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Introduction
College and university campuses have become a locus for conversations regarding mental
health and the struggle to balance academic success with physical and mental well-being. Given
that college students are often participants in psychological research, there is a wealth of
knowledge on this specific population. There are also a number of efforts to better understand
and address the well-being of students. The CampusLife project, which has brought together
researchers at Georgia Tech, Dartmouth, Cornell, and Carnegie Mellon to study how digital tools
can measure various factors that affect student well-being. The objective of this project is to
draw on that context to research how to convert digital tools into a means of both measuring and
improving student well-being through multiple dimensions.
Given the ubiquity of smart phone and social media use among college students, these
technologies provide an excellent source of information on their day to day activities and selfexpression that can be mined for data. Online interactions are increasingly becoming a space in
which people express themselves, share their emotions, and seek support. People find space to
express themselves genuinely, or present certain images of themselves that carry their
internalized expectations and intentions to interact with others. These interactions serve not only
as a social locus, but as a means of chronicling one’s own experiences, creating personal
histories and documentation of moment to moment experiences. Recalling emotional states, past
perspectives, or the many factors that affect emotional and physical well-being continues to
present difficulty even to people immersed in spaces where documenting everything from moods
to meals is perfectly normal. In our social media records, we create narratives that we can
sustain, edit, or learn from, but often struggle to do so.
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Individual data points may say very little in isolation, but research like the CampusLife
project have been developing ways to combine that data into meaningful holistic analyses of
individual’s well-being. Communicating those results to a student population that is already
inundated in messages encouraging them to maintain a balanced life style presents a challenge to
provide meaningful information in a useful way.

Figure 1. A meme expressing the struggle to establish a healthy balance between
many factors that contribute to well-being, by Stokesandoates.
The goal of creating such a tool is to understand what elements are most useful and
relevant to communicate to student users, and how to do so in a way that empowers them to
benefit from that information, and not enter into ruminative states in which a negative affective
response to awareness of a negative affective state becomes a downward spiral. Therefore, a
significant element of this project is understanding how people, especially students, respond to
self-reflection, what elements of self-reflection can be harmful and helpful, and how to use that
understanding to inform the development of a useful and engaging application.
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A well designed reflection tool can provide a means for students to become more
conscious of their mental state and mental patterns, reflect on their emotions, build capacity for
stressful situations, and utilize resources during times of distress. An effective means of building
emotional intelligence, which would allow for better understanding and regulation of emotional
well-being, provides utility for students who experience mood disorders as well as students who
experience any kind of stress. A tool to utilize the data produced by studying student social
media posts and provide beneficial reflection on emotions and well-being might take the form of
an application that could be used in conjunction with social media to record and reflect on
students’ well-being over time. Such a tool would need to take into consideration a variety of
factors, and will ideally be designed in response to the interests of students who wish to become
more aware of their thought patterns and affect. It could also provide motivation to participate in
research regarding the kind of information such a tool would collect in order to provide
feedback.
To design this tool, it is important to gain a more in depth understand of what issues users
find more relevant, such as whether they want to understand their own habits, be able to visualize
patterns in their experiences, connect those patterns to environmental factors, and what they may
identify as warning signs that are not identified by the machine learning techniques used to mine
data from social media posts. It may also be useful to understand whether people need different
types of feedback from different factors. A user’s frame of mind could also potentially affect
their response to different kinds of feedback, so it is important to understand how someone who
is experiencing symptoms such as, for example, those that can be risk factors for depression will
respond to becoming aware of negative mental patterns versus someone who is inclined to
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perceive themselves as a positive person. It is important to be sure that feedback does not cause
deleterious effects on the user.
The design preferences of users should also be taken into consideration. I would like to
evaluate whether users would prefer an integrated application that would operate in conjunction
with the social media they use and assume an element in that interface, or an application that
might collect information from multiple social media sources. Students could provide insight as
to whether they would be interested in sharing this information, and with whom. A social
component could both encourage use and provide a means of connecting emotional reflection to
seeking peer support. Integration of self-reporting could provide additional beneficial
dimensions, especially for individuals who do not share as much relevant information on the
relevant platforms.
In summary, my objectives in this project are threefold: to use and support research into
automated collected of student well-being related data, to provide design recommendations for
applications tracking and reflecting on that data, and to provide an integrated solution to the
myriad of well-being related applications currently on the market. I believe my research into
attitudes towards a tracking and reflection tool can help inform tools designed for projects such
as CampusLife, help motivate participation, and provide positive interventions alongside data
collection. This proposed tool provides a way of comparing self-reporting and automated
tracking, which provides a more robust way of verifying measurements. The design
recommendations I make can be used in this project, as well as by other creators of applications
in this domain. Currently, there are many different applications that track well-being or seek to
improve it, but the selection can be overwhelming, and my design is a template for a integrating
multiple topics into a single solution in one simplified interface.
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User Requirements
Context of Use Literature Review
Campus Life Research
The rising interest in understanding and improving the well-being of college and
university students has led to research aimed to understand the way many factors, social,
physical, mental, and academic are closely interconnected.
This has led to projects such as the CampusLife project, an interdisciplinary investigation
currently being conducted by a number of schools to track student life and well-being. The
original iteration of the study, conducted at Dartmouth, used a continuous sensing application to
assess stress, sleep, mood, sociability, mental well-being, and academic performance over the
course of a ten week semester (Campbell et al 2014). The study showed that workload and stress
increased, while positive affect, sleep, conversation, physical and social activity, and class
attendance decreased over the course of the study.
The researchers used mobileEMA, a flexible ecological momentary assessment, as well
as pre and post surveys to understand their student users. They intentionally did not provide
feedback, as they did not intend to alter student behavior. The StudentLife application
automatically collected information from sensors such as light, phone usage, physical movement
from the accelerometer, location, and sound both ambient and conversational. Using this data, it
was able to record physical activity, social activity, and sleep. The pre and post surveys were
used to connect data with mental health by measuring depression, perceived stress, loneliness,
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and flourishing. They observed that students with positive affect also flourished (Campbell
2014).
One way of measuring social interaction is drawn from the previous study conducted by
Wyatt, Choudhury, and Bilmes (2007) in which a method to identify conversation and speakers
within a multiple person conversation without capturing intelligible speech was developed. This
allows a phone to record the amount of time individuals participate in conversations in a nonintrusive way that preserves the privacy of those conversations (Wyatt, Choudhury, and Bilmes
2007).
The advantage of using passively sensed data is the reduction of necessary self-reporting,
which is both intrusive and unreliable as indicated by the drop off of participation in the study
throughout its course (Wyatt, Choudhury and Bilmes 2007). There are several measures that
have also been used to collect data from participants by asking participants questions. The PAM,
photographic affect meter, is a tool that uses pictures to assess users’ affect. A useful tool for the
kind of regular sampling conducted in the campus life study, it presents users with a set of
pictures that represent affective state and intensity (Pollack, Adams Gay 2011).

Social Media Data
The smart phones used to collect passively sensed data about students can do so because
they are already a constant presence in student’s lives, as social media often is as well. Social
media captures vast amounts of self-expression that can provide a valuable source of data about
students’ internal experiences, as well as playing an important part of their social experiences.
Research on what messages are carried in online narratives and the coded emotions in the
language of social media users has led to a number of tools that can be used to collect
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information from users regarding their mental states simply by analyzing their social media
interactions. There are a number of factors that can be measured from social media posts
including words that are indicative of positive and negative affect and language patterns that are
reflective of various mental states. The kind of language used may vary between populations, so
more investigation is needed to better understand how it will vary between users based on factors
such as gender which may also affect word choice, personal expression, and the means by which
users communicate their emotions.
A meta-analysis of the effects of the internet on psychological well-being, social
relationships and social support found that the internet can foster community, help people find
likeminded communities, connect with family and friends, build social capital, and build new
relationships (Bargh and McKenna 2004). It can reduce stress to be part of supportive online
communities, and relationships conducted online are similar in breadth, depth, and quality to
those formed face to face (Bargh and McKenna 2004). Another study confirms that online social
life provides similar benefits to in person socialization. Larger networks online as well as offline
can allow people to maintain social relationships, get social support, and participate in socially
motivated behavior. Specifically users to accept more friendships, and users who have high
levels of offline social interaction and moderate levels of online social interaction have the best
outcomes, so comparing the balance between online and offline socialization can provide a
useful source of information (Hobbs, Burke, Christakis and Fowler 2016).
Moreover, students with depressive symptoms use the internet much more than their
peers who do not experience depression (Kotikalapudi, Chellappan, Montgomery, Wunsch, and
Lutzen 2012). The usage patterns of depressed students also differs from their peers. These
patterns can be measured without collecting identifying data, based on the use of applications

Ott 10

Student Well-being Reflection Tool

and the randomness of online behavior. This is another form of passively sensed data that can be
used to infer mental states, especially in conjunction with other measures.
Because students do work to build social capital online (Bargh and McKenna 2004), it is
important to understand whether the ways in which people choose to present themselves
obscures markers that could provide information about well-being. Even using self-reported
factors, it is important to keep in mind people often project certain personas that may not be
entirely true to their feelings. There is some evidence that people may present themselves more
honestly online, without the social pressure of face to face interaction.
One study finds that people who believe they express their true selves online are more
active and share more self-disclosure, and their posts show more self-oriented motivations, but
they don’t necessarily receive more posts or engage in building connections at greater rates than
their peers (Seidman 2014). People who experience greater social anxiety and loneliness are
more likely to express themselves online (McKenna, Green and Gleason 2002). This selfexpression can lead to close and lasting friendships, that also improve liking in face to face
encounters, so while it can be indicative of offline loneliness, it is a means of forming strong and
durable connections for people who do express themselves fully online regardless of their wellbeing (McKenna, Green and Gleason 2002).
These large scale factors indicate that social media can be a source of understanding the
connections between online behavior and well-being, but also a source of support and
connection. Analyzing the linguistic content of written expression can provide greater
granularity to better understand how written expression contains information about a student’s
well-being. Rude, Gortner and Pennebaker (2004) examined the differences in personal writing
between students who had never experienced depression, have previously experienced
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depression, or were currently depressed, and found that depressed students used more negatively
valenced words and the word “I” more often. The prompt given the students was intended to
promote self-reflection, and “depression prone individuals”, who had previously been depressed,
used the word “I” more frequently towards the end of the essay, potentially entering into
ruminative state (Rude et al 2004).
Sentiment classification could ideally provide more detailed understanding of the
affective states of social media users. De Choudhury, Gamon and Counts (2012) examined text
of twitter posts in order to identify a group several human affective states that can be predicted to
reach a more sophisticated understanding of the user’s emotions. Machine learning algorithms
require labeled data for training, so this group used mechanical turk to classify content in order
to overcome the limitations of hand building lists, relying on mood hashtags, or mapping from
explicit words associated with various moods, which may not correspond to the moods of the
statement in which they are contained. This process filtered out non mood words such as sleep
that could convey information about a person’s state, but could be incorporated into a different
kind of filter. The findings of this study showed that the patterns of some moods are easier to
identify than others, but they can be grouped to accurately predict positive and negative affect
(De Choudhury et al 2012). This suggests that machine learning tools can be used to infer
patterns of positive and negative affect from social media posts.

