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Abstract

I n the past decade, there seemedtealthdottbirethean 1 ncr e
media and in universities. A University of Twente (UT) research from 2019 concluded that a third of their
student respondents showed mild symptoms of depression, anxiety, or both. Studies seem to call even more
urgently for strategie®t support young peopledbs ment al healt h an
solution to this decreased mental wellbeing of students.

Implementing personal seléflection could be a possible solution. Selflectioncanhelp
students to improve tirewellbeingby becomingaware of thoughts, feelings, and behavior. However,
students are not yet aware of the possibilities ofredliéction or do not know how to start using it.

The challenge of this study is to develop a system and to design aedhiempithis system in a
way that introduces and supports suitable proven personaéfetftion techniques to students through
which they will be guided towards a perceived improvement in their wellbeing.

Through ideation and specificatidhe focus oftie project shifted to what appeared to be most
important when introducing seféflection to students: sparking the interest of students inefdttion
and subsequently retaining their motivation to keep practicingeftdttion. A solution might bthe self
reflection walk: A walking route on the campus of UT that incorporates signs wito@&s that link to
selfreflection prompt®n a web pagd-our different types of seieflection methods were integrated in
this prototype of the seleflectionwalk.8 0 % of t he st ude nthstlie systankndalle st wer ¢
usersexpressed willingness tese the system again

The realized prototype is a great starting point for actually implementing thefsettion
walking route.The results showhat the selreflection walk succeeded in sparking the interest of students
in seltreflection methods.
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1 Introduction

In this chaptethe context of the current status of the student wellbeing and persosreflselion is

shown Firsty, an introductions be givenregardingthe necessity of this project. Additionalty, prevent
confusion about the viewpoints present in this projet,important to have a clear definition of personal
selfreflection techniques and mental healtid wellbeingTheresearch questisrarebe statedand
explainedand the chapter is wrapped up with an outline of this report.

A University of TwentqUT) research (2019)1] concluded tht a third of their student respondents

showed mild symptoms of depression, anxietyboth. This number is higher than in other student
populations in comparable studi@$. Annetde Kiewit, the project leader &tudent Wellbeing Project
(SWIP) of UTand study advisor at UBcknowledgeshe hecticstudy lifeof studenhowadays fi Thei r

busy | ives, also due to social media a[8l.cs(or@ higher

groups of students are at rigkexperiencing even more menkake a | t h Females,unéemational

students, students who identify as LGBT and students who reported illness or disability that decreased their

ability[l,pd] studyo

Due totheCovid-19regulationg4] in the Netherlandghere have been changesigher
educationlifestyle, and social relationshipsser the past one and a half yeditsere was no physical
education fo monthsthe study progress sbme studentsasbeen delayed, the quality of online education
was substandard, and the financial impact is signifigdnThese changes have decreasecptrceived
levels ofwell-being of students even moiext to that, it is observed that students \ghorly suffered
from depressiomre experiencingvengreater stress and anxiety during this lockd§gynAccess to care
for depression, anxiety, and other mental illnesses is often hampered by sociahstigaffardability.

This is of particular concern for vulnerable populations, such as studddtsonally, not only do
depression and anxiety lead to mental strugilgissome physicabymptomsarealsorelated to mental
problems, for exampjesomatic syndrows [7] and bad sleep qualif$]. Students at UT experierte
significantly more somatic symptoms during Ce%@, with themost frequently occurring symptom being
fifeeling tired or having low energy, trouble sleeping, headaahédshackpaind[2, p. 3]

In the pastlecade, there seemed to be an increased focusdenmental health, both in the
media and iruniversities The studenivellbeingcrisis is increasingly acknowledged amakonly
intensified with theCovid-19 crisis Sudies seem toall even more urgelyt for strategies to support young
peopl eahealtmedwellbeind2], [6], [9]. Combined, thistates the need for strategies to improve
student wellbeingmaking this priect highly relevant.

Personal selfeflection could be a solution to reduseme of) the aforementionegmptoms.
Personal selfeflection is selreflection related to personal lifa,p out bout someon.eds
Researcihas showrsupportie evidence for selfeflectionaccompanied by valuabiesights [10], as will
be elaborated on in secti@rl Practicing selreflection can lead to insights in the moment of practicing
but could also contribut® an improvemerih the ability to reflectThis report is abdudesigninga system
that includes the use pérsonal selfeflection which canguide students towards anprovement of their
wellbeing By practeing selfreflection, it is possible to notice symptoms of depression and anxiety earlier
onandpatrtially prevent these symptoms.

Unfortunately, many students are not aware of the possibilities of practicirrgftedtion or are
not familiar with existing techniques to practice geflection. A selfreflectionsystemcould help to
introduce students tol§eeflection techniques. Suchsgstemcould give students the possibility to get
acquainted with selffeflection techniques and could additionally support the development of necessary
selfreflection skills.

i de
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Studentdmental health is an essential pdrstudent wellbeingAlthough, ®me sudentsperceive
a stigma on mental healfhl]. In an interviewAnnetde Kiewitindicatedthat studentghdicatethey do
indeedperceive this stigmavhich is described isection2.3.1 Studentsan feel a sense of social isolation
associated with the stigma of mental iliness and are often unwilling to seek helpebefctiis perceived
stigma.This stigma causes this by two kinds of harm: It diminisheses#tfem and robs people of social
opportunitied12]. Additionally, social stigma is positively associated with psycholigitstress
[13]. This meanghatthe presence of the stigma around mental health @setfibutes to the psychological
problems that are observesiside from presentingossibilities to help students improve thsgllbeing
usingpersonal seifeflection techniqueghis study will alsaaise awarenedsr the topicof student
wellbeing and studeriisnental healthandcontribute tcopenconversations about how we feaid
ultimately contributeo the destigmatization of mental health.

Technology opens new possibilities of accessing perseifakflectiontechniquest any time
and placeTechnology will be exploreds possible applications $erve not only aproviderof but also
introducer tgpersonal selfeflection techniques.

This project is develop€er aclient, the Student Wellbeing Proje@WIP)atUT [14]. In 2018,
the wider topic of student wellbeing was introduced within universitiedJandecided at that point to
integrate a wider student wellbeing plan: the SWIP project. The goals of this project are to increase the
accessibilityof information about student wellbeing and to increase the mental baplortavailable to
UT studentg15]. This projectaims to contribute to both goals, and theretbe SWIP fits well as client.

In this sectn, it will be explained why persorfiicused selfeflection is the maifocusof this project.
The author will tell a personal experience.

Eva Lahui s: fCteative2ebhhobgylatUTs Duang mefidst year, | discovered the
concept obullet journaling. Bullejournaling, also known as BuJo, is originally a method of personal
organization developed by tdesigneiRyder Carrol[16]. At first, | started using bullet journaling as the
intended o6planner &6 met hod muliple seffreflection thécheicggies ovierut i t
time. Over two yeas; | discovered these technigugsduallyand practiced them for a few days, weeks or
even monthsA list of the techniquesdiscovereds displayed inrablel.1 (thetechniques relevant to this
projectareexplainedn more detailn later chapters)

Tablel1.1: A list with (personal) selfeflection techniques

(personal) Self-reflection techniques

A journaling A coming up with challenges and keeping
A asking reflective questions track of the progress

A habit and mood tracking A meditating

A grading days A daily, weekly, and yearly reflections

A time tracking A analyzing habit patterns

A goal setting and evaluation A choice reflection

A favorites lists A scrapbooking

A gratitude practice A energy levels

A mindfulness A labeling activities

| wanted to learn more abouetetechniques and | started to watch videos and read books that
included one or multiple topicknoticed a powerful shared characteristic of most of these techniques: they
guide you to seffeflection or are selfeflection techniquethemselvesHowever,l noticed during my
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studies thavery few students practice er more of theseelf-reflectiontechniquesn their personal life
With this project, | want to increase awarerassutthe relevance of using selflection techniquegin
additional persoal motivation that ld to the proposal and exeawtiof this project is the present stigma
surroundingmental health, as discussed in secfidh| want tocontributeto open conversations about
how we feel and about our mental health, and in this way contribute to the destigmatization of mental
healthd

To ensurecorrectunderstanding of components of this study and the way they aenped, the definitions
of personal selfeflection techniques and mental health are gimehis section

Selfreflection techniques are most often researched and applied in educational-celatedsituatons.
In this study, the focus is g@racticingselfreflection techniquetargetedatthe personal life of the
studentsThe following definition from Dewey (1910) of sakflectionhas beemsed for over a century

AActi ve, per si s teation of anyabelif ocsappasdd oim otkonowledgedin light
of the grounds that support it, and the further conclusions to which it tends, constitutes reflective
t hou @Lh p.6]0

As Deweyb6s def efledtidnrequires hctivg énbagegnent veith our feelings,
thoughtsand experience® concludeour actions, thoughts, character, and, ultimately, foster self
knowledg€[18]. In this stidy personal selfeflection techniquewill be understood as

Activitieswhere students collect and reflect on personal data (feelings, thoagtter
experiences) to gain a better understandinthefnselves and their capabilities, character,
feelings or motivatiors and can foster changes in behavior and/or thaaig!®t].

The WorldHealth Organization (WHO) has defined mental healt?004as

A Ment al déseribeths dstaie sf welbeing in which every individual realizes his or her
own potential, can cope with the normal stresses of life, can work productively and yr,Latfuall
is able to make a contr[ROhmui0l on to her or his cc

But Galderisi et alhaveproposd a new definition of mental health 2015

fiMental health is a dynamic state of internal equilibrium which enables individuals to use their
abilities in harmony with universal values of society. Basic cognitive and socia] akility to
recognize, express and modulate one's own emotions, as well as empathize with others; flexibility
and ability to cope with adverse life events and function in social roles; and harmonious
relationship between body and mind represent impodantponents of mental health which
contribute, to varying degrees, to the state of internal equilibdygi, p. 1]

WHOOG6s definition of mental health identifies pc
factors for mental healthvhich raises several concerns and lends itself to potential misundersta@aings.
theother handthe definition from Galderisi et gR1] is in favor of an inclusive approach and as close as
possi bl e t o humawhicHidsbnetimesjqyfealrandeanother timesisad or disgusting or
frightening; somét mes sati sfactory, and at oRhm2]Thisi mes chall
proposed definitionisalsmor e compati bl e with t hi sgecovenualteyanbecause
illness is seen as a process aimed to attain a fulfilled and valued life by building on the functions spared by
t he i[RlU m3 $hss & why the definition of Galderisi et f1] for mental health is used in this
research
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The difficulty of defining wellbeing is widely describefthough the definition of WHO lacks in
bearing relation to the struggles of real people in an imperfect world, their definition of wellbeing plays a
cruci al role in the definition of health:-beiigHeal t h
and not merely t he ab[32epnl]d Anoltefiusatl shoretexwmad definitionofn f i r mi t y
well being includes: AThe appraisal 423,iprpThivi dual s ma
definition is al mofmitonsfmentallhealth. t o t he WHOOs de

In 2012 Dodge et al[24] proposes a new visual definition of wellbeing after reviewing existing
definitions. This new definitiorsidisplayed irfFigurel.1, and includeshis definition of wellbeingthe
balance between psychological, soa@ad physical resources and challendeglitionally, it illustrates
the connection between the differgatrts of wellbeing: psychological, social, and physical wellbeksg.
can be seen, this definiti orf2l]ddfinitianeofnettad liealth,. r esembl e

Resources Challenges
Psychological Wellbeing Psychological
Social Social
Physical Physical

/N

Figure 1.1: Definition of wellbeing, as illustrated {24, Fig. 4]

The definitionsof mental health and wellbeing are closely related. In this project, the terms mental health
and wellbeing willbe used interchangeably.

