications towards aca-
demic success, productivity, substance use, and
social relationships [10].

Additionally, college students are also among
those least likely to consult health professionals
during an emotional crisis [3]. Hunt et al. [10] state
that this happens due to lack of time, privacy con-
cerns, lack of emotional openness, lack of a per-
ceived need for help, and scepticism about treat-
ment effectiveness. Another important obstacle is
the stigma associated with mental health problems
and help-seeking [7].
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The variety of problems that college students
face, which are exacerbated by their help-seeking
behaviours, means that students often have to
manage their well-being by themselves. Not only
is this prejudicial for the students–—as they do not
realize the full extent of their issues–—but also for
other important stakeholders, such as college staff
or the student’s family, who are not able to fully un-
derstand and monitor the students’ well-being.

Recent approaches focus on utilizing user-
generated data to infer well-being issues [11, 27,
28]. This data is not only actively and passively
collected but might also involve social media con-
tent. However, these approaches are limited as
there is a lack of solutions that can support the dif-
ferent needs of students in a college setting, and
which can be used in collaboration by both stu-
dents and stakeholders. Furthermore, these tools
focus mostly on quantitative data in digital form that
lacks the context and privacy provided by qualita-
tive data in paper-based solutions.

1.1. Approach

Following the trend of Personal Informatics and
the Quantified Self, our approach focuses on de-
veloping a self-tracking tool dedicated to students
in a college setting. Our objective is to increase
students’ self-awareness regarding their well-being
and facilitate help-seeking behaviours.

While a digital approach might be more appropri-
ate for quantitative data and overall better for data
management [17], paper diaries are more suited
for qualitative data and may raise fewer privacy
concerns, since this data is kept offline. Paper
diaries, which are dedicated and usually private
tools for self-reporting, are easy to start and use,
portable and robust [4, 9]. As such, we propose to
augment a paper diary allowing both analogue
and digital input, and build a bridge between
qualitative and quantitative data.

In order to preserve the flexibility of notebooks,
our tool will be structure-free and even allow prac-
tices of bullet journaling [1]. Students will be able
to engage in ecological momentary assessments
by rating well-being related measures. Justifica-
tions and context for such answers can be writ-
ten on the same diary. Additionally, we propose a
companion mobile application to visualize the data
generated by the student. With such visualizations,
we intend to increase students’ self-awareness and
facilitate problem-solving and goal-oriented tech-
niques. Only students have access to their own
data but they are also able to share it with stake-
holders such as college counsellors, health profes-
sionals, family and other peers. Furthermore, this
feature should facilitate the student’s help-seeking
behaviours to get more support and feedback.

1.2. Contributions
With this dissertation, we intend to provide a self-
tracking system with the necessary features that
allow students and other stakeholders to monitor
and identify well-being instabilities in college
settings. We highlight the following contributions:

1. Two user research studies that offer insights
regarding self-tracking in college settings, and
the definition of guidelines for the development
of self-tracking tools for students.

2. Development of a flexible self-tracking tool that
bridges analogue and digital data coupled with
a mobile App for data visualization and sharing
to increase self -awareness and -reflection.

3. Validation of the acceptability and effective-
ness of said tools, and an analysis of college
students’ well-being issues, their causes, and
implications.

2. Background
In clinical practice, the assessment of symptoms
is usually done retrospectively and is often im-
pacted by recall bias—systematic errors present
in patients’ assessments that cause differences
in accuracy or completeness. Experience sam-
pling method (ESM) and Ecological momentary as-
sessment (EMA) are two common research tools
used to overcome these issues. ESM consists
in asking individuals to provide systematic self-
reports at random moments [23]. EMA involves
repeated sampling of individuals’ behaviours and
experiences in real-time, and in their natural envi-
ronments [13]. Despite some differences, the two
concepts are often interchangeable.

3. Related Work
Throughout our research, we explored different
works the leverage various types of user-generated
data that can offer meaningful insights about the
state of students’ well-being. We researched ap-
proaches regarding: (1) Personal Informatics that
refers to the school of thought that uses technology
to collect data on different aspects of the daily lives
of people [20]; (2) Digital Phenotyping, which uses
data collected from smartphone sensors; and (3)
Leveraging Social Media. Most of our focus went
towards self-tracking as previous research show-
cased its potential in college settings [11].