Fostering Positive Self-reflection
As shown by the study of the language use of depressed students, self-focused language
can be an identifying pattern that can be prompted by rumination (Rude et al 2004). However,
the discussion of what constitutes rumination, and the role of self-focused attention shows that
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self-focused attention is not exclusively negative thought patterns and can be productive under
certain conditions.
Self-reflection can lead to self-rumination, in which case self-reflection does not benefit
people with depression because people with depression are likely to ruminate as well as reflect. I
use the term rumination to distinguish a harmful form of self-reflection that is identified in the
literature to distinguish it from other forms of self-reflective or repetitive thoughts. Takano and
Tanno (2009) define rumination as the tendency to repetitively focus on symptoms of distress
and not the possible causes. It is a risk factor in depression, predicts duration and severity of
symptoms. It leads to less effective problem-solving, increased recall of negative memories, low
sense of mastery (Takano and Tanno 2009). This also suggests that it makes it more difficult to
accurately reflect and recall relevant positive affective states.
Takano and Tanno (2009) also emphasize difference between adaptive and maladaptive
ways of ruminating based on thoughts that are goal oriented. Self-reflection is helpful as long is
avoids leading to self-rumination, while self-focus exacerbates negative moods (Takano and
Tanno 2009). This reflect the findings of Mor and Winquist (2002), who’s meta-analysis
confirms that focusing on negative aspects leads to negative affect, positive aspects is less
negative affect. They found that self-focus is a multifaceted regulatory process, not
automatically leading to negative affect. Negative affect leads to selective selection of negative
information, including overestimation of likelihood of negative events occurring in the future.
They examine how self-focus and negative affect are related and conclude that self-focus is
highly contextual and varies based on a number of factors. Lack of self-focus after positive
events is maladaptive pattern, because self-focus after positive events has a positive effect on
affect (Mor and Winquist 2002). This suggests that automated reflection that helps provide
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positive reminders could be very beneficial. They also found a strong association between
ruminative self-focus and negative affect, and found that the studies that measured this asked
participates to focus on the reasons and consequences of their mood (Mor and Winquist 2002).
This provides an important distinction in the way users are encouraged to self-reflect in order to
ensure it is productive.
Smit and Alloy (2008) also examined many models of rumination in order to compare the
ways they are measured and their validity. Some of the common features that have been
corroborated by multiple sources include the repetitive negative thoughts, thought there is a
complex discussion of different models to understand rumination and how it relates to other
factors such as worry, stress, trauma and psychopathology more generally. They also recognize
several models that distinguish positive and negative forms of rumination, and note multiple
studies have confirmed positive thoughts are connected with problem-solving. However, this
meta-analysis also considers the stability of rumination, and based on many studies it reviews it
appears rumination may be a fairly stable trait as a response to triggering incidents for
individuals who tend to engage in rumination. For this population, it’s a maladaptive type of
self-relevant thinking. Rumination is also associated with decreased emotional management,
emotional awareness, and ability to problem solve, including problem solving in social contexts.
This study connects these abilities to emotional intelligence, defined as skills of monitoring,
identifying, and regulating emotions (Smit and Alloy 2008). These are skills that could be
supported through an application that connected information to relevant responses.
According to Hixon and Swann (1993), self-reflection that is helpful or unhelpful is often
distinguished by the success of self-reflective activities. If they lead to insight they are helpful,
while if they are stymied and insight is prevented they reinforce negative thought patterns.
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Another important difference they found was that prompting a participant to understand what
they are feeling leads to greater accuracy, while asking why they feel that way leads to lower
accuracy. In this study, participants viewing feedback with time to reflect, chose feedback that
matched their self-conception (either positive of negative views of their own abilities) when
offered a choice of positive or negative feedback. Lack of reflection caused people to rate their
sociability higher, time to reflect allowed people to assess themselves more accurately. Too
much reflection, such as over a longer period of time, does not yield benefits and may be less
accurate. Essentially self-contemplation over a long period of time tends to resemble snap
judgements that are similarly inaccurate (Hixon and Swann 1993). Providing tools to help
people self-reflect might ameliorate some of those problems, because over time self-reflection
becomes inaccurate.
In contrast, Silvia, Eichstaedt and Phillips (2004) suggest that rumination is motivated by
threat, while reflection is motivated by self-focused curiosity. These researchers frame selfreflection as self-relevant motivation, rather than self-focused attention. They use the definition
of self-reflection as the inspection and evaluation of one’s thoughts, feelings and behavior,
whereas insight is the clarity of understanding of one’s thoughts, feelings and behavior (Grant,
Franklin and Langford 2002). They also suggests self-regulation is a process for the attainment
of goals, where people set a goal develop and execute actions, then self-reflect and evaluate in
order to either change what isn’t working or recognize when success is achieved. Self-reflection
serves to gain insight and build internal state awareness. It is negatively correlated with anxiety
and depression. These constructs are connected to the ability to identify and express feelings. It
is possible to have self-reflection without insight, but you need insight in order to make positive
progress. Goal attainment and self-regulation are functions of emotional intelligence, which

Ott 15

Student Well-being Reflection Tool

require the cognitive flexibility to see options they have in any situation and a willingness to
adapt to it (Grant et al., 2002).
This study use questions to evaluate engagement in self-reflection by asking whether
participants spend time thinking about their own thoughts and feelings, their need for selfreflection: if it’s important and interesting to understanding their feelings, and their insights:
whether they are aware and understand their own feelings (Grant et al., 2002). This is closely
tied to research on the benefits of mindfulness to build self-efficacy with regard to achieving
goals. Williams (2008) discusses the benefits of understanding mental states as controllable,
especially for groups of people who experience negative affect as symptoms of their
psychopathology. Unattainable goals lead to harmful ruminative thinking and decreases people
pursuing realistic goals, while fostering nonjudgmental acceptance of mental states and letting go
of negative thoughts help people focus on attainable goals (Williams 2008).
All of these studies highlight the necessity of not just providing means of seeing
information, but of processing it in productive ways. Feedback tools for reflection on well-being
should foster emotional intelligence and boost efficacy by encouraging a mindful approach that
shows positive valenced content as well as realistic views of negative valenced information.
They need to ensure that information leads to productive insight by supporting problem-solving
and viewing alternative perspectives and means of changing a current situation, rather than
treating a mental state as an absolute data point. By focusing on naming emotions, and not
trying to identify their source, an application can lead to positive self-reflection and away from
harmful rumination. Building internal awareness for the user can build improved flexibility for
dealing with negative states and a greater sense of mastery over personal well-being.
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Existing Applications
With recommendations from the Social Dynamics and Wellbeing Lab (SocWeB), I
looked at existing tracking tools to better understand existing options for tracking and selfimprovement. My focus on previous work is on the research on tracking, more than existing
tracking applications, since part of the objective of my project is to suggest a way to use the kind
of research conducted in the CampusLife project and SocWeB lab to provide participants with
valuable insights and a way of benefitting from the collected data.
The most similar application is the BeWell application, developed at Dartmouth where
the StudentLife study, which preceded the CampusLife study, was conducted. This application
sought to use passively tracked data to provide the student using the application with insights
into their well-being (Lane et al 2011). The StudentLife study has several limitations, including
the fact that it did not investigate the effect of self-reflection. I believe it is complementary to
my research, as it focused primarily on the technical implementations and means of visualizing
data. Some of the limitations of their design include the fact that the application scores factors
related to well-being. It also uses visualizations of animals modeling behavior, and it would be
beneficial to check whether this has a positive effect or risks similar to social comparison if
people empathize with, for example, the lonely fish who lacks a school of fish. The application
provides constant feedback showing the well-being scores on the phone screen, which may
contribute to harmful rumination, since frequent and long term exposure to this information
encourages dwelling and reduces accuracy of self-reflection. It does provide groundwork for the
technical implementation of a similar application using the CampusLife data. The BeWell
application required testing to check its accuracy, which was conducted with a very small group.
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My application proposes using both sensor based and self-reported data, which would allow for
much more personalized calibration, and multiple checks for accuracy.
The Social Dynamics and Wellbeing Lab (SocWeB) has suggested applications based off
their research on the needs of students. The lab looked at the data students share on social media
in order to provide users with relevant feedback and help them utilize positive coping strategies
during times when they exhibit greater levels of negative affect through their social media posts.
The “Moon Phrases” application prototype was one such project to provide users with a means
of reflecting on their emotional state, based on their social media activity, and responding to it in
positive ways (De Choudhury, Gamon, Hoff and Roseway 2016). The accompanying paper also
suggested room for further improvement on tools with a similar objective, including integrating
self-reporting, comparing and tracking both self-reported and social media data, and identifying
risk factors. It also considered the limitations of identifying the ways individual signs of crisis
may differ between individuals. It is important to understand what those warning signs may be
and what is needed for an individual to recognize and engage with those signs in order to get
help. Future iterations of this research could inform the contents of the well-being and reflection
application, to both recommend resources to students before and during crises, and to evaluate
the efficacy of such interventions.
In looking at other applications that are not associated with similar research, I found they
fall into the categories either of tracking well-being related factors, often in a single domain, or
of specific types of well-being improvement interventions such as gratitude journaling. They
include applications that encourage and track a single factor such as hydration. There are many
applications that focus specifically on food, diet, or exercise tracking and habits. There are also
a number of applications that encourage journaling. Instead of comparing the multitudes of
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applications, since health and fitness are an entire category of applications on google play, I
chose to look at what features stood out among several highly rated applications across the
domain. Since the focus of this project is on how to connect tracking across multiple dimensions
of well-being, with reflection that enables users to make positive changes, the wealth of existing
applications provide insights into addressing specific components of both tracking and selfimprovement. However, many focus on a particular subdomain of well-being. This enables
them to provide a more encapsulated experiences, but may provide less holistic approaches. In
looking at many applications, I specifically considered what features they provided that could be
used in an application that attempts an inclusive approach.
Several applications have compelling features that I used to inform my design choices.
RealifeChange allows users to tag journal entries, an interaction I chose to emulate. Happify
provides daily exercises and tracks mood before and after to provide users with a way of seeing
the benefits of doing the exercises, which is similar to the suggested recommendations for
positive strategies my app provides. Stigma is an app that allows mood tracking over time and
journaling, which also connects individuals who want to build a support network. Clue, a
menstrual tracking app, includes a number of different factors or symptoms that can be added to
the panel where users record their daily symptoms. This allows them to choose which and how
many factors they will track. The autonomy these choices afford, along with its visual design,
make it one of the most popular menstrual tracking apps, but it still restricts user’s choices.
Many applications have ways of creating notes, and a variety of visualizations including circle
charts, calendars, and graphs. Because the range of visual designs has been so thoroughly
explored, I want to focus on a way of combining information in a way that encourages users to
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find appropriate strategies. I also want to suggest ways of allowing manual tracking with auto
tracking, and programmatically surfacing relevant strategies.