Thereis not yet asystenfocusing onJT students which introduces and/or provides personatesfidiction
technigues to these studentdile there might be more concerns about thveitbeingthan ever before.
This leads to formulating thmainchallenge of this thesisvhich is todevelopa chosertype ofsystemand
to design and implement thgstemin a waythatintroduces and supports suitable proven personal
reflection techniques to students through which thidlybe guided towards a perceiviagpbrovement in
theirwellbeing

Some challeges might come up when designing a cedgstem First of all, students often have a
busy lifestyle including (fultime) studying, possibly a side job, being active in an association, attending
sports, and an (active) social life. This means the pdessiage of thisystemis limited by the available
time of studentdt will be a challenge to show students that dyistendeserves priority

The second challenge is the choice of a suitable and effective format $ystbm The format of
thesystemshould make it possible to reach students but also support the presentation of the personal
reflection techniques.

Thirdly, thesystemshould motivate students to use fystenregularly toincrease th@eossibe
benefis of practicingself-reflection techniques.

A fourth aspect that might also influence the choice of a suiggstem is determining the exact
user group of theystemandreachingthis group For example, the number of previous experiences with
selfreflection techniques of the user group will influence the design and implementatiorsydtima

A fifth critical aspect is the added value of this reygtem There are existingystems and
applications with a focus on one or multigeltreflection techniquesrhese systemaill influence the
design of thisystem based on good or bad features and design elements alreadjhisexdiscussedn
section2.4.
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The sixth aspect is th#te systems not meant to be and should not give the impreghiatit is a
replacement for professional health care. If this would be the case, #egjaences might be severe as
dealing with mental health issues can potentially be very risky and cause adverse effects if not conducted

properly.

Lastly, some students, or the people in their environment, might still think of working on mental
health as #&aboo and may feel disinterest to useshstem However, developing thisystemwill
contribute to the acceptance and promotion of the importance of mental healthcare.

To specify the aboveentioned challengdwo research questioifRQs)have been formulated. The first
RQfocuses on gaining insight into personal-seffection techniques and the current state of the art of
personal selfeflection applications. ThRQ s also supported by two swuestions.

1 RQ1: How can proven persorsalfreflection techniques be intluced and provided to students
such that heyare guided towards@erceiedimprovemenbf their wellbeing
0 RQ1.1:What are relevant proven personal seffection techniques that can be
implemented to guide students towards an improvement of thebeirejl?
0 RQ1.2: How can a selperceived improvement in the mental health of students be
measured?

The goal of RQ1 is to gain insight into proven geftection techniques focused thre personal
life of the students. The practiced sedflection will let the studentdocus onthemselves and their
wellbeing. Additionally, the goal is to gain insight intovinthese techniques can be introduced and
provided to students so thaye guided towardsgerceiva improvement in theiwellbeing For this,
sound kna/ledge about proven saiéflection techniques and theuwrrentapplicationss necessary to
make a welfounded choice for certain techniquesilater stage othe systemdevelopment. This is
formulatedin the first subquestion.The second sufjuestion contributs to measuring the effects of the
designedsystemand may help giving feedback on it.

The second research question builds upon the firstoandeson thesystemthat will be
created as the final product.

1 RQ2: How should a personsglf-reflectionsystembe designed and implementmdintroduce and
support usage of seléflection techniques
o0 RQ21: Which formafs) should be chosen for tlsgstento sparkthe interest o§tudents
in seltreflectior?
0 RQ22: How can students baotivated to uséhe)self-reflection €ystem regularly?
0 RQ2.3: Which group of students is the actual potential user group sf/#te?

The goal of RQ2 is toausdmpact by contributing ttheimprovement of perceivedellbeing
from studentshrough the design and implementation afyatem The first subquestion isabout
contributing to the choice for the type of systisrdesigned. The system should spark the interest of
students in selfeflection, sahatstudents will be mtivated to continue to use the system and/or self
reflection techniques:urthermorethe second suuestion is about reaching students and stimulating
them to use thsystenmregularly, which is often prerequisitefor seltreflectiontechniques to contribute to
an improvement in wellbeingnore about this is explained in sectihh The third subguestion is
formulated to invesgjate and specify the actual user group thirigetedo benefit from the resdbf this
project.
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The structure of the rest of the report will be described fideefirst part of this report focuses on
introductory topicslt incorporaéschager 1, an introductiorabout the relevancthegoal and the
corresponding research questioBBapter2, includesbackground research and stafehe-art research
that explores relateahd similarapplications This second chapter ag1io gain backgund information,
which can be used in the ideation phasevamidh may contribute to answeririgQ2landits subquestions

The second part of the report focuses on the development of tmeflggfion system. It starts
with chapter 3, which includes tineethods and techniques used in the development of the system. Next is
chapter 4, which includes the ideation phase. This chapter includes the first ideas and the first iteration of
the requirements from a user 6 chaper, ihedpecificationjwhereer. Thes
the ideas and the requiremeats developeturther. The realization of the selflection system is
described in chapterdhd includeshe components and the functionalities of the-safléction system. In
chapter 7the final prototype is evaluated using a functional test, a user test, an expert test, and a non
functional test. Finally, in chaptertBe conclusions is givethe research questions are answered and
recommendationfr future workare made.
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2 Background Research

This chapteiincludesthe background researchnducted for this project about personal-sefifection
techniques, the current relationship between students and these technigaetateod-the-art of existing
(personal) selfeflection applicationsThis backgroundesearch will partly answétQ1, RQ1.1, and
RQL.2.

The order of this chapter is as folloviErst, the researctf scientific literaturas presented which
provides insights itm how students can practice sedflection techniques so they perceive an improvement
in their mental health. Secondly, st importanfindingsof theconducted survegVhat activities make
you feel good@are presented his questionnaire helped identify wlattivities studentsurrently peform
to make them feel gooth the questionnairesomeactivitiesare mentioned thancludepersonal self
reflection techniquedhe familiarity with and interest in these techniques are discussed. Thirdly, findings
from an interview with Lea Berkemeier, who assisted irSW8P, are discussedrinally, different
applications which include personal sedflection will be discussed.

The literature research is conducted to show how personakfielftion techniques can be employed

to improve mental health. Therefore, the goal of this research is to gather knowledge and insight into
the factors that influence thegformance of the personal sedfflection techniques regarding mental
health improvement. The research is meant to point out different important factors which are of
influence when students are introduced to and piagtpersonal selfeflection.

This literature research starts with the selection of relevanteidiction techniques. To
gather enough knowledge and insight into thba@hosen selfeflection techniques but at the same
time stay within the time constraint of this project, four techesgvere picked to be researchéd a
starting point, the established list with sedflection techniques in sectidn?is usedThe main
selectio criterum for the techniquessthe identifiednumberof articles in May 2021 in the database
search of Scopyg5]. The techniques are firsploredwith queries in the Scopus searohwhich
the mostepresentablene is chose During the whole search process, the Scopus settiagenot
adjustedwhich the[26] Scopus database researthe resultinqiumberof articles can indicate the
popularity of thed@chnique and the possible availability of relevant research.

First of all, thetechniques are entered in Scopus one by one. Some techniques are removed
from the list because they are too vague or do not get matching résukstrackingy gyoal setting
and evaluatiod davorites list§§ &coming up with challenges and kéggptrack of the progregs
&choice reflectiofy Genergy leveldé anddabeling activitie& Secondlythreetechniques are removed
from the list because of their lomumber ofdatabase resultéanalyzing habit patterg6 results)
daily reflectio®OR dmonthly reflectio®OR yearly reflectior{58 results) Gcrapbook©R
scrapbooking(144 results).From the six remaining techniques, four techniques are selected for this
background research.

AVindfulnes®anddmeditation are removed from the list for multiple reasons: there is already
a lot of attention and researfdr these techniqués the last years (in the Scopus database
dnindfulneséreturns19.190 document results adeheditatio®17.759). Besidesthese techniges are
different from the other four techniquédournaling (1457 results){gratitude practio®648 results);
chabit tracking(966 resultsanddmood tracking (766 resultspare often practiced together, for
example in Bullet Journalift6]. These finafour personal selfeflection techniques are investigated.
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The usediefinition for personakelf-reflection isdescribedn section1.3 Finally,a conclusions
drawn based on the gathered information.

Journaling
Journaling, also called creative writing, is a personalreliéction technique that can improve mental
health. This type of writing can be a powerful means of expredBaiton[27, p. 1]describes that

creative writing allows the writer for fAexplorat
notaccessible. The very act of creativitp f maki ng somet hing on the page
- tends to increase satbnfidence, feelings of selforthand mot i vati on for | ife.

includes writing stories, poetry, metaphors, fictimurnals, and memoirs. Coog@8] researched two

models of creative (physical) writing for people with depression. Cd@pgdemonstrates the

benefits of the first model: increased datbwledge and increased distance from painful emotions.

This nodel includedasis e ssi on course on Using Wr[k8lseaorgl as Th
model was called Creative Writing (CW) and included a 2 ¥ hour weekly creative writing session

without specific protocol. After six weeks, a comparison betwegme and post questionnaire showed

an increase in enjoyment and in sense of belonging, which can both be seen as an increase in mental
health.

Another research, by Haertl and Erabillips [29], also supports the potential of journaling to
improve mental health. This reseastiows the power of (physical) writtexpressiomni per specti ve
taking, enhanced understanding of the self and others, the spiritual nature of writing, and the
promotion of h2apl 1] An importdnt chazaatéristio diese outcomes the long
term effect. hesemental health benefits from Haertl and #hillips [29] were found irtwelve
interviews with individuals who engaged in personal writing for a minimum of three. yiémr effects
of joumaling on the short term, are thus still uncertain.

The effectiveness of journaling can vary on the presence of guidance by a professional and the
practice frequency. The first model researched by Cd@ggrUwaT, consists of a weekly jourradj
session guided and observed by a therapist. Despite its effectiveness in improving mental health, it
might be challenging when it is required to integrate the guidance of a therapist in the personal self
reflection application. However, the second dxeaivriting model researched by Coop28] also
shows mental health improvements without the integration of a therapist. Thus, it seems not necessary
to integrate the guidance of a therapist in the application. Unfortuni@@]ydid not include results
about the journaling frequency of the participants. However, from both Cooper riz8jelrse
conclusion can be drawthat creative writing can lead to benefits by piaeg it weekly, which is an
interesting finding. It mightmplicate that it is not necessary to journal daily, which might contribute
to the decision of integrating journalingarthe application. In short, journaling seems to be an
effective personal seleflection technique because of the poteeimprovementl health in the short
and long term when practised weekly.