3.1. Passive vs Active
The works explored either use active sensing,
passive sensing, or a combination of both (semi-
automated tracking). Passive sensors have the
advantage of reducing capture burden and allow-
ing users to track data which would not be pos-
sible manually. The drawback of automatic track-
ing is that people might be less engaged and

2



aware of the collected data [6]. Manual track-
ing, even though it requires more motivation and
has a higher capture burden, it also raises the
users’ awareness [6], which is one objective of
self-tracking approaches. Semi-automated track-
ing [5] balances the advantages and drawbacks
of both types of data-sensing. Furthermore, we
also explored different solutions that successfully
improved the burden of manual tracking [6, 8, 18].

3.2. Analogue vs Digital
The lack of paper-based solutions can be ex-
plained by the clear advantages of electronic de-
vices. Electronic approaches allow a better ex-
perience with data treatment and analysis [17],
they can offer more contextual data such as time-
stamps and location [4], and can increase compli-
ance through signalling [24]. Nonetheless, there
are drawbacks of digital solutions and possible im-
provements for analogue approaches. The mobile
phone is often associated with stressful activities
and users might avoid using them [18]. Mobile
apps for self-tracking remind people that they are
being monitored and therefore change how they in-
teract with those solutions [16]. Devices that are
dedicated for self-tracking have the advantage of
reminding the user to self-track and requiring less
preparation time [18]. Ayobi et al. [1] leverages bul-
let journaling because ”people abandon consumer
health technologies over time because of a lack of
personally meaningful insights, and switch to pa-
per notebooks to avoid unintended effects and to
overcome technological boundaries” [1]. Vega et
al. [25] eases data treatment by giving a specific
structure to notebooks which allows translation into
digital data, but does not allow descriptive data. It
is also important to note that users write faster on
paper [17] which might be relevant for qualitative
data input. Paper diaries are also easy to start and
use, cheap, portable and robust [4].

3.3. Data collected
Quantitative data is the most common and easily
tracked data as it can be tracked passively. How-
ever, since this data may require context provided
by descriptive data, a combination of quantitative
and qualitative data might be the best solution. So-
cial media data was leveraged to assess well-being
and to correlate with other types of data. Nonethe-
less, conclusions show that not every individual
uses social media in the same way [14], and this
data might not represent their well-being [28]. The
raw sensor data leveraged in the digital phenotyp-
ing approaches complements [26, 29] and corre-
lates [27] with other types of data. Nonetheless,
users do not find this data relevant [21] and further
data treatment is needed to be presentable to in-
dividuals so they can act upon it [27]. Flexibility to

support different data is an important requirement
[1, 12] and there is a clear need for it in a solution
dedicated for students in a college setting.

3.4. Information Visualization and Feedback
The way we visualize the data we generate is
relevant to increase self-awareness and to im-
prove the reflection upon such data. However,
some solutions were only designed for stakehold-
ers [2, 21, 28] and not for students to reflect on the
data. Visualizations are one of the forms of provid-
ing feedback for the users, and so it is important to
focus on how we present the data in order to offer
meaningful insights and reduce the analysis time.

3.5. Sharing & Privacy
Sharing the data with therapists, health profession-
als, family and peers can also improve the feed-
back and motivation. Some authors [1, 11, 15]
reference social sharing as a way to support and
connect with others in similar situations. However,
sharing personal data raises concerns related with
privacy and ethics. Social media and raw sen-
sor data used in some of the works are exam-
ples of delicate data that users prefer not to share
[21, 22, 27, 28]. Students would share their infor-
mation [11] but solutions should offer full control
to the user, so he/she chooses what to share and
knows how the data is being used.

4. User Research
To further explore the potential of self-tracking
among college students and to catalogue design
guidelines that take into account their perspectives,
we conducted two studies.

4.1. Study 1: Cultural Probes
We first designed a cultural probe to leverage self-
tracking in a college setting and elicit opinions from
students. These probes included a map and cal-
endar to self-track well-being by placing coloured
stickers, a diary to complement the assessments,
and envelopes with questions and challenges.