Understanding the users
Drawing on the interest in student well-being and groundwork laid by the CampusLife
project, and my own position as a graduate student, I decided my primary focus would be on the
student population. This population is, and is increasingly, diverse and includes a wide range of
ages and backgrounds. The issues affecting students’ well-being vary widely, as do their habits
with regard to tracking well-being.
These raise important questions that I sought to answer in understanding my population.
Among them, does a person’s mental health affect their needs or interest with regard to this type
of application? If the needs of students differ based on their preexisting mental state, it might
suggest a need for more targeted applications for different populations. Another important factor
that might affect my demographics is whether individuals already track personal data, and
whether they are interested in tracking data. If people who do not track data are not interested in
tracking data, the focus should be on students who do choose to track data. If, however, people
are interested in tracking data, but do not for other reasons, it’s important to address those
reasons in order to reach a broader population. I also wanted to know whether the ability to
reflect would motivate participants to take part in the well-being research conducted by the
CampusLife project and the SocWeB lab.
In order to understand the needs and interests of a diverse population, I decided to
conduct an online survey where I would collect information to better understand how different
demographic factors and habits might affect the relevance of a reflection tool for different groups
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of people. I included questions about current tracking habits, interest in tracking, age and
student status, mental well-being factors, and interest in various ways of tracking behavior, in
order to better understand the people who might use a reflection tool. I also asked questions
about the kinds of features people would expect, how they would anticipate using the
application, and what concerns they might have. I used the responses from this survey to
develop a set of design guidelines that I used to inform my prototype and that can be used by
future projects that are interested in working with a similar population. The results of the survey
and design guidelines are delineated in the methods section, below.

Methods
Procedure
Based on my contextual research, I came up with potential features and questions, to
gauge interest in a feedback tool that would provide users with constructive feedback, interest in
specific features, different ways the application could be used, and problems users might
encounter. I analyzed the results with the help of Andrea Hu, an undergraduate computer
science student who assisted me in building charts for information not graphed by Qualtrics. The
conclusions from this survey informed the development of design guidelines and design choices
I used to develop a prototype. I proposed a user test with this prototype and an interview to
assess the design choices and content of the application. The survey and user interview was
accepted by the IRB.

Survey
The survey consisted of a single, online survey completed in less than 45 minutes. It was
completely anonymous and did not collect any personally identifying information. The survey
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included questions about interest in an application that would give users feedback to help
improve their well-being, questions about their tracking habits and interest in tracking, interest in
specific features, and how they would use the hypothetical application. See appendix A-C for
complete survey.

User testing interviews
The user testing interviews were conducted in the TSRB at the Georgia Institute of
Technology. The prototype was hosted on the researcher’s computer and the screen was
recorded along with audio from the user interviews. The user interview consisted of several
types of questions including findability tasks, where users were asked to complete various
actions and whether they recognized various options, whether the available options made sense,
were desirable, or were lacking important elements. Participants were also asked their
preferences between different options. Participants were asked if they liked and would use
various features and the overall application. In several places, participants were asked to weigh
their desire for convenience against a greater number of choices, to understand where to provide
autonomy versus simplicity. The complete protocol is attached, however, the participants were
invited to interact with the prototype naturally and think aloud or narrate their interactions and
questions were used to prompt further interactions. The actual questions asked varied based on
those interactions as well as the participants thoughts on the ways they would use the prototype.
See appendix D and E for complete user testing protocol.

Participants
Recruitment for the online survey and for the user testing interview was conducted on
social media such as Facebook, email and slack. All participants completed the same survey.
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The only restrictions were that they must be above the age of 18, and able to read and give
consent in English. There was no compensation offered.

Survey
The online survey received a total of 88 responses, 60 of which were complete. The
study participants reported diverse demographics, including students and nonstudents or various
genders and ages. Roughly 17% of participants reported a nonbinary gender, 23% reported
identifying as men, and 60% identified as women. While 34% of participants were not students,
66% were students. Their ages ranged from 19 to 53, with most participants falling between the
ages of 20 and 35.

Figure 2. Distribution of ages, graph by Andrea Hu.

User testing interviews
There were 13 participants in the user testing interviews. Their ages ranged from 22 to
36. 10 participants were students, 3 were not, but had recently been students. Each interview
lasted approximately half an hour, ranging from 25 to 50 minutes per participant.
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Tools
Survey
The online survey was built in Qualtrics, an online survey building tool that provides
tools for multiple types of questions and analysis. The survey included the DASS21. The
DASS21 is a 21 item questionnaire, a shorter form of the Depression, Anxiety and Stress Scale.
It is not intended, and I did not use it, as a diagnostic tool, but a way of gauging the presence of
symptoms common to depression and anxiety over the course of the previous week. It can assess
the severity of a patients symptoms, and I used it as a measure of severity of current mental wellbeing, to compare the results of participants who reported good mental well-being and poor
mental well-being. According to instructions by Fernando Gomez, Clinical Psychologist, I
added up each mood category of stress, depression, and anxiety respectively, doubled them
according to the shortened question list protocol. I assigned numerical values to each level of
severity in which the values for the mood categories fall: normal is 1, mild is 2, moderate is 3,
severe is 4, and extremely severe is 5. I then added up the severity ratings to create a composite
rating between 1 and 15, which I divided into three categories of composite severity. This final
mood rating is what I use to group individuals into three mood rating categories based on their
composite severity. The complete survey and DASS21 are included in the appendix.

User Testing Interview
During the user testing interview, I used a mobile application prototype built in Axure
and hosted online. The sessions were recorded using Snagit 13, a software that allows capturing
the screen and audio. I also took notes to assist in analyzing the video after the session.
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User Interface
The prototype was built in Axure, an interactive prototyping software. The focus of the
prototype was on enabling users to experience realistic interactions that they might encounter in
an application, to understand and comment on its purpose, to record or track data, to view and
understand data, and to access means of reflection and improvement. I built this prototype in
Axure so I could rapidly iterate on the design and test solutions to design problems I
encountered. I did not program a working application outside of Axure due to the many
technical constraints. Several of the features I illustrated in Axure are not yet programmatically
available, but based on the possibility of integrating the research of the Social Dynamics and
Wellbeing Lab. It would also draw on the work of the CampusLife project. I lack the technical
expertise to build a mobile application, and can provide a greater range of working interactions
to create a more realistic simulation for participants in Axure.
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Figure 3. Initial version of tracking page (left) and later iteration of tracking page
(right) with final menu and labels.
Due to both time constraints and the fact that most user testing participants were students
in related domains and therefor expert users who offered significant constructive feedback, I
made several improvements to the prototype to test potential solutions surfaced in those
interviews to problems in the initial design. The first five participants immediately surfaced
several design improvements that I made and tested with the latter eight, in order to assess the
improved interface.
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Figure 4. Initial version of chart view (left), and later, combined chart and log
view with recommended strategies button (right).

Results
Survey
Habits

Most participants were recruited via Facebook, and 94% reported using FB, 33% Twitter,
40% used other social media including Instagram, Snapchat, Tumblr, messaging applications,
one person claims they do not use social media. When asked whether they currently track
personal data, 53% participants reported they did not currently track personal data, while 47% of
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respondents reported they did track data. Of the 27 respondents who provided details on what
they tracked, roughly 63% of those who specified what they tracked used some electronic
tracking such as Fitbit, apple, MyFitnessPal, or another device, a total of 15. 3 people mentioned
using journals for tracking. Seventeen participants recorded physical activity, 11 recorded food
or nutrition, though only 3 recorded weight, 7 tracked menstruation, seven recorded sleep in
either duration quality or both, and 6 reported they tracked mood.
Interest in Application

Figure 5. Bar graph of responses to question: Would you be interested in using an
application that helps you synthesize tracked information?
Only 3 people said they would definitely not want to use an application that would
synthesize tracked information, and 15% probably were not interested. Among 80 respondents,
45% might or might not be interested, 24% were probably interested, and 13% were definitely
interested. In contrast, 21% were definitely not interested in using a similar Facebook
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application, 41% were probably not interested, 11% might or might not be interested, and 25%
were probably interested, with a single respondent (1%) saying they were definitely interested.

Figure 6. Bar graph of responses to which of the four options participants would
use AT ALL.
When given the option between different types of well-being applications, most
expressed interest in a reflection tool. That includes 41% of participants who would use an
application that integrates social media to provide reflection, 51% would use an application not
connected to social media that tracks data from a phone, and 45% would use a self-reporting
application. Only 19% said they would not use an application that provides tracking and
feedback. When asked to choose a single option, only 16% would not choose any application,
and 19% selected an application that would integrate social media, 35% chose the application
that collected sensor data, and 30% chose an application that used self-reported data.
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Fig 7. Bar graph of responses to which of the four options participants would
MOST PREFER.

Figure 8. Bar graph of responses to question: How often would you use a tracking
app that gave you some kind of feedback?
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Participants were asked how often they anticipated using a reflection application, and
19% said more than once per day. 333% said once per day, 28% said a few times per week, 5%
one a week, 13% primarily during high stress times, and 1% only during high stress times. In
total, more than half of respondents said they would use the application at least once per day.
When asked to describe the hypothetical application in a single word, after being shown
various questions about possible features and uses, the vast majority of words chosen to describe
the application where positive. Thirty-four responses that said they would describe the app as
“helpful”. The most frequent negative association is that it would be annoying or intrusive.
Some participants raised concerns about feeling shame or guilt, a cumbersome experience, or an
experience that can be both generic and eerily intimate.
Motivating research participation

In order to gauge whether providing a reflection tool might motivate participants to
contribute to future research on well-being, I asked whether they would be more or less willing
to participate in a study that included tracking information if it provided some form of feedback.
Only 8% of people said they would be slightly less likely to participate, none were certain they
would be less likely to participate. In fact, 18% of respondents said they were extremely likely
to be more willing to participate, and 59% were somewhat more likely to participate, leaving
only 14% who were unsure. Getting insights or self-discovery would motivate 47% of
respondents who specified their reasons. A sense of benefit, transparency of the research process,
and the ability to learn about and contribute to the research were also popular motivators. An
interesting distinction that arose in these responses, as well as in later comments, is that while at
least one participant expressed being more interested in seeing their own data trends, another
expressed less interest in seeing graphs of their experiences and more interest in the feedback
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they might receive. Though only 6 people said they would be slightly less likely to participate,
some participants expressed concerns about privacy. In addition to privacy concerns, some
participants said their response would depend on the material being tracked.

Figure 9. Bar graph of responses to question: Would you be more or less willing
to participate in a study that included tracking information if it provided you with
some form of feedback?
Features

Participants were asked their preferences for or against specific features. Only 2 said
they would probably not want to be able to see how their tracked data changes over time (3%),
and 3 were unsure (4%). 45% probably would and 49% definitely would want to see how their
responses changed over time.
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Figure 10. Bar graph of whether users want to see change over time.