Gratitude Practice

Gratitude practice is a second personahsléction technique that can improve mental health.
Gratitude practice can be explained as counting and focusing on blessirgsthathburdens:
blessings being the aspects of life to be grateful for and burdens being the complaints gBOiit life
Emmons, McCullougli30], and FroH31] demongrate that writing about blessings, daily, reliably
produces higher levels of positive affect. This means that gratitude practice can contribute to
improving mental health: Since low levels of positive affect are correlated with anxiety and
depression, tlipersonal selfeflection technique reduces anxiety and depreg8zin
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The practice frequency is one of the three fiactbat influence the effectiveness of gratitude
practice. Emmons and McCullou¢@0] compared two studies which include writing about the aspects
of life being grateful for, in which the first study focused on daily practice and the second one on
weekly practice. This research demonstrates that thrgtagitude practice on daily basis, higher
levels of pleasant affects are more pronounced. RBrrapplied another practice frequency in the
study, between daily and weekly: the participants took part in five gratitude sessions in two weeks.
Because the studi¢30], [31] use other measurement variables and techniques, it is difficult to
compare the gratitude practice frequency between these studies. However, it can be summarized that
that dhily gratitude practice is preferred by Emmons and McCull¢g8@] but mental health
improvement is also achieved when preatdi every other day or weekly.

Next to the practice frequency, two other aspects influence the effectiveness of gratitude
practice: the choice tiategratethe guidance from a professional or not and the mental state of the
participant before starting gratitude practice. A challengentiight come up while designing the
personal selfeflection application might be the choice of guidance method for the techniques. In
F r o 819 fudy, the gratitude practice sessions are accompanied by an instructor. As stated before,
the requirement of integrating the guidance from a professional in the application would be
challenging. However, both studies of Emmons and McCull¢8@}show that the participants
practced gratitude without guidance. Since this also leads to mental health improvement, the
integration of a professional does not seem a prerequisite. The last aspect that influences the
effectivenessinimpovi ng ment al heal t h [3&)rThegutholashoathat f r om Fr o
youththat islow in positive affect reported greater gratitude and increased positive affect after the
gratitude sessions, and also attthe-month follow-up. As FroH18, p.1]states A Peopl e hi gh i
positive affect may have reached an egpereing onal ¢
gainsinwelbbei ng. 6 Thus, a | imit of gratitude practic
the start of praating, because these people are less prone to experience gains in mental health.

Habit Tracking

Habit tracking is a tind personal seffeflection technique that can improve mental health. Abtahi et al.
[33] describe habit ticking as seHracking, which enables the user to record and analyze their
personal data. Habit tracking can be done both manually and by the use of sensors, for example in a
smartwatch. Examples of habits tracked manually are exercising, pain, watergjramd food
consumption. Sensory inputs could be step count, sleep, and weight. Habit tracking is mostly done
individually, without an external instruct{83], [34]. Bentley et al[34] showthe power of habit

tracking in supporting an increase in satfderstanding that leads to focused behavior changes.
Additionally, this studyj34]d e monstrates a significant i mproveme
practcing habit tracking. Althougibtahi et al[33] did not target their research specifically on the
effects on mental health, both digitaid physical tracking were compared.

The application format, a digital tool or physical tracking, is one of the three factors that
influence the effectiveness of habit trackingastudyby Bentley et al[34], a mobile application vea
used to track habits, while in the study of Abtahi ef34], bullet journaling was analyzed to practice
habits. To clarify, the definition of bullet journaling is giv@ine definition of bullet journaling used
by Abtahi et al. is retrieved from the webdii€é]of t he desi gner Ryder Carr ol
(BuJo) is a freeform, analog logging system for organizing tasks, events, and notes, designed to
facilitate a productive and refled v e | i f e s t.{38] demonstratb tha ghysicat habita |
tracking in a bullet journal is a prodixe creative outlet, where the slow pace gives more time to
tackle mental health challenges and helps to reflect on hard to quantify data, such as observations and
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pain level. On the other hand, a big concern of the bullet journalists was the increassslatfosing
their data, which risk is lower using digital to¢83].

Another limitation was found by Aba h i  Rhysicahtlackers afe not commonly used for
longt er m r et r os p B8 p. L5 Besidesx Joinesirdervieveeasause a digital tool next to a
physical bullet journal. The most important reason for this is the notifications on mobile psigjnes
After tracking information in a digital tool, the data is copied to the bullet journal. A final limitation,
the mobile application from Bentley et [84] did benefit from the identified conogons that were
displayed in this application. An example could be the correlation between experienced pain and the
amount of sleep, the displayed observation could thedrbe: have less pain on days when you sleep
moreOA bullet journal is often an epty notebook, sometimes including some templgg8k The
limitation of these notebooks in comparison witimobile application is the absence of technology.
Connections between habits should be made by bullet journalists themselves, which means an extra
stepneeds tde taken before actually making changes. Therefore, all the benefits and limitations of
physial habit tracking together seem to advise against implementing habit tracking in a bullet journal.

Next to the choice of application format, the second aspect that influences the effectiveness of
habit tracking is the practice frequency. The paréints in the study from Bentley et @@4] were
expected and motivated to track their habits every day, and often used the application more than one
time a day. Although Abtahi et §B3] did not look into the praated frequency of the bullet
journalists, it can be assumed the bullet journalists tracked their habits every day because atlthe (fill
in) trackers were asking for daily input. It can be concluded that daily is the preferred practice
frequency for habit tracking.he time it takes per day is depending on the number of habits that are
tracked. IN33] it took the participants an average of three minutes afg8#lJrihe practice time was
not mentioned.

The last aspect thatfloences the effectiveness of habit tracking is the inclusion of
notifications. Bentley et al34, p. 23]highlight the importance of making changes: the mood
improvement seemed to be in some parts explamedB under st anding the correl
sl eep, activity, and mood over time and making c
Next to tracking habits, it seems to be a prerequisite to get insight into these habits and accordingly
makechanges to contribute to being in a better mood. Important factors in this highlight by Bentley et

al.[34,p.23wer e reminders and other notifications: Afé¢
necessary tincrease engagement to a point where enough data would be provided such that
observations would be statistically significant

integrate habit tracking, it is recommended that a trigger is implementedaimple in the form of a
notification.

Mood Tracking

Mood tracking is a fourth personal sedfflection technique that can improve mental health. Mood
tracking can be described as mood recording, where a person records their mood tqatésrtify.
Mood tracking is sometimes included in the previously discussed personafieelfion technique,
namely habit tracking. Mood tracking has multiple similarities with habit tracking, but the most
important difference is the simplicity: it takadot less time and effort than habit tracking and is still a
reflection technique that can be praet to increase mental heal8b]. Additionally, mood tracking
leads to mental health improvement in slightly different ways. Tf@g]tperformed a study on

mobile applications focused on mental health improvement, whereof af plagse applications had

the option to track mood. ThagB6] shows that users from these maaatking applications felt more
self-conscious and happy. Additionally, these users thought their life was more organized, their mood
was more under control and theould sometimes avoid the sense of lonelifig8s Another study by
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Ferrario et al[35], had other outcome factors, which also lead to an improvement in mental health.
They demonstrate that pramtig mood tracking via a mobile application can provide relief in anxiety
management, through bringing relief, reflection and dititya.

Two of the three aspects that influence the effectiveness of mood tracking are the practice
frequency and the inclusion of notifications. While habit tracking has a daily preferred practice
frequency, mood tracking has a preferred pradteguency of multiple times a day. Torkamaan and
Ziegler[37] show the requirement of using a taaily mood tracker, to care specific mood states.
These specific mood states increase the ability to reflect, in contrast to weekly measures that only
capture an overall mood. Additionally in a study from Ferrario ¢88], the participants were even
encouraged to enter their mood multiple times a day, into the selected application, becapige mult
mood recordings per day would increase the reflection level of the user. Another important factor
highlighted by Ferrario et g135] is the addition of notifications to a mood tracking application. There
should be a trigger implemented in this application for the user to be reminded about registering their
mood, compaliae to habit tracking. Torkamaan and ZiedR#] also implemented these notifications
into their mood tracking applicatioA third important aspect for users of mood tracking is seeing
correlations, which is necessary to make changes in life. Ferrarid28,gd. 1]highlight two
refl ection methods: fi Wemaldng presentsto thelingeradgtion,dnoadditienn c e o f
to shared and delayed reflecto 6 When choosing to integrate mood
should be searched for methods to support this insight in correlations of the users.

A final aspect influencing the effectiveness of mood tracking is the number of queskieds as
to determine the mood of a participant. Torkamaan and Zigyigshow that the total number of
guestions participantsad to answer about their mood, were independent of the dropouts from the
study. Since more questions per mood entry increase the amount of data and therefore the ability to
reflect, it is recommended to increase the number of questions when integratithgyaaiing in the
application.

The goal of thiditerature researcivas to get insight into how personal sefiection techniques can be
employed to improve mental health. At first, the choice was made for four persomaflsetion
techniques. The techniques that are covered in this study are journaling, gratitiide phabit tracking,
and mood tracking.

The first personal seteflection technique covered in this study is journaling, also called creative
writing, which is an effective technique to improve mental health. An important characiefristirnaling
is the longterm effect. Journaling is a se#flection technique that is sometimes accompanied by a
professional, however, it seemmnecessary to integrate the guidance of a therapist in the application.
Journaling seems to be effectinemproving mentalvellbeingwhen practied at least weekly.

The second personal sedfflection technique covered in this study is gratitude practice. Gratitude
practice can be explained as counting and fagus the aspects of life to be ggétl for, in contrast to the
complaints about life, and is an effective technique to improve mental health. The recommended practice
frequency is daily, but mental health improvement can also be achieved to a lesser extent when this
technique is praatedevery other day or weekly. Gratitude practice is arsdléction technique that is
sometimes accompanied by a professional, however, this is not a prerequisite. A final important aspect to
take into account is the level of positive affect of the studbatswill use the application because people
with a high level of positive affect are less likely to experience gains in mental health. It is recommended to
conduct further research on the level of positive affect of studdms integrating gratitude gctice in the
selfreflection system.
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The third personal seteflection technique covered in this study is habit tracking. Habit tracking
can be described as sathcking, which enables the user to record and analyze their personal datapand is a
effective technique to improve mental health. The recommended practice frequency is daily. A choice that
should be made when integrating habit tracking in an application, is the format of the application.
Considering the benefits and limitations, itesommended to use a digital tool instead of a physical
tracker for habit tracking. The last recommendation is to integrate a trigger, like a notification, when
implementing habit tracking. This seems to be a prerequisite to get insight into habits adithglyomake
life changes.

The last personal seféflection technique covered in this study is mood tracking. Mood tracking
can be described as mood recording, where a person réi@itdsmood to identify patterngnd is an
effective techniquéo improve mental health. It is recommended to practice mood tracking at least once a
day, but preferred is even multiple times a day, to increase the ability to reflect. It is important to integrate a
trigger, like a notification, when employing moodckang. This is necessary to increase insight and
making life changes accordingly, which is shared with habit tracking. A final aspect is a recommendation
of using a higher number of questions to dssess th
increase the ability to reflect while there is no correlation with more dropouts.

All four techniques could be employed in the personalredliéction system. Choosing one or multiple of
these techniques will be done in later phases of the projesurimarize, important characteristics to
consider when implementing se#flection techniques are:

1 Repetition: it is important to repeat practicing geflection techniques.

1 Frequency: effective practice frequencies can differ per technique, weeldihoror in between
them are common.

9 Triggers: it is helpful to integrate an external trigger like a notification on a smart device.

9 Short or long term effect: these can differ per-gefliection technique, some techniques may guide
to a mental health iprovement in the short term, other techniques additionally work in the long
term.