Overall, participants seemed to enjoy the activi-
ties as it helped them reflect on different subjects
and increased their awareness regarding their well-
being. It helped us elicit and confirm some de-
sign guidelines, such as the value of a dedicated
tool and active self-tracking. Lastly, the acceptabil-
ity regarding the use of a diary proved to be very
subjective and, although participants understood
its value, the capture burden might be a concern.

4.2. Study 2: Participatory Activities Toolkit
Though we found self-tracking to be well-accepted
among college students, collecting and sharing
user-generated data raises privacy concerns. To
ease conversations regarding user expectations,
we propose a participatory toolkit with activities
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that expose students’ views concerning the most
valued types of data, their perceived usefulness
and intention to share their data, and their prefer-
ences regarding the sharing process.

Our findings indicate that although participants
agreed on which well-being’ dimensions should be
tracked, their preferences regarding types of data
are very diverse. There was no favourite between
quantitative and qualitative measures and combin-
ing data types was appreciated, as most of the
times, they offer distinct value. The results show
that students perceive data-sharing as a useful tool
but they feel threatened when their data might be
used for different purposes. Furthermore, their will-
ingness to share is related to the data types since
they are more likely to share information that offers
less detail. From this, we can confirm that there
is an opportunity to couple quantitative data, which
lacks context but is more likely to be shared, with
qualitative data, which offers the needed context
but can remain in control of the user. Findings also
indicate a preference for having more control over
how their data is shared. In general, students ex-
pect tools to support different data types and offer
a customizable sharing experience.

5. System Overview

Taking into account the related work and user re-
search, we gathered the requirements for our self-
tracking tool. We propose a dedicated solution
which is flexible enough for all students’ necessi-
ties and has a balanced capture burden. To fur-
ther increase student’s self-awareness, our tool re-
lies on active assessments (EMAs). Considering
the advantages and drawbacks of analogue and
digital approaches, we propose to digitally aug-
ment a notebook to allow both types of input. With
this, we expect users to be able to input descriptive
data coupled with ratings and, therefore, building a
bridge between qualitative and quantitative data.

We also propose a companion App linked with
the self-tracking tool in the interest of increasing
awareness and promoting reflection. Furthermore,
this application focuses on providing visualiza-
tions that are easily perceived and understood,
giving meaningful insights back to the student.
Besides the feedback provided by the visualiza-
tions, students should also be allowed to share
their data with others to gain further support. To
preserve users’ privacy we intend to offer con-
trol over what data is shared and how the data is
shared.

With this system, we aim to provide the tools to
help students and other stakeholders identify, dis-
cuss, and work towards solving well-being issues.
Our solution should increase the students’ aware-
ness regarding their well-being and facilitate help-

Figure 1: Digitally Augmented Notebook

seeking behaviours.

5.1. Architecture
Regarding our system architecture, it is divided into
two components: Digitally Augmented Notebook
(DAN) and the Student’s Companion App (Danny).
DAN is based on a regular notebook and includes
an Arduino-based augmentation that allows users
to rate well-being related measures. Each assess-
ment is stored in DAN and then synced through
BLE with the student’s mobile App if the phone is
nearby. Danny is the companion App that includes
functionalities to configure the tracked measures,
visualize the data collected, and share their infor-
mation with stakeholders. The application was de-
veloped using Flutter and Firebase services.

5.2. DAN: Digitally Augmented Notebook
DAN’s main characteristic is the fact that it allows
both digital and analogue data collection, leverag-
ing the advantages of both approaches and offer-
ing a balanced capture burden. The ratings can
be easily captured and analyzed but might pro-
vide insufficient insights. The analogue data, al-
though it involves a higher capture burden, it of-
fers the much-needed context for the digital data.
This functionality enables users to bridge the gap
between quantitative (ratings) and qualitative (per-
sonal notes) data by creating a link between dig-
ital and analogue data. Our digital augmentation
includes the addition of a small LCD, a button to
interact with it, and five buttons where each repre-
sents a different rating. This allows users to select
a specific aspect of their well-being and rate it ac-
cordingly. We preserve the notebooks form factor,
allowing the user to easily carry it and not requiring
any external ports. Furthermore, this means that
DAN is a tool dedicated solely for self-tracking. We
hope that this helps the user to focus and stay away
from further distractions while they reflect and in-
put their data. Finally, we chose to focus on active
data collection because, while it might impact the
capture burden, it promotes more self-awareness
and self-reflection. Since a notebook is already a
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Figure 2: Danny’s main screens

flexible tool when it comes to analogue data cap-
ture, we also want to offer a flexible experience for
digital data capture. Even though our tool collects
only light-data, it enables users to adapt the tool for
their needs by configuring the aspects which they
believe mostly impact their well-being.