Figure 11. Bar graph of whether participants would be interested in an app that
suggested positive interventions.
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Participants also largely favored the option to receive positive interventions, only two
people expressed they would not want interventions, and two said probably not. Almost 20%
said might or might not, but 51% probably did want interventions and 24% definitely wanted
positive interventions. The responses to what kinds of interventions they would want to use or
have available varied, but participants definitely did not want interventions at rates consistently
under 10%, with the exception of on-campus resources, which 14% definitely did not want. The
full table of responses to proposed interventions is listed in Appendix F.

Figure 12. Bar graph of which interventions participants would want to use.
When asked what other kinds of resources they would want to see in the application,
many participants expressed satisfaction with the list of suggested trackable items or
reemphasized items from the list. Many mentioned wanting reminders for hygiene related self-
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care, and keeping track of, preparing or predicting times of distress. Many participants also felt
that they would want assistance with building or maintaining positive habits.

Figure 13. Bar graph of what factors participants would be interested in tracking.
Reponses to which types of well-being factors participants would want to track also
varied widely. Factors that only affect specific individuals, such as blood sugar and substance
abuse, had 15% and 17% (respectively) of participants said they definitely did not want to track
those factors. 13% also definitely did not want to have the content of their social media tracked.
All other factors elicited more flexible responses. When given the option to suggest other
trackable factors, two people mentioned interest in tracking sexual activity or arousal, two
participants were interested in tracking their energy level, and another mentioned they are most
interested in tracking the connections between different factors, such as mood and menstruation.
The full table of responses to proposed trackable factors is listed in Appendix G.

Ott 35

Student Well-being Reflection Tool

Given the option to have the application show the user positive memories when they felt
badly, 53% liked the idea of being able to be shown positive memories, 25% were ambivalent,
and 21% disliked the idea.

Table 1. Table of whether participants liked or disliked the idea of being shown
positive memories when they were unhappy.
When given an open ended question asking for other interactions participants would
expect from an application, most participants felt this question had already been satisfied, some
raised specific concerns not expressed elsewhere. One participant was interested in advice.
Several were interested in being able to compare data, either to “normal” ranges, if it were not
harmful, or to other factors. One participant mentioned interest in being able to detect and
respond to trends, a response reflected in the previous question about what kind of feedback and
tracking participants would desire.
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Sharing

Figure 14. Bar graph of how likely participants were to use a tracking and
feedback application to share information with others.
More than half of participants said they would be extremely unlikely to share their data
with their peers, and half with their family members. However, a quarter of respondents were
likely to share with someone else, or another care provider. Roughly 45% would be willing to
share with a therapist or counselor. When asked with whom they would share their data, nine
said a significant other, six said another trusted person, one a psychiatrist, one anybody, and one
with nobody. The content participants expressed willingness to share varied depending on the
person with whom they might share it.
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Figure 15. Bar graph of what content users would share with different people or
applications.

Table 2. Table of rates of responses about what content users would share with
different people or applications.
Privacy

When asked about concerns that would arise using a tracking and feedback application,
the most common concern was privacy. While 27 respondents mentioned this concern, many had
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specific questions about data would be stored, protected, and accessed. In other questions as
well, the ownership of data, by whom and how it could be used, was important to many
respondents. The question of whether data could be monetized was raised as well. Three
participants mentioned concerns about the accuracy of information. In response to how they
would describe the app, one participant said it might be hard to take seriously. Other responses
mention that at least one participant felt unsure an application could provide relevant
information. When asked to describe the hypothetical application in one word, a few responses
included “doubtful”, “questionable”, and “creepy”.

Figure 16. Bar graph of whether users would be concerned about privacy while
using this kind of application.
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Table 3. Table of responses to question whether users would be concerned about
privacy while using this kind of application.
When asked about their concerns about privacy, approximately 21% did not express
concern, 41% were somewhat concerned and 38% were strongly concerned about the privacy of
the application.
Participants were asked whether they believed they would self-censor while using the
application under different conditions. Using a reflection application that would provide some
fort of feedback, 36% would self-censor, 39% would not, and 25% were not sure. If they were
sharing their information with a care provider, they reported being somewhat more likely to selfcensor. When sharing with a care provider, 63% anticipated self-censoring, 14% were not sure,
and 22% thought they would not. If they were sharing with friend, 78% would self-censor, 11%
were not sure, and 11% would not. The greatest level of honesty they anticipated was with
themselves, followed with care providers and least of all with friends.
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Figure 17. Bar graph of responses to question: If you were aware that an
application would give you feedback, would you change, or self-censor the
information you share with the app?

Table 4. Table of responses to question: If you were aware that an application
would give you feedback, would you change, or self-censor the information you
share with the app?
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Figure 18. Bar graph of responses to question: Would you change or self-censor
the information you share with an application if you were planning on using it to
share information with a care provider?

Table 5. Table of responses to question: Would you change or self-censor the
information you share with an application if you were planning on using it to
share information with a care provider?
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Figure 18. Bar graph of responses to question: Would you change or self-censor
the information you share with an application if you were planning on using it to
share information with a friend?

Table 6. Table of responses to question: Would you change or self-censor the
information you share with an application if you were planning on using it to
share information with a friend?
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Correlations

Using the Qualtrics cross tabulation tool to perform a multivariate analysis, I found the p
value for a chi square test to look for correlations between responses to different questions. See
appendix H for results of cross tabulations. Because slightly more than half of participants did
not track data, I checked whether there was a potential relationship between current reported
tracking habits and interest expressed in using a tracking application. However, there was no
statistically significant correlation between whether people were already tracking and whether
they expressed interest in tracking data using an application.
I looked for potential effects of student or nonstudent status and gender on questions
about preferences and habits. The only statistically significant relationship between gender and
question response is a p-value of .03 in a chi square test of gender and reminders to contact
people such as a friend of therapist. Students were more likely to express interest in on-campus
resources, with a statistically significant p-value of .04, and taking breaks, with a p-value of .05.
Students were also more likely to share social media check-ins, with a p-value of .02.
I checked whether there was a relationship between privacy concerns and whether
individuals reported expecting to censor themselves when using a tracking application. In chisquare cross tabulation of privacy and self-censorship, concerns about privacy were correlated
with self-censorship with care providers with an alpha of .03, and self-censorship with friends,
with an alpha of .05. The correlation between self-censorship with a private application and
concerns about privacy was not statistically significant, with an alpha of .5. I also checked
whether there was a relationship between privacy concerns and other preferences expressed
throughout the survey, but no results were statistically significant.
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As described in the methods section, I grouped participants into three categories of
mental health: mild, moderate, and severe. Fewer participants responded to the DASS21, so
many remained ungrouped. With the assistance of Andrea Hu, a senior computer science
student, who helped create graphs and calculate correlation coefficients, I compared the mental
health score to several questions to assess whether there was a correlation between mental wellbeing and responses to questions.

Q28: Would you change or self-censor the
information you share with an application if you
were planning on using it to share information
with a care provider?
10
8
6
4
2
0

Mild
Moderate
Severe
Strongly agree Somewhat Neither agree Somewhat
agree
nor disagree
disagree

Strongly
disagree

Not Grouped

Figure 19. Bar graph of responses categorized by mental well-being to question:
Would you change or self-censor the information you share with an application if
you were planning on using it to share information with a care provider? Graph by
Andrea Hu.
The correlation coefficient of mental well-being and likelihood of self-censorship with a
care provider is -0.087. The likelihood of self-censorship with a friend is weakly correlated with
a coefficient of -0.054. Greater severity of mental health issues is strongly correlated with
decreased likelihood of self-censorship with a care provider, and weakly correlated with
decreased likelihood of self-censorship with a friend.
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Q21: Would you like a feedback application to
show you positive memories when you are
feeling badly?
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Figure 20. Bar graph of responses categorized by mental well-being to question:
Would you like a feedback application to show you positive memories when you
are feeling badly? Graph by Andrea Hu.
The correlation coefficient of mental well-being and wanting to see positive memories is
-0.097. This strong, negative correlation suggests someone with more negative mood symptoms
may have a stronger liking for positive reminders.
Frequency of predicted use of the application and mental well-being are weakly
correlated, with a coefficient of -0.054, as is mental well-being and interest in positive
interventions, with a coefficient of -0.054. This suggests that users with poorer mental health are
more interested in positive interventions, and may use the application more frequently.
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User Testing Interviews
Introduction

While some participants had trouble thinking of some data they track, almost all did track
personal data, although at least two participants initially said they did not track data before
mentioning examples of data they did track.
Participants mentioned recording blood sugar and sugar
intake, health factors with multiple health related
applications, and journaling. One participant mentioned
that the motivation to track and improve well-being
factors came from guilt, “I’m not going to make a
change unless I feel guilty”.
On the introductory page, only 2 participants
advanced without at least briefly reading the
description. Three participants said wanted more
information than was available on the opening page to
help them get started. One wanted to know what the
Figure 21: Welcome page
benefit of the application is, and to understand how the
application would help her meet her goals, another said “I’m not sure what the point of tracking
is if I can’t see the benefits, this application does [show the benefits].” Two participants
suggested having a tutorial, which would help guide a first time user around the application.
Two participants also suggested having a profile already set up, “set me up with a suggested list,
then I can modify it when I get it” so that a first time user would have the option to customize the
available tracks, but could immediately begin recording data if they so choose.
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Track Page

On the tracking or data recording page, the first five participants were all confused and
unable to correctly guess the purpose of the icons to edit the tracks, save data, or record
additional data. All five suggested that the edit button would open the option to make a note.
Even when shown where to edit the track, only one participant was able to locate the delete
button. Two of these participants anticipated that the arrows under the edit mode were to reorder
the tracks. All participants did understand that they could use the sliders to record data, but some
expressed confusion about the scale on which the sliders would be measured.
The ability to record a note was desirable to all but one participant, and one even
mentioned using a similar system in their personal journal. The tags were not immediately clear
to all participants. One participant said it was a
new idea to have tags for negative emotions,
and not sources of positive emotions, “tags are
for positive things like love, friends and
family.” Two users said that they would
frequently rewrite the same note, which they
found tedious and repetitive, and when tags
were described as a way of avoiding retyping
Figure 22: Record entry selection.

material, most responded that they did want to

have tags. One participant mentioned that they would want to use tags as metadata to find
relevant records. Three participants were confused by the ability to set or change the time,
though they agreed that they would expect to have the default time set, and to be able to record
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past events by editing the time. One user did not want tags, because he felt it would be
redundant with the phone’s autosuggest feature.
The first five participants were asked whether the page where data was recorded should
be called data recording or tracking, another suggested record data is ok, record wellbeing,
measure wellbeing, or record factors, and 3 participants agreed that the language should be
consistent. One did not like the term data, all were unsure but liked the term tracking to add
track.
One participant expressed an interest in fun engaging ways of expressing emotions to
answer well-being questions.
While the initial participants recommended having a save button and different options
from a slider, all subsequent participants said they would expect their data to automatically save.
Some even found save buttons redundant.
Adding tracks and strategies