1 Guidance of professional: this guidance could be beneficial for theeflelftion users, but could
also make the system more complicated.

1 Format: the system could (partlyg digital or on paper.

1 The accuracy: the number of sedflective prompts or questions answered matters. Answering
more prompts or questions lead to a better assessment of the current situation but additionally takes
more time.

In this setion, the results and conclusions of the questionidali¥at activities make you feel goditte
given. This questionnaire was distributed to gather information about the current situation of students.

This questionnairéwas created to get insigimto the currentental healttsituation of the student$his
guestionnaire provides information abtiu current situation of activities performed by students to make
them feel good, including some personal-seifection techniquesAdditionally, it provides insight into

the attitude of students towards mental health, both in activities to improve mental health and the current
status of mental health and educatibine most important findings of the questionnaire will be summarized
in this sectionAppendix A includes the full questionnaire.

This questionnaire is completed by 43 students] bgeveen 17 and 268% female and 41%
male. The respondents areslidying at a higher education institutim the Netherlandsf which61%
study at the University of Twente, and most of them (53% of the total respondenss)drmgCreative
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Technology The majority of them istudying for three years (42%) or five years (23%),douthe whole it
varies from one till seven years. 95% of theooeglents are originated from the Netherlands and live in the
Netherlandsandmost of the respondents live in a student home with housemates.

One of the important findings of the questionnaire is the fact that most persomeflsetion
technigues areever practied by the majority of the responde(fsgure2.1). This complieswith the
finding that students might not be familiar with these tecteggar do not know how to start implementing

i e o

Journaling Gratitude Practice  Reflective questions  Labelingdays Meditation

B Mever practised this techniqgue [l (almost) Every day
Bl Fractised this technigue but not in the last month | Once last month [ (almost) Every week

Figure 2.1: Questionnaire: practice or participatn frequency of activities

Another important finding of the questionnaire is the lackdifcation about mental heaitiile
the importance is statedeeFigure2.2 andFigure2.3. 72% of the respondents think the amount of
education about their mental health in their study career is towlde 93% of the respondents reported
that including the topic of mental health in education is somewhat (54%) or very (40%) important.

@ Way oo low

@ Sormewhat too low
Fine

@ Somewhat too much

@ Way to much

Figure 2.2: Questionnaire: Amount of education about Mental Health

@ Not important

@ Not that important
Neutral

@ Somewnhat important

@ Very important

Figure 2.3: Questionnaire: Importance of including the topic of mental health in education

Additionally, alot of studentsieverparticipatedn activities that included the topaf mental
health which can be seeim Figure2.4.
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If you participated in one of the following activities that included the topic Mental Health,
what did you think of it?

Bl Mever partcipated in this activity [ 1t was helpful It was not helpfus Bl (Gkedit [ | did not like it

20

‘Warkshop Group training (with nultiple {online} trainings courses {guest) lectures
s=szions)

Figure 2.4: Questionnaire: Activities that included Mental Health

One question of the questionnaire ask®dhen does a new activity graspuwy interest@8This
guestion was often answereddayrecommendation from a frietadt seems that recommendatidram
friends about certain activities or grouping witledsduring activities can be very powerful. Students
highly value the opinion ofrfends or people they know.

AHowever, when studyi ng b éenyoaa sausmexiragrusgatiani ous f ¢
thus should become optional (yet normalized), especially since everyone's needs are different and
people should be trusteddoe ci de t his for themselves. 0

Al think it should be something voluntary é but
Al think it is important to include to the topi
These are some quotes fromtheamswe t o0 t he question: fADo you hayv
the topic Mental Health in education?060 It seems to

improve their mental health) should not be obligatory but free to cheesEdom seems twe an important
aspect to students regarding the choice when and if they want to be educated about certain mental health
topics or not.

Other important findings of the questionnaire are:

1 Most popular activities (to feel good) of students (practiced (ajrewsty day): watching
films/series, listen to music, using social media, walking

1 On average, half of the respondents is not intedéstdoing personal seteflection activities.
However, as mentioned before, most students never practiced or trtedsmitechniques. As
found in literature in section 1.1, this result could (partly) be explained by the lack of awareness of
the possibilities of practicing seléflection or by the lack of familiarity with setéflection
techniques.

1 An activity that waentered as being a missing activity that makes one feel good involves food:
‘cooking' or ‘eating good foodlasentered by 21% of the respondents.

1 On average, 70% of the respondents never participated in group activities that included the topic of
mentd health. From the respondents who did participate in these group actititiesnclusion
can be drawtthat a group training with multiple sessions is most liked and/or helpful.

1 Important mental health topics for everyone: 86% of the respondents depeetyone should
learn about their general wellbeing (in or outside education). 77% of the respondents reported
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everyone should learn about 'How to get the help you need?' and 72% of the respondents reported
everyone should learn about 'Types of mentlaés

1 84% of the respondents reported that the topic of mental health should also be included in
education, howevethese respondentdsothink it is the student's responsibility to learn about
mental health outsidef educatiortoo.

Forthe complete aerview of theresults of the questionnajreee Appendix A

In this section, the important findings of the questionnaire are concluded. First afsilstadents never
practiced sefreflection techniques beforandmightthusnot be familiawith the techniquesr are not
motivated to use the sakflection techniquedost of the respondents reported that including the topic of
mental health in education is somewhat (54%) or very (40%) impo@arthe other hand, most the
respondentshink the amount of education about their mental health in their study career is tdddstv

of the respondents never participated in activities that included theofopental health

Recommendations and feedback from friends and fedtadents play an important edh getting

interesedin an activity

This sectiorincludestheresults otwo interviews conductedrirst, the interview with the client, Annet de
Kiewit, is included. The second interview is with LBerkemeier, who did a master Psychology at the
University of Twente and works as a positive psychologist for the Student Wellbeing Priogess.
interviews are conducted to increase knowledge about the client and positive psychology.

Annet de Kiewit is study advisor of Mechanical Engineering at UT and project leader of the Student
Wellbeing Project (SWIP), the client of this project. In 2018, the wider topic of student wellbeing was
introduced within universities. UT decidatithat point to integrate the functional impairment plan with a
wider student wellbeing plan because the needs of students seemed more outspoken.

The founding of SWIP was accompanied by research [2] on mental wellbeing and substance use.
One of the mainifidings of this research is that students do have many problems but not many students
seek help. One question asked the students about whom they go to for help when experiencing mental
health issues. The vast majority of the students go to their frieradd. StWidents do have a strong social
network where they can relate in case they have problems. The SWIP is trying to facilitate this current and
maybe nature behavior of students of searching help with friends, and to start designing a system to
professiomlize students helping students.

There is some evidence that mental health issues have increased among students, but in the past,
not much research was done. Annet de Kiewit said the number of students telling her they have mental
problems increased thegtayear. However, according to her, it is the question of whether there are more
problems or more students are talking about their problems.

Students indicate they do perceive stigma surrounding mental health. However, several years ago
Annet did not met students with panic attacks coming to her, but now she has several per year, and still,
students say it is taboo to talk about mental health.

The discussion regarding teaching students about mental health is often about whether these should
be integratd into the curriculum or be extracurricular. Annet de Kiewit thinks it's up to an organization like
a university to think on how they can equip the future generation so that it's linked to education, so it cannot
be fully individual an extracurricular
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Lea Berkemeier did a mastesychologyat the University of Twente and worksagositive psychologist

for the Student Wellbeing Projeét.textual record from the interview can be found in Appendix B,

although this is in dutch.eajust started with the research of creatimgparsethataimsto increase the

sense obelongingand decreasinefear of missing out (FOMOXT he def i ni tion of FOMO i
being included in something (such as an interesting or enjoyableactt y) t hat ot her s ar e
[38]. Thus, FOMO is the feeling that you can get when you are not present at a fun activity and includes
experiencing anxiety.

Findings of the interview:

1 Almost all students experience stress, however, the causes can be very different.

1 Some students do think their mental problems are not big enough to ask help for. Other students
think nobody else is experieing the problems they are struggling with.

1 The most vulnerable group for mental problems is the firststedentsHowever, this group is
very busy settling in their (often) very different new life. Therefore, students in module 4 of the
first year, orearly secongear students could be a good target group.

1 Students like a combination of online and offline activities.

1 Use a pre and post questionnaire to measure the effect of the applithtisa.questionnaires
could focus on measuring certain varedlsuch as FOMO or sense of belonging. Choose certain
variables to measure an improvement in mental health.

1 The stigma on mental health is probably more present in technical education. Because there is a
lack of focus on mental health in technical edwegtthere might be alsbdecreasefbcus on the
topic outsideof education.

The most important finding from this interviewtigat sudents do not know how to cope with mental

problems Students often recognizéhenthey have mental problems, but do nobw how to cope with

them. They often try to flee from it or try to ignore the problems. Distraction is not the same as coping with
mental problems. It could help teachstudents different coping strategies.

In this section, a statef-the-art of existing (personal) saiéflection applications is describethis state
of-the-art analysis is conducted to determine what applications aledstanddetermine the strenigs
and weaknesses of these applications.

This section includes existing reflection applications. These applications are mobile apglisatiom of
them are extended with a web application) that integrate one or multiple persereflestibn techniques

The applications were installed on a smartpHonthe researcheand used with the
recommended frequenoyhich is displayed iTablel.1. The applicatioaweretested for a minimum of
one weekThree applications adescribed and displayed in this sentithe other applications can be
found in Appendix C.

One of the applications is Ommetje, which is displaydeigurel.1. Ommetje, translated as (&k
a) stroll, is developed by Erik Schredamrofessor in neuropsycholoddfter takingastroll, a fact about
your mind will pop up in the application. The goal of the application is to make walking more fun and
thereby keep your mind more healthy.
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Figure 2.5: Application A: Ommetj§39]

Another application is the Loop Habit Tracker application, which is display€eijime2.6. This
application is suitable to track all your habits. In this application, you can enter your own habits. With daily
reminders and insightful statistics, you can track and maititagehabits.

Habits

Get your life
on track

With daily reminders, beautiful charts and insightful
statistics, Loop Habit Tracker™ helps you create and
maintain great habits. Completely free and open-source.

- — )
» Google Play F-Droid

Figure 2.6: Application D: Loop Habit Trackef40]

A third application is Salut, displayed fiigure2.7. The Salut application allows one to measure
their health The application uses a combination of habit tracking and journaling to keep tack ef6 s
mental and physical health. By filling sobme questionat the first usage of the applicati@mome habits
and questions are provided to the user.
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Alles over jouw gezondheid
op één plek!

Nieuwe gewoonten in kleine stapjes

Overzicht hoe je ervoor staat

Voeding

Je gevoel Focus op hoe je je voelt

® oc sfgelopen 7 dagen ®

Koppel je activity-tracker

Medische data altijd bij de hand

B ONTOEKHETOP 2 Download In de
P’ Google Play ® App Store

Figure 2.7: Application G: Salu{41]

In Table2.1, eleven applications are included which are graded seitfen different feature$he
lowestgradesapplications are highlighted in orange and the best scoring applications are highlighted in
green. The first one is the Google P&igre rating. This rating is copied from the Google Baye.The
other scors (he time to navigate, the settings opsipthe motivationand the looKsare determined by the
researcheafter usage the application as described beTdre second feature is which types of (personal
self) reflection are integratedtmthe application. The third feature of the applicat®thie time it takes to
navigate. Alower score means it takes much time to navigate the application.