5.3. Danny: Mobile Application
Danny is an engaging application that should be
installed on the smartphones of DAN’s users. Fur-
thermore, the App communicates with the respec-
tive DAN allowing it to gather user-generated data.
Danny not only serves as a medium to collect the
self-tracked data but also to configure DAN. With
flexibility in mind, our App allows users to set up
their custom trackers while also offering a variety
of recommendations aimed at college students. By
consuming the data which the user collects, our ap-
plication is capable of generating various visualiza-
tions that provide meaningful insights, promoting
self -awareness and -reflection. Users can lever-
age these charts to pinpoint changes and their
causes, to find possible correlations, and to track
the evolution of their well-being. On this App, users
are also allowed to share their idioms and data with
others in order to gain further feedback. Addition-
ally, to maintain users’ sense of privacy, we give
them as much control as possible over the shar-
ing process. The user can choose which visualiza-
tions they want to include, generating a static snap-
shot, which can then be shared with third-parties.
Finally, to preserve user engagement, we lever-
age unlockable achievements and weekly ques-
tions, challenges, and recommendations.

6. User Study
In order to properly validate our system, we de-
signed a longitudinal user study that ran through
the course of four to six weeks.

6.1. Research Questions
With this study, we intend to test whether DAN &
Danny can help college students better manage
their well-being. Firstly, we evaluate the overall
acceptability of our tools among college students.

In order for students to welcome DAN & Danny,
these tools should not only be useful but also be
easy to use. Since it is one of the main objec-
tives of self-tracking, we first need to understand
if our tool helps students be more aware and re-
flect on their well-being. We also intend to vali-
date whether our tool eases data-sharing and help-
seeking and if that helps students manage their
well-being. Furthermore, our objective is to also
gain insights regarding the challenges that college
students face and their implications. With these ob-
jectives in mind, we derive the following research
questions: (RQ1) Are our tools easily accepted by
students? (RQ2) Do our tools increase students’
self -awareness and -reflection regarding their well-
being? (RQ3) Do our tools facilitate data-sharing
and help-seeking? (RQ4) What are the factors that
most impact college students’ well-being and their
implications?

6.2. Method
In this section, we give a detailed description of our
method that allows us to test our proposition and
answer the established research questions.

6.2.1 Participants

With the help of NAPE from Taguspark campus,
we manage to recruit five participants who either
have the ENEE statute (i.e. Students with Special
Needs) or that are being accompanied by NAPE’s
services. Participant 1 was 23 years old and was in
his third year in college; P2 was 28 years old and
on its 3rd year; P3 - 18 years - 1st year; P4 - 21
years - 3rd year; P5 - 19 years - 2nd year.

6.2.2 Apparatus

The technical requirements of this study include
the self-tracking tools described in the previous
section and prerequisites to be able to use such
tools. In order to conduct this study, we built five
DANs, where each was delivered to a participant
together with a wireless charger. Additionally, par-
ticipants were required to install Danny that sup-
ports smartphones running at least Android 8.0.

6.2.3 Procedure

When the students confirmed they had the note-
book and application installed, we scheduled an
initial meeting with each of them. Firstly, we gave
participants an introduction to the theme of this dis-
sertation and presented the tools we developed.
After that, we gave them instructions for what they
had to do, which included: (1) Choose 3 to 5 track-
ers; (2) Rate each tracker on a daily basis; (3)
Write contextual information regarding these rat-
ings; (4) Engage with Weeklies; (5) Gain insights
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from the visualizations, and (6) Share your data to
get further feedback. After that, participants fol-
lowed these instructions for 4 to 5 weeks. Due to
various requests at this stage, we added the possi-
bility of assessing ratings directly in the App. At the
end of the study, we scheduled an interview with
each participant to collect our results.