Users encountered no difficulty in adding tracks or strategies. Four expressed confusion
about why the slider was available on the selection screen. When the scale of the slider was
adjustable with plus and minus buttons, users thought it was for moving the slider. Participants
differed on which types of choices they felt should be available, with 2-3 agreeing on having
sliders with a choice of scales, having different options available to record data, having a single
slider, but option of label, and having presets according to the topic being tracked. Most users
agreed that they would prefer a more restricted set of choices in order to make adding tracks
quicker and easier. Some did want a free input, some a drop down, but agreed that it is
confusing if the input is not labeled. A couple users acknowledged it might be good to have the
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same input method, such as sliders, because multiple options could be visually confusing, but
they would need different scales.
When browsing tracks to select, the first five users were confused when they saw them
organized by method instead of target type first, but wanted to have both options and the ability
to filter or search tracks, as did subsequent users.
One participant expressed a desire to be able to compare their tracks to others, or to an
average value, while 5 expressed interest in being able to set goals, three without being offered
the option. When given the option to set goal as a value, 3 were unclear why they would set a
goal and several were confused about how they might do so.
Two users suggested that they would use tags to preformat tracks. Two users pointed out
having passive data on the data tracks was unnecessary because it doesn’t require recording, and
two users agreed they would not need that information on the tracking page, though some liked
having those options in two places, both in
the settings and as tracks. If there are many
automatically trackable options, they may
need filters to sort the list in the settings.
The same person does want to have the

Figure 23: Track sort drop down menu.

options in settings and an automatic tracking
filter in add tracks.
Users recognized the add strategy button without difficulty, and identified that having
corresponding colors for strategies and the strategy button helped group them together.
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One user suggested that a filter was preferable to progressive disclosure, though a couple
felt filters were unnecessary. One user said it was better to browse the progressive disclosure on
a phone, because it seems more natural to scroll, despite liking dropdown menus. One user
suggested it would be nice to record using strategies on a separate page. Because some tracks
could be in more than one category, it
might be helpful to be able to search for
tracks.
When given the option to fill in an
additional, fully customizable tracks, three
users were content with the options
Figure 24: Customizable track entry option.
available and endorsed having preset
categories.
A user pointed out that the track button is confusing, and could say add track instead to
add a new factor. A user also suggested the possibility that they would want to track multiple
dimensions such as type and length of exercise in a single area, for which the custom track
feature would be helpful.
When goal and notification are together on background, the relationship is clear and even
without it a couple users thought that the notification might be connected to a goal.
One concern a user expressed is becoming discouraged by trying to add a lot of
strategies. Another concern was that having suggested strategies might cause guilt about not
using them.

Ott 51

Student Well-being Reflection Tool
Menus

The first five participants were offered a choice of menus. Only one found the icon drop
down menu, and while 2 expressed they liked the hamburger menu, they did so
unenthusiastically and the bottom row icon menu was chosen by all but one. Subsequent
participants were only offered this menu and were able to successfully navigate, only two
required prompting to find this menu and most were able to accurately guess the icons, though
one did not anticipate the folder icon led to resources. Most used it without hesitation and said it
worked well and that the icons were helpful.
When they were presented with a share button, users expected to have a standard range of
options. When shown that the share button only had an option to download or email, most
participants approved, though two said they would prefer to have a wider range of options. One
participant expressed concern using the hamburger menu that it was too close to the share button.
Another participant was happy about the ability to share data without using social media.
Several participants said they would be eager to use the application to share information with
care providers, including to ensure accurate reporting at infrequent visits and to share important
events with a therapist. Sharing is also useful when talking to someone about a specific ongoing
issue. One participant suggested to make the share button a download button instead, to reduce
confusion.
One participant said it would be helpful to be able to search the application. Two users
suggested having hover text or alt text on the menu items would help a new users navigate more
effectively.
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Log and Data pages

Before adding individual share buttons, participants expressed a desire to share individual
entries. Although everyone in the first five participants understood the distinction between log
and data pages, they strongly favored combining the two into one page.
On the chart view, people wanted to see the labels, but also want the recommendations
potentially in a way that doesn’t obscure the labels. Two participants were not sure that the
recommended strategies belonged with the chart, and one of those wanted to see strategies
recommended earlier. While some participants said they were not clear on how the strategies
related to chart contents, all were able to elucidate that those strategies were recommended based
on their data, and responded positively to the ability to have personally tailored
recommendations. Everyone liked having both the option to browse and have strategies
recommended, and when given a choice, one participant would prefer having recommended
strategies over toggles for the chart.
Four of the first five participants asked why there was a use now button, and the question
marks were not clear on the chart labels. The initial participants were also hesitant and confused
about the thumbs, though they did make sense to one participant. Seeing the week, month and
day options on the chart, a participant suggested they should be in chronological order.
When chart and log view were combined, all eight subsequent participants agreed that the
chart view should be the default view, but liked both options a lot. All were able to distinguish
when they were given a choice of recommended strategies as personally tailored options and
listed strategies as based on the tracked traits. Some only wanted personalized strategies, but
several liked both. Users definitely wanted personalized strategies even if they were not sure
they belonged with the chart.
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When the recommended strategies were linked through a button that went to the personal
strategies filter on the strategy list page, users understood and said the connection made sense,
and that they would want to use that feature.
Information resources

One participant emphasized that the information
should provide utility, and several stressed that they
wanted information on how to get started, or how to
actually implement the strategies. One also mentioned
they would want to know how they benefit from the
strategy. A frequent comment was that they wanted to
know how to implement the strategy and learn more
about it. When information was provided as a drop
down beneath the chart view, a user suggested it should
pop out into a lightbox.
Participants want to know how people address

Figure 25: Resource page.

different things, because it can be hard to actually implement strategies. A user asked if it would
be possible to see how others implement strategies. Someone mentioned that people might
already know a strategy exists, but want to know how to actually do it, which was reflected in
similar sentiments from other participants. It is helpful to have information on those topics, and
users expect descriptions and related information on strategies. Two people mentioned they
would want to know evidence of effectiveness of strategies. Users expressed interest in having
outside resources on info pages as well as being able to search information lists. Some of the
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resources people wanted included instructional videos, step by step instructions, and resources to
learn more about a strategy. Each strategy should have a specific beginner exercise.
Participants shown the info pages appreciated the contextual linking and said they would
use the information pages to learn how to use strategies, to choose strategies, and to find other
related information. One mentioned that related things in umbrella categories should be labeled
as subcategories.

Figure 26. Informational pages suggesting strategies for stress management and detail
about meditation.
Users asked about the question mark or information symbol said either would be fine, but
they would prefer a consistent label. Two people expressed a slight preference for the
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information symbol over the question mark, and at least two people expressed confusion over the
question mark. However, all agreed that having those link to informational pages was helpful
and not unexpected.
Participants who were shown the option of the resource page responded very positively.
Some users were confused by the list of contacts. When given the option, a couple favored an
address book style list over a list of Facebook contacts. One person said they would not want to
use the application as a social networking tool. Two users said they would not want to use the
application as an additional messaging system, but may use with existing messaging app. Four
felt it would be helpful, and one said it would be useful to reach out if talking to people was a
strategy. Another said “it took me a while to learn to contact people so it would be good to have
that prompt.” One participant thought it would be desirable to be able to connect to other people
with similar mental health issues, but would want toggles to choose what to disclose and how to
connect to others.
One person suggested it would be nice to have an API for the kind of information used in
this application. Two participants said they believed the application would be good for crisis
times, and one suggested it would be good to have some emergency information available such
as hotlines for users who are experiencing a mental health crisis.
Participants liked the notes feature, and understood how to sort the notes. They
responded positively and said it did not need more features. As one participant said, it is
“something I like to do but never know where to do it. I would use this the most.” One did not
want social media features, but did like notes. A participant suggested that the notes should be
able to link out, to add external resources. “I’d like to be able to include bigger resources like a
website.”
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Most users agreed that the resource page did not need a general information button, and
that they would access information through specific categories. A participant mentioned that the
button label building habits is a bit abstract, though they do want info on building habits. They
would appreciate ways of doing positive reinforcement, but that information should be strategy
specific. Building habits should be its own set of categories in strategies, or in information
pages.
Notifications

One person said they like setting notifications to record stress levels at relevant times.
Only one participant did not want to be able to set notifications for individual items, and one
asked for individual notifications before seeing that option. While some participants would use
individual or a single application wide notification, others would not, and all wanted the choices.
Participants mentioned that it can be difficult to track data, and to remember to use the
application, so they would want to set notifications to help them remember, and several others
expressed similar concerns. One suggestion was that the user would like to see notifications to
the effect of “you haven’t done x strategy for y days.” Four participants said they would like to
be able to set times for notifications. Another said they would use notifications if the app felt
helpful. Though participants want to be able to turn off notifications, they would be helpful
when trying to keep close track of something specific, such as a factor they are tracking under
the recommendation of a care provider. A user also said they would like intelligent reminders.
“Daily reminder” is a good label for the single reminder for the application.
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The first five users were presented with two ways of collecting data from social media.
One was a button that said that the application would
collect data, but not post anything, and the other was
a standard button that says “connect to social media”
and had a small subtext explaining that the
application would not post to social media. Only one
participant said they would not connect with social
media, but all wanted the standard language. One
participant said that even knowing that connecting
meant that the application would collect data, she
would rather not have the application state that
directly, because it made her uncomfortable. Most
said they would probably use despite feeling reticent.
One participant in the second half immediately asked
Figure 27: Settings page
if the application would post to social media before
reading the small text. Participants said they would want to see positive memories, with one
exception, and one also suggested being able to see other positive things like google
recommendations.
Twelve users would want to be able to integrate both external applications and sensors,
but some would want more information or would have questions about the reliability of the
information being drawn from the phone sensors. One user would not use sensors because they
are “creepy.”
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All participants said they might use the application. When asked on a 1 through 5 scale
whether they would use the application, one person rated it a three, two rated it a five, and the
rest 4, but many said that the ease of automation would be a significant contributing factor, since
the laboriousness of tracking is often a barrier to tracking well-being factors. Participants said
the application is good for person who likes to track well-being factors, and combines the
benefits of journaling and additional benefits beyond that or in conjunction with that, as two
participants said it would be a good complement for journaling.