The fourth feature included the options in settings. A good score means the application can be
configured to personal preferences. This gives the ust¢ioafreedom. The fifth feature is the (praedi
frequency. This is the frequency in which the application should be used, recommended by the application
itself. The sixth feature is motivation. Applicatgthat score low on motivation tend to punish ttser for
not opening or filling in the reflection taskbe grades are an inpeetation of the researchemd final
featureis the design of the interface of the applicatianice-looking interfacegot a highegrade

During the search for appliéahs to test, it became cle#irat there are a lot of (mobileglf
reflectionapplications already. However, these applications focus ongingotine or multiple reflection
technigues, as designed by the creator of the application. iOfteludesnointegration of connecting with
friends and no inclusion of a professional. Additionally, these applicatsweadlydo not introduce people
to (differend selfreflectiontechniques so they can decide what works for them.

All the applicatiors do not scorevell on motivation. The applications tend to punish users for not
using the application as frequignas intended by thmaker instead of incentivizinthemfor opening the
application.An application that is being known for its positivity when openim@pplication is Duolingo
[42], this is however not a seléflection application but an application to lelanguagesAdditionally,
the freedom in the applications is often not existing or limited. To benefit from and to likeipacti
personal seifeflection, freedom and personal preferences are important. This does not agree with the
tested applications.
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Table2.1: Matrix with elevenseltreflection applications

Google Time to
Playstore navi-  Setting  Moti-
APP/ Rating Reflection gate options  vation Looks (practice)
features 0-5 types 0-5 0-5 0-5 0-5 frequency
informative
] prompt
Ommetje after When
Lopen [43] 3.0 walking 3 2 3 2.5 walking
B Atom [44] 4.9 meditations 3 2 3 3.5 Every day
journal,
Intellect mood
C [45] 4.8 tracking 0.5 4.5 2.5 35 Every day
Loop Habit
Tracker habit
D [46] 4.7 tracking 4 3 3 3.5 Every day
habit
tracking,
Level up mood
E Life [47] 4.0 tracking 2.5 3.5 1.5 2 Every day
journal,
habit
tracking,
Moodflow mood
F [48] 4.6 tracking 2 4.5 25 15 Every day
habit
tracking,
G Salut [49] 3.3 journal, 15 25 3 3 Every day
questions,
mood
Youper tracking, Every day
H [50] 4.5 journal 5 3 3 2 dag
journal,
Diarium mood
I [51] 4.7 tracking 3 4.5 2.5 2 Every day
- N/A food,
(early pictures of Every time
Ate [52] access)  every meal 2.5 2 2 2 eating
food,
intermitted Two times
K  Fastic [53] 4.7 fasting 0.5 2 1 15 a day

In this section, the conclusions from the stft¢he-art, selfreflection applications, the analysis will be
given.A lot of selfreflection applications already exisf whichonly eleven applications were analyzed.

However, multiple limitations of #napplications were found. All applications score low on
motivation because they tend to punish the user for not using the application as frequently as intended by
the maker, instead of positively rewarding the user when using the system. Additionaljypltbations
lack in including connections (artkdereforemotivation) with friends (or other people). Some applications
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lack freedom, and cannot be configured to personal needs. Next tadbkishfthe applications lack in
inclusion ofthe guidance of professional.

The two most important limitations are the lack of introduction teredéliéction and the
motivational aspect. The applications lack in introducing the users to different techniques so they can
decide what works for them. Additionally, tepplications lack the motivatiahaspectThe applictions
seem to not sufficiently motivatesersenough to actually keep using the sedflection techniques
regularly.

In this section, the conclusion from the background resémprovidel. Through literature research, the
conducted questionnajreonducted interviews, and the stafethe-art analysis of selfeflection
applications, a clear image is created. First, R@dits subRQs will be partly answerednd secondly,
some importanfindings will be described.

RQ1.1 What are relevant proven personal seflection techniques that can be implemented to
guide students towards an improvement of their wellbeing?

Journaling, gratitude practice, habit tracking, and mood tracking are relevant persenal self
reflection techniques, according to the Scopus database assessment. From the literature research can be
concluded that these four sedfflection techniques canmibute to an improvement in wellbeing of
students.

Mindfulness and (mindful) mediations could additionally be relevant according to the Scopus
database assessment but were not added to the literature research because of time constraints.

RQ1.2 How cana selfperceived improvement in the mental health of students be measured?

According to Lea Berkemeier, it can be difficult to measure gpsetfeived improvement in the
mental health of students. It is common to use a pre and post questionnaire te theasffectiveness of
the system. These questionnaires could focus on measuring certain variables, such as FOMO or sense of
belonging. More research should be done about which variables should be chosen to measure an
improvement in mental health througking selreflection.

RQ1: How can proven personal se#flection techniques be introduced and provided to students
such that they are guided towards a perceived improvement of their wellbeing?

According to the literature research, it is important tasaber the following characteristics when
selfreflections are introduced and provided: repetition, practice frequency, triggers, short or long term
effect, the guidance of a professional, format, and accuracy. Important factors to integrate into the self
reflection system for students are the connection with friends, a combination of online and offline activities.

Next to the partial answers to the research questions, some important findings for the development
of the selfreflection system are found ingbackground research. The first findings include the potential
target group: students in module four of the first year and module five and six of the second year. Secondly,
the existing applications seem to miss out on the motivational aspect. RQ2exfonusotivating
students, this seems to be an important feature to focus on during the further development of the self
reflection system.
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3 Methods and Techniques

This chapter includethe chosermethods and techniquésatare used during this researdine choices for
certain methods and techniques are additionally motivated.

3.1 Creative Technology Design Process

This research follows the Creative Technology Design Process as proposed by Mader anib4&ggimik
is shown inFigure3.1.
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Figure 3.1: Creative Technology Design ProcdSd]
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This process is defined by four phases: ideation, specification, realization and evaluation. For each of these
phases, the charactgics and goals are described below. An important feature of the Creative Technology
Design Process, is that it includes spiral models. This means that in the ideation and specification phases,
iteration is required to ensure a reflective and transformaisign process.

The goal of the ideation phase is to elaborate on the project idea and set up the project requirements.
Additionally, ii deas on experience, i nteraction, a
r e s b4, p. ] As previously described, the spiral model in this phase revolves around coming up with a
creative idea, identifying user needs and stakeholder requirements and determining what technology could

be used. For the | att er , logyeadher. statinglpoil gr ghotimakng orceat e t h
in the i dpBapd4lonThpihsasieso al so referred to as o6tinker.|
technology and coming up with novel applications for that techng®sy

The specification phase is characterized by the large amourtdtofypes that are made. Those prototypes

are meant to be discarded, improved or merged into other prototypes, and often address only small aspects
of the overall product. Moreover, the various prototypes serve as iterations to establish the functional and
experience specification. Ultimately, the specification results in a final set of requirements that should be
integrated in the realization phd54].

In the realization phase, the requirements from the specification phase are realized. It describes how the
variouscomponents of the application are created and implemented, but also highlights design
considerations that are made within the realization plbd$e

The evaluation phase describes how the final prototype from the realization phase is evaluated. In this
project, this includes a funotial test, but also an expert test and afooctional test. Moreover, the user
testing is carried out in this phase. Ulti mately,
identified i n t héb4ipddmtheierarthe pvaltas ghasa helps assess © what

extent the project succeeded in achieving its own goals and requirements.

To make sure all the relevant stakeholders are consulted during this project, the relevant stakeholders
should be determined aadalyzed. For this stakeholder analysis, the approach of Shard®s%ldat used
in sedion 4.1

Sharp et al[55] point out a key reference for the definition of a stakeholder:

A stakeholder in an orgamition is (bydefinition) any group or individual who can affect or is
affected by the achievement of the orgarti i on 6 s .[2/jpjd& ct i ves

This means a stakeholder is a person, people, group or organization that has a direct or indirect influence on
the development of the syste8harp etl. [55] identify four stakeholder roles for better identification
purposes. These foutakeholder roleand a brief explanation are given:

1 Userswill interact with the system or will use the products of the system.
1 Developersare responsible for creating the system.
1 Legislators produce guidelines for the system that will affect the developared/or
operation of the system.
1 Decisionmakers are part of decisiemaking structures during the development of the system.



In this project, the stakeholders will be identified and grouped into the -zbenttoned categoriex
which an overview will ke given in a table. Secondie stakeholdensill be ranked on interest in and

influence on the project with a score betweetD1These scores will be used to createnluenceversus
interest matrix, as described in detail by Eden and Ackerj®tnin this matrix, the stakeholdesse
mapped according to the four quadrants, as is showigime3.2. Finally, some additional notesemade
about the goal and the motivation of the stakeholders.
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Figure 3.2: Stakeholder influenciterest natrix as described by Eden and Ackerm#siry

To generate newiewpoints and ideas for the system, brainstorm sessions are conéfirstedn
individual brainstormsession is held tprepare for the other brainstorm sessions withs studedtgroup
of studentsAfter this, individual brainstorm sessions are helfind out what students are interested in
and what gives them motivation to do something.

Two different types ofjroup brainstorm sessions are hé&lst, one open group brainstorm session
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is conductcearly on the project, this to gather information about the current student view-cefleelion
applicationsThe next goup brainstornis conductedvith students and with mentors from the course
professional development of Creative Technology. Toifatl this brainstorm, one main questioili be
formulated as basis of the brainstorm. Such a question will lead to answers and ideas from the particiapnts.

During the requirements process of this project, the iPACT SceBased Methodologib8] is used. This

is done irthe ideation phaséhat isdescribed in sectioB.1 These senarios are used to view the project

from different perspectives. In the ideation phase, the iP&@lysig58] is used talescribetheconcept

from t Ipentafwgeavr 6s

The iIPACT analysi§s8] can be helpful when designing a system as it helps to clarifegirtject from
the userbés perspective and
intention, People, Activities, Context, and Technologies. This analysis gives a detailed overview of why
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someone would use the systemowbould use it, what they would do with it, where and how they would
use it, and the technology required to do so. The iPACT analysis is used in 4eXtion

intention @

activities @

researcher
context

technology ‘.QQJ
Figure 3.3: iPACT

During this project, the requirements of the sysaéeaprioritized using the MoSCo\f{b9] method.
Furthermorethe requirementarecategorized as eithéeing functionabr non-functionalrequirements.
The requiremets areiterated during the project. In the ideation phé#se first iteration is done and in the
specificationthe second iteration is done. The requirements are also used in the evaluatdn f@sashe
functionality ofthe system.

The MoSCoW59] method is used to prioritize the requirertee It is necessary to know the difference
between important and less important requirements to know in which order the requirements should be
implemented in the system. Every requirenigmategorized imne of the MoSCoV¢ategories

- Must have the minimal requirements of the system.

- Should have the important but not vital requirements of the system.

- Could have the wanted but less important requirements of the system.

- Wo n bBawve the requirements that are not viable for the time frame of the system development.