6.2.4 Data Collection & Analysis

To be able to answer our research questions, we
can split our data into three groups: (1) Accept-
ability - RQ1; (2) Effectiveness - RQ2 and RQ3;
and (3) Well-being in college - RQ4.

In order to evaluate the solution’s acceptability,
we leveraged a framework based on the Technol-
ogy Acceptance Model (TAM) that models how
users accept and use technology, which includes
evaluating perceived usefulness (PU) and per-
ceived ease of use (PEOU). We first collected
data that might influence the PU, PEOU, and the in-
tent to use our tools, such as their past experiences
with self-tracking and help-seeking. Finally, while
also leveraging usage logs, we analyzed the partic-
ipant’s usage behaviour. To evaluate the effective-
ness of our approach, we asked students a group
of questions which included exploring changes in
self -awareness and -reflection, and analyzing their
help-seeking behaviors. Furthermore, we included
questions that should help us get a better under-
standing of the challenges that they face through-
out college and how it impacts their well-being.

Finally, with the participant’s consent, we audio-
recorded and transcribed each session, and pro-
ceeded with an iterative thematic analysis.

6.3. Findings
After analyzing all transcriptions, in this section, we
showcase the main findings of this user study.

6.3.1 Acceptability

With the TAM model in mind, we divided this sec-
tion into four groups: (1) User Behaviour; (2) Per-
ceived Ease of Use; (3) Perceived Usefulness, and
(4) Intent to use.

Use Behaviour All participants chose 5 trackers
and mostly used the recommended ones because,
as stated, they already cover the most important di-
mensions of well-being. Participants’ self-tracking
was mostly event-based as they usually assessed
their well-being before going to sleep. Further-
more, all participants, at some point, did not rate
their well-being because they forgot to do so. Par-
ticipants visited the visualizations periodically or
when they felt abrupt changes in their well-being.
Students usually did not write much in DAN as they

would only do it to justify these abrupt discrepan-
cies in their well-being. Some features such as
sharing were not as popular and were only used
when participants wanted to test them, to unlock
achievements, or if someone asked them to.

Perceived Ease of Use Overall, participants
agreed there was a balanced capture burden be-
cause while writing involves more time and motiva-
tion, the ratings were easy and fast to do (”when
it worked” ). This latter quote is referencing the
sporadic connectivity issues between DAN and the
App. Another complaint regarding DAN was its bat-
tery life and the charging burden it poses.

”The App itself is very simple, but I had
problems with the connection between it
and the diary. Either it did not update, or
it updated wrongly.” - P5

Besides these issues, participants stated the
App was easy to use, the visualizations were easy
to interpret, and the sharing feature was intuitive.

Perceived Usefulness Although one participant
stated that writing did not help him as it made him
remember why he felt so bad, the rest of the par-
ticipants agreed the link between the ratings and
contextual data written on the diary was very use-
ful. Nevertheless, they state that in most cases, the
ratings are enough to assess their well-being.

”Something can happen ... that can cause
a more drastic change, and in those
cases, it might be relevant to know, but
besides that...” - P1

All participants found the information visualiza-
tions useful because they offered meaningful in-
sights. The participants also saw value in shar-
ing their data as it supports their help-seeking and
might provide useful feedback. Lastly, participants
also found that the engagement strategies we im-
plemented were effective in promoting reflection
and consistent usage of the different features of the
application.

Intent to use The participants’ intent to use was
mostly impacted by their perceived ease of use and
perceived usefulness. As we stated before, partici-
pants often had the intent to try some features, and
this was further impacted by the achievements. Ad-
ditionally, sharing was often not used because of a
lack of circumstances that would lead users to do
so. Some users did not use specific application’s
features due to a lack of interest, awareness, or
time. Participants’ intent to write on DAN was also
influenced by their tendency to write on paper.
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Since we added the possibility of rating directly in
the App, we asked participants whether they would
prefer the current approach or an App-only solu-
tion. While some prefer to use just the application
because they do not like to write, others suggested
that the App should allow taking notes. Further-
more, two participants propose that students could
use a separate diary with the application.