Discussion
Survey
The results of the survey showed encouragingly high reported interest in using an
application that would allow users to track factors related to their well-being, see that data over
time, and receive feedback that could allow reflection and improvement. The responses suggest
that providing this type of tool could be a way of motivating participation in research related to
well-being. Since the majority of participants expressed it would provide an incentive that made
them feel like they could both better understand research that appealed to their interest, and that
they would benefit from self-discovery, it may provide a way of keeping participants engaged
over time. While it is important to consider all responses came from individuals who were
already participating in a study about a well-being tool without incentive, the positive response
could be helpful to promote adherence in longitudinal studies that suffer from loss of participants
over time. The text analysis that shows the most popular impression of the application from the
study description was that it would be helpful is also encouraging. The fact that the second most
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frequent response is that it might be annoying emphasizes the important of design choices
providing users with ease of use, autonomy and transparency.
Moreover, participants seemed very interested in the application in a variety of formats,
including with and without social media data, and automatically tracked sensor based data.
While many participants expressed concerns about privacy, the lack of a significant correlation
between privacy and their interest in using the application suggests that privacy concerns would
not prevent participants from using the application, but is an issue that should be addressed in the
design of the application. The application should foster trust, and provide transparency about
how the information it collects is used. Since privacy concerns are associated with whom the
information would be shared with, not the vulnerability of the application, users should also be
provided with significant autonomy about how and with whom they share their information.
Despite interest in the application, and even in applications that use social media
information, people expressed little enthusiasm about sharing their data. This may not reflect
actual behaviors, since only around half of participants said they would share social media posts,
pictures, videos, and social media check-ins with friends. Since all recruiting for this study was
conducted through social media, we may assume that users underestimate what they would
actually share, and that they would potentially be reticent about sharing information about what
their social media posts reflects about their well-being. This may reflect concerns about
discrepancies between the images users present on social media versus what they believe can be
extrapolated from that information.
The wide range of trackable factors and interventions that participants expressed interest
in, and the fact that participants mentioned wanting to be able to see the connections between
different factors, suggests that allowing participants to choose those factors relevant to them
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would provide the best experience, especially since several felt strongly that they did or did not
want specific factors that are relevant to people with certain health conditions such as diabetes or
substance use, who may be tracking factors such as blood sugar or alcohol intake respectively,
that may not be as relevant to the well-being of other users.
Though the demographics appear to have very little effect on the responses, the
connection between gender and interest in reminders to access social support may be influenced
by gendered socialization in ways that do not preclude offering this option to all users, since it
can benefit those users for whom it may take more effort to use this strategy as well. It does not
seem particularly surprising that non-students have very little interest in on-campus resources,
and the target audience of the application should take that into account when deciding which
resources to include. The fact that students were more interested in breaks does suggest that this
strategy might be more important and beneficial for that demographic.
May participants report using multiple devices and applications for tracking already so it
would be beneficial to combine different factors tracked by multiple applications. There appears
to be a desire for less time-consuming way of tracking multiple factors. Users also want specific
information, guides, or sensible advice. One participant said they would like advice “like what a
mother would give.”

User Testing Interviews
The participants in the user testing interviews provided many excellent examples of
actionable feedback to improve the initial prototype, though some fall outside the scope of the
prototype, or even this project. The fact that interviewees said they did not track data, but then
mentioned examples of personal data they track suggests that people may actually underestimate
how much personal information they record, so the rates may even be higher than reported in the
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survey. The desire to see the benefit of tracking data and difficulty participants feel to get
motivated suggests there are significant benefits to developing and using an application that
provides means of reflection and improvement using automated tracking in addition to selfreporting.
To ensure an easy entry to the application, a few common tracks and strategies should
appear on the profile of a new account, with some tutorial text to guide the user to change tracks
to match their own goals. Alt text on menu items were a requested feature that would help some
users navigate the menus, and make the application more accessible. Colorful visual design can
help users build associations between related topics, and quickly learn how to navigate the
application.
Some of the improvements suggested, or problems encountered, by the first set of
participants was remedied before the second round of interviews as I iterated on the prototype.
Removing the icons on the tracking page simplified that interaction significantly, and a single
icon to reveal more detail seems like an effective way of providing different levels of user input.
Based on the suggestions in those interviews, I would recommend using design conventions such
as swiping right to delete a track, together with a confirmation to ensure robustness. Future
designs could reorder items by holding and dragging.
Though users responded favorably to many different options for setting up tracks for
well-being factors and strategies, the responses to different options that provided more choices
were fairly unenthusiastic. The consistent message users offered was that they did not mind a
restricted set of options, so long as they were given a consistent and simple way of adding
information, and had the option for a more customizable component should the need arise.
Based on this, I believe having preset choices is the best design choice in conjunction with a
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fully customizable option that allows users to enter their own labels to create tracks that do not
yet exist. In a future, more sophisticated system, those additions could even be submitted to a
user generated library. To simplify the process of adding tracks and strategies, and reduce
confusion, tracks should have preset sliders, or a choice of preset sliders, for users to choose
from. These presets would come with established labels. The goal could be dragged onto a track
while it is being set up. A potential preset might include the tools that the CampusLife project
already uses, such as the photographic affect meter (PAM), a tool that uses pictures to assess
users’ affect. This could provide a more varied and fun experience, which one user requested.
Another recommendation that may improve the interface is to replace the share button
with a download button, which would maintain the privacy of the application and its utility for
sharing by reducing the confusion induced by breaking the convention of the share button that
connects to multiple forms of social media. The fact that many participants expressed interest in
sharing data with care providers is encouraging, since it appears that this utility is supported by
the design.
The array of strategies for building habits would be important, and a resource that could
be linked from within information pages for specific strategies, so that users can scaffold habit
build strategies with other strategies they want to learn and practice. Strategy information pages
should contain beginner exercises, external links, and links to related factors and strategies.
Users should also be able to add and collect strategies not already listed. Based on the interest in
learning from other users, it could be useful to allow users to contribute to a database of
strategies and knowledge around implementation. Users also seemed very interested in having
the ability to collect resources alongside recording their data, which supports the idea of
developing the novel “notes” feature where they can add their own information.
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Users responded very positively to having both a log and a chart to view their records.
Since participants did mention that they would want to use automatic tracking, but did not need
to see the way those tracks are recorded, it could be helpful to have a way of visually
distinguishing factors that are automatically tracked and based on user input. The concerns users
have about the accuracy of automatically tracked data, and the need for researchers to validate
their data, would be supported by providing a way for users to mark whether an automatically
tracked data log is correct or incorrect. This would foster confidence and improve the system.
Participants were also very interested in the idea of having strategies suggested to them
based on their well-being data, which hopefully will be supported by using automated data to
recommend customized coping strategies. Based on the SocWeB lab research on identifying
warning signs of mental illness, surfacing strategies programmatically could be a way to
encourage users to seek professional support in a preventative way, rather than waiting for severe
symptoms.
The ability to browse strategies and get information resources received some of the most
enthusiasm and interest, suggesting that a significant part of the appeal of the reflection tool is as
a way of exploring and testing coping mechanisms. Based on the research that endorses brief,
action oriented reflection, this supports the possibility of the success of this tool to build positive
reflection without causing rumination. It also suggests that this is an area that would benefit
from further research, to investigate how to effectively provide information and whether users
will actually use it to improve their well-being.
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Conclusions
Drawing on the conclusion from my user evaluations, I developed a set of design
guidelines incorporating the features participants responded to positively, and recommendations
to address potential problems and concerns. I also draw on the literature on how to foster
positive engagement and avoid harmful rumination. These design guidelines include parameters
that at times conflicted with the preferences expressed by participants. Participants in the survey
and user testing interview mentioned a desire to compare their results with peers, how they are
doing compared to others, or compared to “normal” levels. Beside the lack of a definitive
normal for most criteria, the literature on constructive versus harmful rumination suggests that
making social comparisons about well-being is harmful.
The positive responses to the concepts and content of the survey and user testing
interviews and the interest in future iterations of this project are encouraging. This project is in
part limited by a lack of design and coding skills, but the details of implementation are supported
by a strong dataset showing that users want to use this type of tool, can see its benefits, and are
more likely to user a system where they feel their agency to make a change in their own lives is
supported. The major motivating factors beyond ease of use, such as being able to integrate
automatic recording, being able to explore solutions, reflecting without ruminating, and
transparent benefits, are supported by this research.
Future work in this space should include a more detailed comparative analysis, since my
focus was not on the visual design of this type of application, and there is a very large field of
tracking and self-improvement applications that already exist and investigate a wide range of
solutions to presenting these kinds of information. It may also be beneficial to investigate
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applications that provide information resources, since well-being related applications such as
first aid often provide encyclopedic knowledge in an application sized package.
One of the most significant limitations of this project is that I was unable to ask users to
record their own data and reflect over a period of several months. A longitudinal study should be
conducted to assess whether users can access those benefits in practice. Pre and post evaluations
to check for rumination, benefits of reflection, and adherence to tracking habits would provide a
much more comprehensive understanding of how to encourage longitudinal retention. This kind
of study should include investigation into what types of resources users believed were beneficial,
and which appeared to have been used the most and to what effect.
One of the significant benefits of this proposed tool and one of the means by which it
fosters useful engagement, is that it is an information resource. To fully develop this project, it
would be ideal to consult with domain experts to develop a clear and compelling information
resource and hierarchy. In addition to a more detailed survey focusing specifically on what
factors people track and how, I would propose a team of counselors and therapists who could
suggest ways of organizing those factors and different strategies, and collecting relevant
information regarding strategies appropriate for specific factors, and the information users would
need to engage with those strategies.
A longitudinal study with this type of information system could be useful to see how
different people chose to build habits, what works, and what does not.
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Design guidelines
Building trust
Transparent data collection
Users want to know what factors are being tracked, and how it affects the information they may receive.
When creating an application for research, participants want to understand what data is being collected
and how it is being used.
Transparent application privacy
Users want to know who is collecting their data, how it will be protected, how it will be used, whether it
can be accessed and by whom. Whether or not in a research context, users want to know how their
privacy is being protected.
Provide evidence of credibility
Users may be skeptical of the value of suggested feedback, and establishing credibility through the
design and the presentation of content may increase the likelihood of engagement, such as allowing
users to provide feedback on accuracy of automatically tracked data.
Provide ways of downloading or sharing information with a care provider
Users can use the information to show therapists, counselors, or other care providers the trends in their
mental and physical well-being.
Allow users to choose what data to extract in shareable format
Since many participants said they would self-censor their data if they were sharing it with a care
provider, it may be better to provide a way of only extracting some information, such as a single factor
from a set. This way, users may be less likely to try and change individual data points and more likely to
share a restricted set of data that could potentially be misleading.
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Restrict ability to change submitted data
Since many users believe they may self-censor data if it will be shared, they may want to be able to edit
their data, but it may be beneficial to limit how much data can be edited.

Encouraging consistent usage
Ease of entry, start with the bare minimum
Many potential users who are interested in tracking data and receiving feedback have not yet begun
tracking data, but are interested in doing so. Some have concerns about the effort it takes, whether it
will be cumbersome.
Remind users to record single data points
Some expressed concerns about the potential burden of tracking data, and many expressed an interest
in improving habits or receiving reminders. To reduce the burden of recording tracking data, improve
retention and make it easier for users to form a habit, limit prompts to add information.
Provide daily reminders
The majority of participants would use the app on a daily basis, and many want to use it to build up
positive habits which are most easily done on a daily basis.