Requirements are often classified as functi¢gfBl) and norfunctional (NFR)requirement$60]. FRs
specify wiat the system should do and N&gpecifyhow the system works. This means that the &
related to the functionality of the systewhereaghe NFRsis related to the performance and usability of
the system.

The prototype developed in the lization phase is evaluated. The goal of the evaluation is to determine the
effectiveness and usability of the system and to contribute to answering the RQs. The prototype is
evaluated irfour stepsFirst,the functional requirement test is done. Secarttiguser test iexecuted

Thirdly, an expert test is done, and finally, tte-functional test is donéuring the functional test, it is

tested whether the prototype meets the beforehand determined requir®ugntsthe user and the expert
test, paticipants from the target group and the expert test the prototype of the d9siémg. the non

functional requirement test, the results of the user and expstestsed.
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During the functional test, it is checked whegtthe developed prototype meets the functional requirements

setup at the end of the specification phase. The functional test needs to be done before the user and expert

test. This is necessaryéosurethatt he pr ot ot ype meet wiremédnts. Thef t he &6 Mu st
functional evaluation is done by the researcher. A
6Could haved requirements are met.

First, the participants of the user test use the prototype of the sy$tesvaluationis divided irto two

parts. First, a Google Form distributed among the participants. Thism included some demographic
guestions, the System Usability Scale (S{83], and a short questionnaire. The demographic questions
are asked to show the characteristics of the participants, bub adlsmtify possible similarities and
differences between two or more characteristics. The SUS is performed to assess theafighbilit

system, and the short questionnaire is to gather sométgtinam data about the performance of the system.

TheSUS i s a way t o as s e fsmplehesitem scalelgivihgiaglgbalof a sy s
view of subjecti vel6lap 3]&hssSdmethal indudes tes satemdnts with a
Likert scale about different aspects of system usability . UBee test participants rate the statements from
one to five.The ten statements are:

=

I think that | would like to use this system frequently.
| found the system unnecessarily complex.
| thought the system was easy to use.
| think that | would need the supri of a technical person to be able to use this system.
| found the various functions in this system were well integrated.
| thought there was too much inconsistency in this system.
| would imagine that most people would learn to use this system velkhyquic
| found the system very cumbersome to use.
| felt very confident using the system.
. I needed to learn a lot of things before | could get going with the system

©ooNoOORWDN

=
o

The SUS resultareanalyzed by calculating the SUS rating. To calculate the SUS ratinggdbe
contributions from each item are summed. The contribution of the odd statésribatscale position
minus 1. The contribution of the even statements is 5 minus the scale position. The sum is multiplied by 2.5
to obtain the overall value of the SUBichis always a score ranging between 0 to 100. In anramalp
evaluation of the SUS by Bangor et[@R2] arecommendation is made as toow the SUS rating can be
interpreted Figure3.4).

QUARTILE 1% Quartile N ]22(} 777777 3rd 4th
RANGES I,
ACCEPTABEITY NOT ACCEPTABLE MARGINAL ACCEPTABLE
RANGES R AR AAAAANNNY  LOW | HIGH Wl
ADJECTIVE WORST BEST

RATINGS IMAGINABLE POOR OK GOOD EXCELLENT IMAGINABLE

T A | N 1 T A B O
0 10 20 30 40 50 60 70 80 90 100
SUS Score

Figure 3.4: A comparison of the quartile ranges;ceptabilityranges, and the adjective ratingsthefinal SUS
rating, as illustrated 62, Fig. 13]
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During the expert test, the expert will test the prototype of the sysierifarto the participants of theser
test. After testing the prototype of the system, the expert will be interviewed about the performance and the
usability of the system.

During the norfunctional test, it is checked winet the developed prototype meets the-howtional
requirementssaeip at the end of the specification phase. T
requirementgsection 3.6.1)Furthermore it is determined which 6Shoul d
requirements are met. The nfamctional test is done by the researcher.
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4 |deation

This chapter will include the generat i dactkg@und conce
researcrom chaptef is used as the basis for this chapidre goal of this chapter is to gather relevant

information and shape ideas about the-gflection system. The chapter includes an analysis of the

stalkeholders, the results of brainstorm sessions with different stakeholders, an iPACT analysis, and the first
iteration of the requirements of the sedflection system.

In this section, the stakeholdefsthis projeciare identifiedand assessed on influence on and intdrest
this projectas describeth section3.2 First, the approach of Sharp et[ab] is used tanalyze the
stakeholders, whereof @averview is given inrable4.1.

Table4.1: Overview of stakeholders including influence on and interest in this project

Stakeholder Role(s) Influence Interest
A University Students (or Creative Technology User 8 8
Students)
B  Student Wellbeing project (SWIP) of the User 8 7

University of Twente
- Annet de Kiewit as head of SWIP

C Researcher Eva Lahuis Developer/ 10 10
Decision-
maker
D  Supervisor: Erik Faber Decision- 8 8
maker
E Critical observer: Karen Slotman Decision- 7 7
maker
F  Educational Specialist: Babs Ernst Decision- 6 6
maker
G The Creative Technology program Decision- 5 6
- partly represented by Erik Faber maker
B  Student Wellbeing project (SWIP) of the Decision- 8 7
University of Twente maker

- Annet de Kiewit as head of SWIP

I Technology Enhanced Learning and Decision- 6 3
Teaching (TELT) [63] with contact via Karen = maker
Slotman

J  The General Data Protection Regulation Legislator 8 1
(GDPR) for people in the European Union
(EV)?

K Government of the Netherlands (especially Legislator 9 1

the COVID-19 pandemic policy)
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Thestakeholders are rated on a scale of 1 to 10. Their influence and interest are approached by the
researcher, where a higher rating corresponds to more influence or interest. The stakeholders are explained
according to their corresponding category or caiego

Users The main users of the application are university students. They are of high interest because
the application will guide these students towards an improvement in their mental health. Additionally, they
are of high influence because they e main users of the application. The Student Wellbeing project
(SWIP) of the University of Twente, with Annet de Kiewit as project leader, is the client of this project.
Being the client and their possible future deployment of the project result, thet&&/h high influence on
this project. Additionally, the SWIP shares the goal of this project to improve the mental health of their
University of Twente students, thus their interest is also high.

Developers The developer of this application is mainlg ttesearcher and author of this thesis,
Eva Lahuis. The influence and interest of the develapshigh because she shaped and carried through
the project. Decisions will be influenced by the users, decisiakersand legislators, but the researcher is
making the final decisions.

Decisionmakers: The decisiormakers are the researcher, the client (SWIP), the supervisor from
Creative Technology Erik Fahehe critical observer Karen Slotmand educational specialist Babs Ernst
The most important deé@r+maker of this project is the researcher. Therefore, her influence and interest
are high. The supervisandthe critical observer are interested in the correct finalization of the project, so
their interest in the project is highurthermorethey hae a high influence on project management and
content.Educational specialist Babs Ernst is additignaldecisioamaker but has a lower influence on and
interest in the project. The TELT team is another decisiaker and is consulted about this projétteir
interest is low, but their influence medium. Lasthe SWIP is an important decisiomaker because it is
the client of this project. The interest is high because of the shared goal of the client and this project and the
influence is high becauseetiproject needs to satisfy their requirements.

©cC
Legend
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O user
oJ ©B Q@A D @ Decision-maker
oc @ Developer
© Legislator
Q! @F
06

Low «—— Influence —— High

Low «— Interest —— High
Figure 4.1: Implemented stakeholder influeritgerest matri57] (labels in this figure correspond to labels in
Table4.1)

Legislators: The government of the Netherlands will have a high influence on the project, because
of the (changing) COVIEL9 measures. These measures limit the possibilities to meet stakeholders or to
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test the project result in real lifd/henthe selfreflection sysemwill includebeng a mobile/web
applicationwith, the General Data Protect Regulation from the European Union is important and will
influence the project.

The influence and interest scores from the stakeholders shovabled.1 are used to create a stakeholder
influenceinterest matrix, as described by Eden and Ackernfafin This matrix is shown ifrigure4.1.

In this section, the definition of peer support used in this project is given. Peer support is also called peer
connection. The importance of peer support was discovered igroackl research (chapter 2). Before
exploring the different options of integrating peer support into theefigiction system, it is necessary to
have a clear definition of the concept. MacN@4] defined peer support as following:

AfPeer support has been defined by the fact that
and can consequently offer nm@&Mfe authentic empathy

Relating, and offering empathy and validation can be powerful moti@gthras was also
concluded from the research that accompanied the founding of R\ARd from the distributed
guestionnaire (discussed in sectibf). However, when developing a peer support system for professional
mental health help, many challenges are involved according to Repper and85ar#slthough the self
reflection system developed in this project is not a professional mental health help system, this should be
made very clear to the stakeholders.

In this section, the setkflection system is explained according to the iPACT analysis. This iPACT method
is described insectidhdand descri bes the system from the user 6:

The intention of the system towards the user is to introduce and give the means to practiiectiein
techniques, in order to guide the user towards an improvement of their metitalAdditionally, the

intention is to spark the interest of the students inreélfction techniques. This means that the students

will notice the possible positive effects of practicing-seffection techniques and will possibly enjoy
practicing theself-reflection techniques. Next to this, the intention is to motivate the students to practice the
selfreflection techniques regularly, so that students are guided towards experiencingrifeesttin

benefits that can occur after regular usage.

The people are the users who will interact with the system. The people that are going to use this self
reflection application are students. These are students who do not intend to use the application as a
replacement for professional help but as complaiary mental health support tool. The following criteria
are used to establish the personas, who are used to describe the people.

1 University of Twente students

9 First or secongear students

1 No or medium experience with se#flection techniques

1 Motivatedto grow their seHreflection skills or learn about their mental health/mind/eflection
skills

Personas

Astrid is a 19yearold Industrial Engineering and Management student at the University of Twente. She
finished her fir sdwilseastart with thdseaondlyemrcohherlbacheldrsDurng the
first year of studies, it took her much time and energy to get used to her new life as a student, including a
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new place of residence because of her moving from her parents to a studenibenand then, she sees
people on Instagram who are working in their bullet journal including journaling, habit tracking, and more
selfreflective activities. Sometimes, she would like to have the time to keep a bullet journal herself and
being creativdike these people. At the beginning of her second study year, a friend from a student
association sends her a link to this seffection system. They discuss and decide to try theeidiction
application individually but keep each other updated athaiit progress every week via a meeting or a call
because this is suggested by the-glection system.

Pepijn is a 26/earold Industrial Business Administration student at the University of Twente. He
is currently doing module 4 of his study, and joistained his binding recommendation rule (BSA). He still
lives at his parent's house in Almelo, but he is planning to move to a studio in Enschede sometime next
year. He wanted to focus on obtaining his BSA before moving out. Via an invitation senaihyhem
joined the Student Wellbeing Canvas environment. In this Canvas environment, he seesdfiectieln
system including some example experiences (recognizable problems and fitting benefits from the self
reflection system). He never worked withfseflection techniques before, but he recognizes himself in
one of the example stories about geftection. He sees the seé#flection application is free of charge and
decides to try the setkflective group course that uses the application as mgeeda

Sterre is a 2yearold Creative Technology student at the University of Twente. She is currently in
the second year of her study, almost starting with module 6. Since she got recommendations abeut the self
reflection system from a fellow student whiged the selfeflection system as the basis for their
professional development challenge, she is interested in coming up with a challenge that includes exploring
this selfreflection system for the Creative Technology course professional developmedis@isses this
with her mentor and they agree upon a challenge that includes some research, using the application, and
updating her mentor about the process every few weeks.