”There are people who like to write, and
so, they could have their own diary to go
along or a space [in the App] to put the
reasons for the abrupt change” - P5

6.3.2 Effectiveness

First of all, participants noticed improvements in
their self-awareness due to the moments of reflec-
tion that our tool provides. Either while participants
were assessing their well-being or visualizing their
data, they ended up reflecting more and were able
to detect certain issues, patterns, and correlations.

”I was able to detect patterns that I was
not aware they were related... Because
this application mixes everything and can
connect them, in a way, it helped me
guide myself through these weeks.” - P4

Nevertheless, participants noticed a lack of tools
to support their problem-solving and goal-setting
techniques. Some participants tried, both success-
fully and unsuccessfully, to set certain goals or fix
issues that they discovered while using our tools.
While the App helps them monitor their progress,
they suggested further functionalities that should
be added to Danny to support such practices.

”If one does not have the resources or
ability to change, tracking becomes point-
less. At most, it increases one’s frustra-
tion.” - P2

Every participant agreed that the sharing feature
was useful, but as we can see from the usage logs,
participants did not share as much as we intended.
Even though most of them shared at least one PDF,
they stated it was only to try out the feature and un-
lock an achievement. One participant sent the PDF
to his psychologist because they showed interest,
but he had not received any feedback at the time.
The lack of usage was justified by the short period
of the study and by the lack of circumstances that
would lead them to share their data with someone.

”... it is the opinion of a professional,
things I did not even think about.” - P3

While participants said our tools helped them
better manage their well-being, after discussing
their ratings and their progress throughout this
study, we were not able to detect a conclusive influ-
ence of such tools. Students suggested the short
period of the study was not enough to improve their
well-being, and the increased workload that hap-
pens through the semester had a big influence on
their ratings.

6.3.3 Well-being in College

Regarding the state of well-being in a college set-
ting, everyone agreed that there is a current issue
that impacts many students. A recurrent theme in
our conversations with the participants was the trio
of Stress, Productivity, and Sleep. There were mul-
tiple references to the relation between these di-
mensions and the loop they can cause since one
can influence the other and vice-versa. Partici-
pants thought the biggest issue that makes col-
lege negatively impact their well-being is the abrupt
change in pressure caused by excessive workload
and the difficulty of that work.

”That was the biggest shock, the discrep-
ancy between the difficulty and amount of
work.” - P4

They referenced it was hard to manage their time
and that they ended up not having enough to do
things that might improve their well-being. We also
discussed possible strategies to diminish these is-
sues and implications. One participant admitted
he tries to get used to these new adversities, and
another suggested that college should be spread
out over more years. Finally, one participant sug-
gested that students should be better prepared and
informed for the transition to college.

”I think people should be better prepared
for where they are heading... I think peo-
ple should be more informed about how
things are going to be.” - P3

When we addressed help-seeking, most of the
participants agreed that students tend to avoid it ei-
ther because of stigma, lack of trust in third-parties,
or because they want to be more independent.
Furthermore, even though all the participants were
currently being ”helped” by someone, they agreed
that most of the time, that only happens if someone
approaches them and suggests some sort of help.

6.4. Limitations
The study’s main limitation was its insufficient par-
ticipant amount, as a larger sample would give us
a greater understanding of our tools’ impact. The
study’s duration also reduced our ability to detect
conclusive changes in the participants’ well-being.
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6.5. Discussion
Taking into account these findings, in this section,
we discuss and answer our research questions.

RQ1 Although we consider that self-tracking as
an approach was well accepted among the partic-
ipants, our findings indicate that our tools present
barriers that reduce their acceptability. To address
these issues, we should focus on fixing the connec-
tivity problems and improving the battery life and
charging experience of DAN. Nevertheless, par-
ticipants agreed that Danny was easy to use and
found its features useful. Our engagement strate-
gies were shown to be effective, but some func-
tionalities should be better promoted in order to in-
crease their usage. Furthermore, due to adding
the possibility of rating in the App, we explored
preferences regarding the current approach versus
an App-only solution. Results show that these pref-
erences vary, but most participants suggest that
the digital and analogue parts should be detached.
This is not only due to the usability issues that DAN
presented, but also because, for the participants’
use behavior, it is not beneficial having both the
analogue and digital inputs on the same tool. Fi-
nally, these findings suggest that we should focus
both on a digital-only approach and on improve-
ments for the current approach.