Provide customizable reminders
Participants raised concerns about feeling shame or guilt, the laboriousness of tracking data, an overly
generic experience, or most commonly, an annoying intrusive experience. Allowing users to turn off
notifications would allow those who had negative responses to opt out.
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Tracking
Integrate existing tracked data
Many people already track data, and may use a variety of applications to do so. Integrating different
applications or automatically tracked data provides additional information with a low burden for users.
Multiple levels of detail
Make it easy for users to quickly create a data point, but also submit information in forms that allow
greater detail, and more flexible inputs.
Commonly tracked factors
The most commonly tracked information mentioned by participants related to physical activity or food
and nutrition. The next most common factors tracked are menstruation, sleep, and mood.
Scaffold existing behaviors
Scaffolding based off of existing tracking habits can increase likelihood of consistent reporting, and
building better habits.
Provide positive interventions
Focus on positive, rather than negative reinforcements, which provide solutions.
Allow users to identify trends
Users could identify trends even if they are not procedurally surfaced, by seeing their own records
compared over time, and selecting which factors they want to compare.
Prevent Social Comparison
Social comparison can be harmful and lead to less accurate reporting. Interactors are likely to selfcensor if they expect others to see their data, and believe they will more honest if they are collecting
data for their own use. Social comparison can also be harmful to self-evaluation and mental well-being.
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Strategies
Show connections between different tracked factors
People who track data want to see connection between different factors, how they change over time
and how those changes coincide between factors.
Show tracked factors over time
Almost all participants want to see how their responses change over time
Provide positive interventions
Participants want to see positive interventions to change tracked information such as behaviors or
moods. Positive interventions should provide actionable steps.
Provide alternatives
Multiple positive suggestions should be made available, so users can choose the most relevant option
Assess suggestions
Useful suggestions should include clear ways of evaluating and tracking results. Users should be able to
provide feedback about what suggestions were useful, and remove unhelpful suggestions, and see what
suggestions were helpful in the past.
Identify patterns
Trends in tracked factors are of particular interest to many users, who want to see patterns and
anticipate potential future outcomes. Users would like to receive information regarding a potential
future state of a tracked factor such as mood based on previous patterns.
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Integrating Social Media
The large majority of participants would prefer not to have a social media based application tracking
mental well-being and feedback, but many people will share their social media activity with a tracking
application.
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Appendix A: Online Survey Consent Form
CONSENT DOCUMENT FOR ENROLLING ADULT PARTICIPANTS IN A
RESEARCH STUDY
Georgia Institute of Technology
Project Title: Student Well-being Reflection Tool
Investigators: Dr. Munmun De Choudhury, Oriana Ott
Protocol and Consent Title: Student Well-being Reflection Tool
You are being asked to be a volunteer in a research study.
Purpose:
This study is intended to gauge interest in and determine what features would be relevant for a
reflection tool students could use to better understand and improve their well-being and stress
levels. This survey includes questions about tracking personal information, stress levels, and
coping mechanisms.
Exclusion/Inclusion Criteria:
Participants in this study must be 18 or older and be a student currently be enrolled in college or
university.
Procedures:
If you decide to be in this study, you will be asked to participate in an online survey that will
take no more than 45 minutes to complete. If you are interested in participating further, you will
be asked to provide contact information separately from the survey to take part in an in-person
interview where you will try out a prototype of a reflection tool.
You may stop at any time. You are not required to answer any questions. You will not be asked
to share any social media profiles or content, or personal identifying information during any part
of this study.
Risks or Discomforts:
The risks are no greater than those one might expect to encounter in daily activities that include
self-reflection on well-being and stress.
Benefits:
This study will not provide any direct benefit to participants. It may incidentally allow you to
learn different ways of using self-tracking and resources of tools to improve your well-being and
reduce stress, but will primarily provide information for future tools that will make accessing
such resources easier for students like yourself.
Compensation to You:
There is no compensation. Your participation is voluntary.
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Confidentiality:
The following steps will be followed to keep your personal information private in this study: The
data collected about you will be kept private as allowed by law. Only study staff will be allowed
to look at them. Data will be stored behind a firewall and will be password protected. Only study
staff will be able to access these records. Your name and any other fact that might point to you
will not appear when this study is presented or published. Your privacy will be protected to the
level allowed by law.
The Georgia Institute of Technology IRB and the Office of Human Research Protections may
look over study records during required reviews
Costs to You:
There are no costs to you for being in this study.
In Case of Injury/Harm:
If any part of this study is distressing or overwhelming, please seek help.
National Suicide Prevention Lifeline: 1-800-273-8255
Trevor Lifeline, for youth: 866-488-7386
For GT students, Georgia Tech counseling center: 404-894-2575
If you are injured from being in this study, please contact Principal Investigator, Munmun De
Choudhury, Ph.D., at telephone (404) 385-8603. Neither the Principal Investigator nor Georgia
Institute of Technology has made conditions for payment of costs for an injury resulting from
being in this study.
Participant Rights:





Your participation in this study is voluntary. You do not have to be in this study if you
don't want to be.
You may change your mind and leave the study at any time without giving any reason.
There will be no penalty.
Any new information that may make you change your mind about being in this study will
be given to you.
You do not give up any of your legal rights by accepting form.

Questions about the Study:
If you have any questions about the study, you may contact Dr. Munmun De Choudhury at
telephone (404) 385-8603 or Munmun.Choudhury@cc.gatech.edu.
Questions about Your Rights as a Research Participant:
If you have any questions about your rights as a research participant, you may contact:
Ms. Melanie Clark, Georgia Institute of Technology
Office of Research Compliance, at (404) 894-6942.
Ms. Kelly Winn, Georgia Institute of Technology
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Office of Research Compliance, at (404) 385- 2175.
If you click accept on this form, it means that you are over the age of 18 and have read (or
have had read to you) the information given in this consent form, and are electronically
providing your consent to participate in this study.
 Yes, I accept. (1)
 No, I do not wish to participate in this survey. (2)
#SkipLogicDescription
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Appendix B: Online Survey
Q7 What is your age?

Q8 Are you currently a student? (College, university, part or full-time)
 Yes, I am a student. (1)
 No, I am not a student. (2)
Q9 What is your gender?
 Woman (1)
 Man (2)
 Other (3) ____________________
Q10 Do you use social media?
 Facebook (1)
 Twitter (2)
 Other (3) ____________________
Q11 Do you track personal information? If yes, what information do you track?For example, do you use
a pedometer, track health symptoms, record your sleeping hours, etc.
 No (1)
 Yes (2) ____________________
Q6 Would you be interested in using an application that helps you synthesize tracked information? That
could include information you record or information collected automatically by a device.






Definitely yes (1)
Probably yes (2)
Might or might not (3)
Probably not (4)
Definitely not (5)
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Q13 Would you be willing and interested in using a Facebook app that tracks your activity and provides
you with feedback?






Definitely yes (1)
Probably yes (2)
Might or might not (3)
Probably not (4)
Definitely not (5)

Q14 Please select which of the four options you would use AT ALL if you were using an app that provides
you with feedback on your mental state.
 An app that uses your social media to give you information about your own habits? (1)
 A standalone app that is not connected to your social media that automatically collects information
from your phone? (2)
 A standalone app that is not connected to your social media where you input your own data to
track? (3)
 I would not use an app that provides tracking and feedback (4)
Q34 Please select which of the four options you would MOST PREFER if you were using an app that
provides you with feedback on your mental state.
 An app that uses your social media to give you information about your own habits? (1)
 A standalone app that is not connected to your social media that automatically collects information
from your phone? (2)
 A standalone app that is not connected to your social media where you input your own data to
track? (3)
 I would not use an app that provides tracking and feedback (4)
Q15 Would you be more or less willing to participate in a study that included tracking information if it
provided you with some form of feedback?






Extremely likely (1)
Somewhat more likely (2)
Neither likely nor unlikely (3)
Somewhat less likely (4)
Significantly less likely (5)

Q25 Why would you be more or less likely to participate?
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Q17 If you used a tracking app, would you be interested in seeing how your responses change over
time?






Definitely yes (1)
Probably yes (2)
Might or might not (3)
Probably not (4)
Definitely not (5)

Q18 Would you be interested in an app that suggested positive interventions to change tracked
information such as behaviors or moods?






Definitely yes (1)
Probably yes (2)
Might or might not (3)
Probably not (4)
Definitely not (5)

Q26 How often would you use a tracking app that gave you some kind of feedback?







More than once per day (1)
Once per day (2)
A few times per week (3)
Once per week (4)
Primarily during high stress times (5)
Only during high stress times (6)

Q30 What words would you use to describe getting feedback from an app? (ex. helpful, annoying).
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Q19 What kind of feedback would you want to use or have available through this kind of application?
Definitely yes
(1)

Probably yes
(2)

Might or might
not (3)

Probably not
(4)

Definitely not
(5)

Reminders to
reach out to
social support (1)











Contact specific
people you
choose such as a
friend or therapist
(2)











On-campus
resources (3)











Peer counseling
or a crisis line (4)











Self-care
techniques (5)











Physical activity
recommendations
(6)











Sleep schedule
recommendations
(7)











Reminders to eat
or hydrate (8)











Medication
reminders (9)











Prompts to go
outdoors/get
sunlight (10)











Suggestions for
structure (11)











Reminders to
take breaks (12)











Harm reduction
techniques (13)











Q20 Are there other kinds of resources or feedback that should be included?
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Q31 Would you be worried or concerned about your privacy while using this kind of application?






Strongly unconcerned (1)
Somewhat unconcerned (2)
Neither concerned nor unconcerned (3)
Somewhat concerned (4)
Strongly concerned (5)

Q21 Would you like a feedback application to show you positive memories when you are feeling badly?






Like a great deal (1)
Like somewhat (2)
Neither like nor dislike (3)
Dislike somewhat (4)
Dislike a great deal (5)

Q22 Would you use a tracking and feedback application to share information with others?
Extremely
likely (1)

Moderately
likely (2)

Neither likely
nor unlikely (3)

Slightly
unlikely (4)

Extremely
unlikely (5)

With peers. (1)











With a
therapist/counselor.
(2)











With another care
provider. (3)











With family
member(s). (4)











With someone else.
(5)











Q28 Would you change or self-censor the information you share with an application if you were
planning on using it to share information with a care provider?






Strongly agree (1)
Somewhat agree (2)
Neither agree nor disagree (3)
Somewhat disagree (4)
Strongly disagree (5)
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Q29 Would you change or self-censor the information you share with an application if you were
planning on using it to share information with a friend?






Strongly agree (1)
Somewhat agree (2)
Neither agree nor disagree (3)
Somewhat disagree (4)
Strongly disagree (5)
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Q21 What
factors would
you be
interested in
tracking?

Definitely yes
(1)

Probably yes (2)

Might or might
not (3)

Probably not (4)

Definitely not
(5)

Mood (1)











Medication (2)











Eating (3)











Hydrating (4)











Social
interaction (5)











Work (6)











Study (7)











Time spent
outdoors (8)











Physical activity
(9)











Sleep (10)











Symptoms (any
kind) (11)











Social media
activity
(frequency) (12)











Social media
content (what
you share) (13)











Substance use
(alcohol,
tobacco, or
other) (14)











Blood sugar (15)











Feeling stressed
(16)











Feeling anxious
(17)











Feeling sad (18)











Other (19)











Q32 Would you share the following content with the following people?
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Care provider (1)

Friends (2)

A private
application (3)

No one (4)

Social media posts
(1)









Pictures and videos
(2)









Social media Checkins (3)









Tracked health
behavior (4)









Tracked mental
well-being (5)









General feedback
(6)









Q27 If you were aware that an application would give you feedback, would you change, or self-censor
the information you share with the app?