The selfreflection application can be used daily/weekly as a toolake an acquaintance with self
reflection techniques and/or practice seflection techniques. This so the users are guided towards a
mental health improvement.

The application will:

1 present selfeflective questions
i introduce and give the option to ptige one or more seteflection technique(s)
9 give an easy possibility to reflect on earlier entered questions or answers

The target group of the application is for now fir
is thepersonal life of these students. So the context will be mainly in a personal setting, but because the
seltreflective system will be widely applicable, the guidance or meetings around the personal usage of the
application may be in an education settingadditionally in a personal setting, with peers or friends.

The selfreflection system will include a mobile/web application that shows an interface which allows for
practicing seHreflection technique(s).

Input
The mobile/web application witeceive input in the entry boxes of the application.

Output
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The application will show user statistics to the user. These statistics can include usage streaks, but also
overviews of answers to different questions, to promoteasidfction on previousreries.

4.4 Individual brainstorm

In this section, the results of the individual brainstorm are discussed. During the individual brainstorm, the
important components of the sedffflection system were determined: the format, therséiéction

techniques, angeer connection option$o prepare for the other brainstorm sessions, options for these
different components were gathergtiese options are presented in the following lists:

Formats for the system:workshop, web/mobile application, podcast, forum, (fmgrgroup
(sessions), workbook, manuals, videos.

Selfreflection techniques:journaling, asking reflective questions, habit and mood tracking,
grading days, time tracking, goal setting and evaluation, favorites lists, gratitude practice, mindfulness,
coming up with challenges and keeping track of the progress, meditating, daily, weekly, and yearly
reflections, analyzing habit patterns, choice reflection, scrapbooking, energy levels, labeling activities.

Options for peer connection:friends, family, fellowstudents, mentors, student counselors, chat,
meetings activities

Additionally, together with the supervisor, an overview is made of the current key aspects of the
selfreflection system, this is displayed in Figdt2 (the orginial brainstorm phots displayed in
Appendix B1). The users are placed in the center of the key aspects: the student(s). The goals of the
system are to guide the students towards mental health improvement, to motivate regular usage of self
reflection, and to spark the inter@s$ students in seffeflection. The first key aspect is to provide students
with enough seffeflection tools, to motivate them to start working with the techniques. The second key
aspect is to contribute to the awareness ofrsfliéction techniques.file system should convince the users
of the possibilities of selfeflection. The third key aspect is to focus on the personal life and personal

preferences of the students. Thisseé f | ect i on should be related to per

desires. The fourth key aspect of the system is peer connections, as explained id.gedtfmnlast key
aspect is that the system should be complementary to professional mental help and that the system should
not be a replacement thereof.

Provide the tools to start
working with self-
reflection techniques

Awareness of self-
reflection techniques

Focus on personal life User: Student(s)
and personal - Guide to mental health

improvement
preferences P - Motivate regular usage

Spark interest

Connections with
friend(s) and/or

—_— peer(s)
- Take each otheron

Complementary to
professional (mental)
help, no replacement
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Figure 4.2: Key elements of the seHflection system in the Ideation phase, see AppendiXdd the original
photo

The goal of this individual brainstorm session was to find out what students are interested in and what gives
them motivation to do something. This information could be useful in determining how to spark interest in
selfreflection techniques.

The first sudent that participated in the brainstorm session wasya&@ld female. She
explained that she feels motivated when she puts time and effort into something that is good for her. She
compares it to the situation that when you create something, timeseriidis most important. She mentions
that motivation can also come from doing something together, and provides the example of her getting
motivation to go to the fithess center if she is doing it together with a friend. Another important aspect to
keepirg motivated, is €ing confronted with the subject, for example by seeing someone else on social
media going through the same struggle.

She explains that most of her interests come from seeing other people do something, or when
something that has long been her mind gets triggered somehow.

The second student that participated was-ge2-old male. He finds himself being motivated to
finish things, and provides a scenario as illustration: If you have a glass of water and a bottle of water on
your deskwhich is empty sooner? According to him, the answer is the glass, as it is in human nature to
finish things (and a bottle can be c¢closed, thus re
driver for him, but he also mentions that an endltés be proud of and recognition of others are
motivating him to keep going. His interests usually originate from a need and therefore cause him to have
an intrinsic motivation.

In conclusion, a sense of doing something that is good for you, intringication, the urge to
complete things, support from a friend and being confronted are good drivers for motivation. Interest can
be sparked by others, interesting topics and individual needs.

There were three brainstorm sessiolasped. One open brainstorm session with students early on in the
execution of the project to gather information about the current student view-oefleelion

(applications). A second brainstorm session with other students using the brainstormiiogiéechn

explained in sectioB.3to brainstorm, but also to test this brainstorming technique for the third brainstorm
session. The third brainstormss@n was scheduled to be with three mentors from the course professional
development in the study Creative Technology. The reason to brainstorm with mentors is because they are
close to students in terms of guidance

Thefirst brainstorm was executed with three students and the researcher, &dohé@sl 2021. All three

students being Creative Technology students and working on their graduation project. Two students had

little experience with selfeflection techniges and one student had slightly more experience than the other
two. The central question of this-rdfleciontoasimany m s e s si
students as possible?6 The results B2 this brainst

A second group brainstorm was executed with two students about the contents and realization -of the self
reflection system, at the #@f May 2021. Both students are Creative Technology students. One with no
experience in @cticing seHlreflection techniques and one with little experience in practicing self
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reflection techniques’he complete results of this brainstorm can be found in Appen@ixAbom this
brainstorm session, six preliminary ideas for theidléction ystem were formulated:

Idea 1: Combination of workshop and an application
A Wo r k s h o pefleativrotechniqees With an introduction of the application.
A sreflecfion application includes peer connection.

Idea 2: Combination of an application apeer support meetings.
A sreflecfion application.
A Offline meetings with peer(s) for support.

Idea 3: Combination of a workbook and an application.
A sreflécfion workbook to fill in.
A Application to scan waouppodtook and share with

Idea 4: Combination of an application and support meetings
A Affirmation application with selfie cam and ¢
A Offline meeting with peer(s) to write more pe

Idea 5. Combination of drinking cups with QBbdes and an applidan.
A sreflecfion questions printed on drinking cups with QR codes (to use with friends/party).
A Scanning the QReflectonapplidatomds t o t he self

Idea 6: Combination of a community and an application.
A sreflécfion community/studemssociation with reflection meetings.
A Applicati on-refiectionsusageport t he self

After this brainstorm session, feedback was asked about the brainstorm session itself. This
feedback is progressed before the third brainstorm session. A comgatew of the feedback can be
found in Appendix 4.

The third brainstorm session was canceled on short ntitigas canceletéecause the position of mentor,

in the eyes of UT's mental health counselor, was not an appropriate position to shed light on this delicate
subject.Instead of the brainstorm session with the mentors, another brainstorm session was conducted
together withthe same students as the previgimipbrainstorm session. This brainstorm session was
conductednthe 19" of May 2021. The results of this brainstorm sessi@displayed in a mindmap in
Figure4.3, although this is partly in dutgithe original figure is displayed in Appendix4).

Unfortunately, the mindmap partly in dutch. This mindrisagxplained in sectiof.7.
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Figure 4.3: Mindmap with ideas as results from third group brainstorm sessitimugh this is partly in dutch.

In this section, the idea selection after the brainstorm sessions is described. During the third group
brainstorm session, a mindmap with all the ideas was generated, which is dispRigeded.3. our
potential ideas were selected from this mindmap.

The basis of the idea for the sgdflection system included a sed#flection application. To this
basis, a sulsytem could be connected whifocuses on motivating regular usage and sparking an interest
in selfreflection. The first idea for this stdystem included a walking route on the campus of UT. During
this walking route, selfeflection techniques would be integrated. It might be pessd integrate the
web/mobile application in the walk itself. During the walking route;isdléctive prompts and questions
could be showed to the user to reflect on. This idea would be suitable during the corona pandemic, because
of walking outside ad at possible distance of the fellow walker. A limitation could be thdioree
experience of the walk.

The second idea for the saiptem includes drinking cups with Qf®des. Selfeflective questions
or prompts could be printed on the cups, togetlittr avyQRcode. The cups could be used during parties
and meetings, and the seifflective questions and prompts could be discussed together with other people.
By scanning the QR codes, the basis-gflection application could pop up on the screen efuser. This
idea would not be suitable during the corona pandemic, because physical parties and meetings are not
possible. Additionally, the questions and the prompts on the cups might become boring after multiple
usages.

The third idea for the sufysten includes a workshop. This workshop could introduce some self
reflection techniques to students, including a practical work session. The basis application could be
introduced to the students after this workshop or the application could already be irgpthéur
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workshop. However, a workshop has a bad reputation among students (concluded from the experience of
the researcher). Additionally, the content of the workshop should be correct and professional, so it might be
necessary to integrate the help ofaf@ssionalist in selfeflection, which will be difficult in the period of

the project.

The fourth idea is a podcast aboutseffection. This podcast would include multiple episodes
where students get interviewed about practisilfireflection. This podcast could be added to the basis
web/mobile application, but also to the known podcast applications in order to advertise the application to
students. This podcast will be very accessible to students and could give a represgegativasing self
reflection themselves. However, such a podcast does not focus on regular usages of the system and also not
on sparking the interest of students.

Oneidea seemed to have thmst potential and was chosen to build theidléction system on.
This idea included the possibilities of peer support and additionally, walking as physical activity, which
was one the favorite acitivities from students. This was found in the condetstionnaire about
activities to make you feel goothis idea is the selfeflective walking route on the campus of UT. The
web/mobile application is the basis of the idea, the walking route will focus on spark interest and motivate
regular usage.

Thelist of requirements to be takamo the specification phase is made and organized according to the
MoSCoW method, which is explained in sect®& Functional requements and noifunctional
requirements are labeled as such. This list of requirements is displayaiuléd.2.

Table4.2: System requirement$t fteration, organized according to the MoSCoW method

FR or
No. MoSCoW NFR Requirement
1 The system must introduce one or more self-reflection techniques to
FR the user: t he -rdlectiootechniques musttbd gvensee |

them.

2 The system must focus on sparking the interest of the user.

3 The system must motivate regular usage of self-reflection
techniques.

4 Must The system must clarify that it is complementary to professional
help, and not a replacement.

have

5 NER The system must be experienced as useful, meaning that the user
must feel supported to successfully use the self-reflection techniques
during participating.

6 The system must be experienced as an added value to the life of the
student: the student should experience changes.

7 The system should retain the interest of the user, for multiple
usages.

8 The self-reflection integrated into the system should focus on the
personal life of the student.

9 Should FR The system should not push usage too much.

10 have Usage of the system should be rewarded.

11 NER The system should contribute to the awareness of the relevance of

using self-reflection techniques.
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have

12 The user should have full freedom in choosing to (not) participate
(the system should not be used obligatory).

13 FR The system could have integrated peer collaboration to motivate
the use of the system.

14 EOUId The system could be used in the course professional development

ave .

of Creative Technology.