RQ2 Overall, our results show that our tools were
successful in improving students’ self-awareness
and self-reflection regarding their well-being. Our
tools increased the moments of reflection either
when they were assessing their well-being or when
they were visualizing their data. By doing so, we
were able to improve their self-awareness as they
were able to detect issues, causes, patterns and
correlations. As participants pointed out, there is a
lack of support for problem-solving and goal-setting
techniques. Therefore, there is also an opportunity
for further features that facilitate and promote such
practices. Nevertheless, due to the longevity of this
study and the usual flow of a semester in college,
we were not able to detect obvious improvements
in the well-being of our participants.

RQ3 Even though all participants agreed that
sharing their data was valuable, this feature was
not frequently used because of a lack of circum-
stances. When the participants shared, they did
so to explore the feature, to unlock an achieve-
ment, or because someone showed interest in their
data. These findings indicate that we should fo-
cus on better promoting data-sharing behaviours,
but that most of the time, students would not share
their data unless they were asked to do so. Al-
though our tools seem to ease the sharing of valu-

able data, our findings were not conclusive enough
to answer this research question.

RQ4 From our findings, we were able to highlight
some of the recurring well-being issues among col-
lege students. According to our results, these is-
sues are mainly caused because students are not
well prepared for the abrupt change that is the tran-
sition from high school to college. Our participants
considered that college involves more pressure, in-
creased difficulty, and an excessive workload. Be-
cause college occupies a large period of their days,
students are left with a small amount of time to
do other things that might better impact their well-
being. These problems are exacerbated by poor
help-seeking behaviours as students usually do not
seek help unless it is suggested to them. The well-
being dimensions which were referenced as the
most impacted were sleep, stress, and productiv-
ity. These are closely related, and since they can
influence each other, there is a chance that a loop
is created and ends up causing harsher implica-
tions. Finally, our findings imply that there is a lack
of preparation for students who enter college, and
there is a need to analyze the excessive workload
and pressure that they face.

7. Conclusions & Future Work
The variety of problems college students face,
which are exacerbated by their help-seeking be-
haviours, means that they often have to manage
their well-being by themselves. Not only is this prej-
udicial for the students, but also for other stake-
holders who are not able to fully understand and
monitor their well-being. With that in mind, we
designed and developed a flexible system to at-
tend to different needs. Our approach creates a
bridge between qualitative and quantitative data
and offers feedback through visualizations that can
also be shared with stakeholders. We propose a
dedicated solution that is easy to configure, start
and use, robust, multidisciplinary, and preserves
users’ privacy. It should help college students bet-
ter manage their well-being by increasing their self
-awareness and -reflection, easing data-sharing,
and thus, by promoting help-seeking.

To validate our system, we conducted a longi-
tudinal study with five college students. Our find-
ings show that stress, productivity, and sleep are
the most impacted dimensions concerning college
students’ well-being. These issues mostly hap-
pen because students are not well prepared for the
transition to college and the abrupt changes which
come with it. These problems are exacerbated
by poor help-seeking behaviours, as students do
not usually search for help unless it is suggested
to them. Participants agreed that our approach
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helped them better manage their well-being by in-
creasing moments of reflection, and therefore, their
self-awareness. Nevertheless, we elicit acceptabil-
ity issues that indicate some users might prefer a
digital-only approach. Our findings were not con-
clusive regarding data-sharing, and we were not
able to evaluate its value and whether it facilitates
and encourages help-seeking. Finally, we also
found an opportunity to add more functionalities to
our tools to ease and promote problem-solving and
goal-setting techniques.

Future work involves research to elicit college
students’ preferences regarding analogue and dig-
ital approaches. To increase our tools’ acceptabil-
ity among college students, we suggest focusing
on both a digital-only tool and on improvements for
the approach explored in this dissertation. There
is also an opportunity to add more functionalities
to Danny for better supporting problem-solving and
goal-setting techniques. Since we were not able to
prove the value of our tools regarding data-sharing
and help-seeking, we suggest a user study with a
larger sample of participants and for an increased
length of time. Additionally, it would be beneficial
to test this system by integrating it in a college
help program, where both students and stakehold-
ers could work together.
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