Strongly agree (1)
Somewhat agree (2)
Neither agree nor disagree (3)
Somewhat disagree (4)
Strongly disagree (5)

Q22 Do you have any concerns about using a tracking and feedback application?

Q23 Is there any other information or interaction you would want from a tracking and feedback
application?

Q4 Please read each statement and choose a number 0, 1, 2 or 3 that indicates how much the statement
applied to you over the past week. There are no right or wrong answers. Do not spend too much time
on any statement.
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0 Did not apply to
me at all (1)

1 Applied to me to
some degree, or
some of the time
(2)

2 Applied to me to
a considerable
degree, or a good
part of time (3)

3 Applied to me
very much, or most
of the time (4)

I found it hard to
wind down. (1)









I was aware of
dryness of my
mouth. (2)









I couldn't seem to
experience any
positive feeling at
all. (3)









I experienced
breathing difficulty
(eg, excessively
rapid breathing,
breathlessness in
the absence of
physical exertion).
(4)









I found it difficult to
work up the
initiative to do
things. (5)









I tended to overreact to situations.
(6)









I experienced
trembling (eg, in the
hands). (7)









I felt that I was
using a lot of
nervous energy. (8)









I was worried about
situations in which I
might panic and
make a fool of
myself. (9)









I felt that I had
nothing to look
forward to. (10)









I found myself
getting agitated.
(11)









I found it difficult to
relax. (12)
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I felt down-hearted
and blue. (13)









I was intolerant of
anything that kept
me from getting on
with what I was
doing. (14)









I felt I was close to
panic. (15)









I was unable to
become
enthusiastic about
anything. (16)









I felt I wasn't worth
much as a person.
(17)









I felt that I was
rather touchy. (18)









I was aware of the
action of my heart
in the absence of
physical exertion
(eg, sense of heart
rate increase, heart
missing a beat). (19)









I felt scared without
any good reason.
(20)









I felt that life was
meaningless. (21)









Q24 Thank you for participating in this survey! If you would be willing to participate in an interview
with a prototype of a tool based on this survey, or if you have any further questions, please contact the
researcher Oriana Ott at oott3@gatech.edu. If any part of this study was distressing or overwhelming,
please seek help from a professional or one of the resources provided below. National Suicide
Prevention Lifeline: 1-800-273-8255 Trevor Lifeline, for youth: 866-488-7386 For GT students, Georgia
Tech counseling center: 404-894-2575Thank you for taking part in this survey about self-reflection on
well-being.
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Appendix C: DASS21 Schedule

Please read each statement and circle a number 0, 1, 2 or 3 that indicates how much the
statement applied to you over the past week. There are no right or wrong answers. Do not
spend too much time on any statement.
The rating scale is as follows:
0
1
2
3

Did not apply to me at all
Applied to me to some degree, or some of the time
Applied to me to a considerable degree, or a good part of time
Applied to me very much, or most of the time

1

I found it hard to wind down

0
3

1

2

2

I was aware of dryness of my mouth

0
3

1

2

3

I couldn't seem to experience any positive feeling at all

0
3

1

2

4

I experienced breathing difficulty (eg, excessively rapid breathing,
breathlessness in the absence of physical exertion)

0
3

1

2

5

I found it difficult to work up the initiative to do things

0
3

1

2

6

I tended to over-react to situations

0
3

1

2

7

I experienced trembling (eg, in the hands)

0
3

1

2

8

I felt that I was using a lot of nervous energy

0
3

1

2

9

I was worried about situations in which I might panic and make
a fool of myself

0
3

1

2

1
0

I felt that I had nothing to look forward to

0
3

1

2

1
1

I found myself getting agitated

0
3

1

2

1
2

I found it difficult to relax

0
3

1

2

1
3

I felt down-hearted and blue

0
3

1

2
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1
4

I was intolerant of anything that kept me from getting on with
what I was doing

0
3

1

2

1
5

I felt I was close to panic

0
3

1

2

1
6

I was unable to become enthusiastic about anything

0
3

1

2

1
7

I felt I wasn't worth much as a person

0
3

1

2

1
8

I felt that I was rather touchy

0
3

1

2

1
9

I was aware of the action of my heart in the absence of physical
exertion (eg, sense of heart rate increase, heart missing a beat)

0
3

1

2

2
0

I felt scared without any good reason

0
3

1

2

2
1

I felt that life was meaningless

0
3

1

2
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Appendix D: User Testing Interview Consent Form
CONSENT DOCUMENT FOR ENROLLING ADULT PARTICIPANTS IN A
RESEARCH STUDY
Georgia Institute of Technology
Project Title: Student Well-being Reflection Tool
Investigators: Dr. Munmun De Choudhury, Oriana Ott
Protocol and Consent Title: Student Well-being Reflection Tool
You are being asked to be a volunteer in a research study.
Purpose:
This study is intended to gauge interest in and determine what features would be relevant for a
reflection tool students could use to better understand and improve their well-being and stress
levels. This interview includes questions about tracking personal information, stress levels,
coping mechanisms and responses to a prototype.
Exclusion/Inclusion Criteria:
Participants in this study must be 18 or older and be a student currently be enrolled in college or
university.
Procedures:
If you decide to be in this study, you will be asked to participate in an in-person interview where
you will try out a prototype of a reflection tool. You may also be asked your opinion about
various features. During the in-person interview portion, you will be audio recorded.
You may stop at any time. You are not required to answer any questions. You will not be asked
to share any social media profiles or content, or personal identifying information during any part
of this study.
Risks or Discomforts:
The risks are no greater than those one might expect to encounter in daily activities that include
self-reflection on well-being and stress.
Benefits:
This study will not provide any direct benefit to participants. It may incidentally allow you to
learn different ways of using self-tracking and resources of tools to improve your well-being and
reduce stress, but will primarily provide information for future tools that will make accessing
such resources easier for students like yourself.
Compensation to You:
There is no compensation. Your participation is voluntary.
Confidentiality:
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The following steps will be followed to keep your personal information private in this study: The
data collected about you will be kept private as allowed by law. Only study staff will be allowed
to look at them. Data, including audio recordings and written text of those recordings, will be
stored behind a firewall and will be password protected. Only study staff will be able to access
these records. Your name and any other fact that might point to you will not appear when this
study is presented or published. Your privacy will be protected to the level allowed by law.
The Georgia Institute of Technology IRB and the Office of Human Research Protections may
look over study records during required reviews
Costs to You:
There are no costs to you for being in this study.
In Case of Injury/Harm:
If any part of this study is distressing or overwhelming, please seek help.
National Suicide Prevention Lifeline: 1-800-273-8255
Trevor Lifeline, for youth: 866-488-7386
For GT students, Georgia Tech counseling center: 404-894-2575
If you are injured from being in this study, please contact Principal Investigator, Munmun De
Choudhury, Ph.D., at telephone (404) 385-8603. Neither the Principal Investigator nor Georgia
Institute of Technology has made conditions for payment of costs for an injury resulting from
being in this study.
Participant Rights:






Your participation in this study is voluntary. You do not have to be in this study if you
don't want to be.
You may change your mind and leave the study at any time without giving any reason.
There will be no penalty.
Any new information that may make you change your mind about being in this study will
be given to you.
You will be given a copy of this form to keep.
You do not give up any of your legal rights by signing this form.

Questions about the Study:
If you have any questions about the study, you may contact Dr. Munmun De Choudhury at
telephone (404) 385-8603 or Munmun.Choudhury@cc.gatech.edu.
Questions about Your Rights as a Research Participant:
If you have any questions about your rights as a research participant, you may contact:
Ms. Melanie Clark, Georgia Institute of Technology
Office of Research Compliance, at (404) 894-6942.
Ms. Kelly Winn, Georgia Institute of Technology
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Office of Research Compliance, at (404) 385- 2175.
By signing this form, it means that you are over the age of 18 and have read (or have had read to
you) the information given in this consent form, and you would like to be a volunteer in this
study and consent to being audio recorded. You will be notified when the recording begins and
ends.

___________________
Participant Name (printed)

______________________________________________ ______________
Participant Signature
Date

______________________________________________ ______________
Signature of Person Obtaining Consent
Date
By completing this form, you give your consent to be in the study and being audio recorded for
the duration of the interview.
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Appendix E: User Testing Interview Protocol
User Testing Protocol
This study is intended to improve a tool that allows people to track different factors that may
affect their well-being and provide them with strategies to improve their well-being. I will ask
you a few questions about your habits, then ask you to interact with a prototype. The prototype
will not be collecting any personal data, it is only a model.
I will ask your opinion about various features. With your consent, I will be recording only the
audio and screen for this interview to make note taking easier.
You may stop at any time. You are not required to answer any questions. You will not be asked
to share any social media profiles or content, or personal identifying information during any part
of this study.
Do you have any questions? [start recording]

Intro:
Favorite app?
Do you track personal information? Do you use apps to track information?

Explore
Take a look at the application, feel free to browse for a minute.
Do they access menu?
Any thoughts?

Tracking
Can you describe what you see here?
What are the icons you see here (prompt to open)
Do you prefer to see tracks without strategies?
What would you call this page? Track data? Record?
Does it make sense for a track to be either a factor or a strategy?

Add track
Would you call this page something different?
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Does this organization make sense? What could be improved?
What is missing from the options?
What categories would you want to see here?
(find back)

Add strategy
Would you call this something different?
Does this organization make sense? What could be improved?
What is missing from the options?
What categories or strategies would you want to see here?
Did you notice the drop down menu? What are the options? What would you use them for?

Next: how would you view data?
Did they click log or data? What is the difference?
(in data) Nav preferences: Drop down icon menu, always present icon menu at bottom? Hamburger?

View Data preferences:
Plain log and data page separate
Log and data on one page

Data preferences
Drop down vs toggles?
Proposed strategies?

Strategies
How would you choose a strategy?
How would you find more strategies like this one?
How would you find out more about this technique?
Do you want more information than is provided here?
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Settings:
What do you expect to find under settings?
Is this what you would expect?
Which of these would you use?
Twitter vs facebook format, which engenders more trust?
What’s missing?
Would you want to add applications?
Would you want to add passive sensing?

Closing
Why would you choose to either use or not use this application? (1-5 scale)
Why or why not?
Is there anything else that you think could improve this application?

Thank you for participating, do you have any further questions?
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Appendix F: Table of responses to potential interventions
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Appendix G: Table of responses to potential trackable factors
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Appendix H: Cross tabulations

Level of privacy concern and likelihood of self-censorship

Current tracking habits and interest in using a tracking application in the future.
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Student status and interest in on-campus resources

Student status and reminders to take breaks

Student status and use of social media check-ins
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Gender and reminders to contact social support
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