15 NFR The system could be adopted by the Student Wellbeing Project.

- Wonodt -
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5 Specification

The focus in this chapter is on the functionalities of the system, to show how the system will interact with
the user. In this phase, the design choices are made regarding the development of the envisioned system.
Results from chapters 2 and 4 will be uasdhe basis for this phase.

In this section, the meeting with the TELT team is described. The T&]Team from the UT is the
technologyenhanced learningnd teaching team-Earning and applications are also included in their
expertise. The idea of creating a gelflective application was discussed with this team.

During the meeting with the TELT team, difficulty in making an application arose. iFifgts
recommended to schedule a meeting with a GDPR specialist, about the general data protection regulations.
This will be necessary when processing personal data, as in thefleelfion application. However, one of
the members offered the possililib contact him for technical questions about this.

One suggestion that was made, included testing theeflelttion application in mentor groups
from Applied Mathematics. This UT study assigns mentor groups to alyéeststudents, so these alrgad
existing groups could be used in usergest

One important aspect that was pointed out is the usages of recognizable examples. Users of the
seltreflection application should see the possibilities of using the application. This can be done by adding
stories about recognizable situations to the application or the subsystem. Another important aspect is safety
and security. When entering sensitive information about personal feelings, thanghesperiences, these
should be handtewith care and kept saf

A recommendation was to follow the eHedhB] courseln this UT course, the design,
application, implementation, and evaluation of eHealth are included. However, this course has a duration of
6 weeks with a weekly stly load of three hours.

In this section, the chosen idea of the ideation is evaluated with the client. This idea contains a web/mobile
seltreflection application as the basis of the system, and-aeflel€tive walking route on the ogus of

the UT as a subystem. This evaluation was performed in an online meeting with the client, Annet de
Kiewit.

The client reacts positive to the seflection walking route idea, therefore preference is given to
this subsystem. Due to the time civamt of the project, the client would like to focus on developing the
walking route as this would be more valuable to know how to correctly implement. It should be tested how
long the route should be; where the route should be; how marmgietition asignments should be
included; if you should walk alone or together; what the physical environment must look like and what the
right start and end point is.

A benefit from the selfeflection walking route is the enlarged target group. The focustgéin
from module 4 firstyear and module 5 and 6 secerahr to the total student population, and additionally
the employees of the university.

In this section, a user scenariascribed. This user scenaiflstrates how the current siggn couldbe
used. In this example is included how both mentor and mentee can benefit from the system.

Rooney is a 5%earold professor at the University of Twente for the study Creative Technology.
Apart from teaching, he is also a mentor to severakstgdHis primary task is guiding students through
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their study, helping them out when necessary. Recently, theefletftion walk was introduced at the UT.

Yesterday, he had his first meeting of the year with one of his mentees. With #tefleefionwalk in

mind, Rooney suggested to go for a walk to get to know each other better. He explains the existence and

goal of the selfeflection walk to the student, who gets excited. Once they get to the start of the route, they

read the sign and instructioasd scan the frstQRode: A What are you proud of ?
screen. While walking, he asks if he can go first, and then explains that he is very proud of his son who

recently got a new job. Then, the student takes his turn and explaine thatehy proud of the first bit of

programming he learnt recently. He explains that he liked it so much, that he went out of his way to add

more features and functionalities to his first pro
tmeinhi s study! o The student | aughs, and then obseryv
will be!o

In this section, the final idea for the sedflectionsystem is describedill this point the idea of the system
included a selfeflection application and a seléflection walking route. In this section is explained that the
selfreflection application is not developed further then sketches and that the project continued with the
selfreflection walking route.

Together with the clierthe decision was made focus on the selfeflection walking route and trop the
idea of a selfeflection applicationHowever, earlier in the procedstchesveremade of the self

reflection applicationwhich can be seen AppendixE. In Figure5.1, one of these sketches is depicted.
This sketch shows how the user would interact with the application and what screens are included.
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Figure 5.1: User flow seHreflection application
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The final idea that was picked is the reflection walk. Basically, this idea entails a walking route through a
quiet and calming environment, with the aduitof signs along the route that display-@&tes. At the

start of the route, a larger sign is located that displays an informative poster. Here, the user is able to scan
the first QRcode and start the reflection wakigure5.2). Even though it seems contradictory, the

reflection walk is also suitable for multiple people walking together; the goal of sparking interest in self
reflection techniques would still be aelied when people walk the route together. This was already
expected because of earlier research (sedt@teerSuppor}, and in the user test evaluation this proved

true.

Figure5.2: Part 1 reflection walk storyboard: (1) restful reflective route on campus including placed &gns
users can use the system along or together with others

At first, the idea was to let usesign up for an account at the first sign such that data during the
walk could be tracked, but in the final implementation this was left out as it was not possible to achieve
within the scope of this project. On the positive side, this had the advantagseitsawould not need to
bother with signing up and could quickly get on their way.

Prior to the realization, the intention was to just randomize the type of prompt for each sign as
well, but this would reduce the effect of having a different@Be eachime (as the user could then
simply refresh the page each time they encounter a sign). Therefore, the decision was made to have each
QR-code link to a different type of prompt. The @Bdes along the route (Figure 5.2) would thus all lead
to a differentype of prompt when scanned (Figure 5.3), one of which initially was intended to be an
informative podcast. However, there were no suitable podcast for such a short duration, so this idea was not
implemented. Instead, informative prompts were selected (&pE). The other three types of prompts

are reflective questions, actions, or mindful prompts.
{v) @-

Figure 5.3: Part 2 reflection walk storyboard: (3) front view of the walking route; (4) sign withcQde
standing along the route

7\




51

Figure 5.4: Part 3 reflection walk storyboard: (6) scanning the -@&de from the sign; (7) the selection menu on
the smartphone from the user

The sign at the end of the route lirtksan overview page containing links to all the different types
of prompts (Figure 5.4). At the final sign, the suggestion is made to save this page so that it could be used
on future walks at different locations where there are nesi@Rs available to so.

T

Figure 5.5: Part 4 reflection walk storyboard: (7) the four options to select in the selection menu (I = a

reflective question; Il = information, for example, a podcast; Il = mindfoservation; IV = an action; or
"sur pri se meodeon theg sBn indicdtirg the épdRof the reflection walk directs to the web/mobile
application

Initially, the goal was to make the reflection walk part of thersdléction application. This
application could then support students in maintaining theireéifction habits, as it would be unlikely
that they would take the seakflection walk every day. An important aspect would be that the overall feel
and look of the selfeflection walk wold resemble the appearance of the-s&flection application.
However, as described in the previous section, the idea ofeBetition application was not implemented
in this project.

The list of requirements to be takerthe realization phase is made and organized according to the
MoSCoW method, which is explained in sect®f Functional requements and noifunctional
requirements are labeled as such. This li§inad requirements is displayed Trable5.1.
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Table5.1: System requirement§“teration, organized according to the MoSCoW method

FR or
No. MoSCoW NFR Requirement
The system must introduce one or more self-reflection techniques to
1 the users: t he-reftectiondechsiguesariust helyieen ® e |
them.
5 The system must be (partly) an online system (such as a web/mobile
application)
FR - . .
The system must be (deployable as) part of a bigger system, including
3 an afterthought; a mobile self-reflection application, an informative
emalil, etc.
4 The system must provide enough information so the user can (partly)
use the system autonomously.
Must
5 have The system must focus on sparking the interest of the user in self-
reflection.
6 The system must motivate regular usage of self-reflection techniques.
7 The system must clarify it is explicitly complementary to professional
NER mental health help, and not a replacement.
The system must be experienced as useful, meaning that the user
8 must feel supported to successfully use the self-reflection techniques
during participating.
9 The system must be experienced as easy to understand by the user.
10 The system should retain the interest of the user, for multiple usages.
11 The system must provide an environment where the users feel safe
and secure.
12 The self-reflection integrated into the system should focus on the
personal life of the student.
13 FR The system should have integrated peer collaboration to motivate the
use of the system.
14 It should be possible to (partly) use the system individually and (partly)
in a group setting.
15 The system should contribute to the awareness of the relevance of
Should using self-reflection techniques.
have - - - -
16 Using the system should give satisfaction.
17 The user should experience changes after using the system, in
NFR physical activity, in conversation, and/or self-reflection knowledge.
The user should have full freedom in choosing to (not) participate (the
18 .
system should not be used obligatory).
19 The system should be widely applicable: personal life, studies, and
work-life.
The system could have the ability to set goals when starting with the
Could . : 4 . )
20 have FR system and to motivate self-reflection on it, to evaluate their planning

and actual usage of the system.
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21 )
counseling.
The target group of the system could be expanded with all students
22 : X
and employees of the University of Twente.
23 The system could be a hybrid system: the system could combine
offline and online activities.
24 NFR The system could be adopted by the Student Wellbeing Project.
25 Wo n 6 The system is not a professional application focussing on
have NER professional (mental) help.
26 The system wmnforrdationion differentineental issues and/or

coping suggestions
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6 Realization

This chapter describes the process of the development and realization of the prototype erfetfhectielf
system. An irdepth description of the components of the-ssflection system is given, after which the
final prototypewill be shown.

The prototype of the sel&flection walking route consists of multiple components, as was described in
section5.3 including the final idea. The components of this-sflection walking route are discussed one
by one in this chaptebut it is important to keep in mind the various components were developed in an
iterative process.

The first component of the sekflection walking route includes the sedfflection prompts and questions.
These prompts and ggt@ns are integrated into the web page and will pop up when a user of the self
reflection walking route will scan a Q€bde that is displayed on a sign. The complete list ofreféfction
prompts and questions integratetbithe prototype can be four Appendix F.

Together with the supervisor, the importance of integratingstidfctive prompts and questions
for different personal preferences was discussed. Integrating personal learning preferences into the system
was pointed out. Additionally, aliscussed in previous chapters, people can have personal preferences for
certain seHreflection technigues. To integrate both aspects into theefkd€tion system, it was chosen to
select sehreflection techniques matching wisarning domains. Fohe learning domains, the taxonomy
of Bloom[67]was i ncorporated. Ac c[67] therenage thtee typBd obleamiogs t a X o n
which include thinking, feeling anthe combination oéensing, and moving. These belong in the
following domains, respectively: cognitive, affective, and sensorimotor. The cognitive domain is for
remembering, thinking, and knowledge, the affective domaigrfiawth in feelings or emotions, and the
sensorimotor domain for manual and physical skills.

The types of learning were connected to similarisfléction techniques. First, feeling was
connected to selfeflective questions. This type gfiestion lets one feel their mind or body. The second
type of learning, thinking, was connected to an informative prompt. This type of prompt gives one
information related to seleflection and is sometimes complemented with questions, to let the uger thi
about. The third learning domain is sensorimotor, this domain includes two learning types: sensing and
moving. The learning type sensing was connected to mindful prompts. These types of prompts let the user
focus on their senses. The last learning typaying, is connected to reflective actions. These actions let
you reflect on movements, so the body is focusing on a physical activity during this action.

The second component of the seflection walking route is the web page. When the@Bes are

scanned by the users, a web page pops up on the smartphone of the user. The goal of this web page is to
show a prompt or question to the user, so the user can reflect on it during walking. Both to lower the time
spent on building the web page andjtmrantee a professional design, the help of a web developer was
asked: Joshua van der M¢@8]. The web page is hosted on the website of the author and can be visited
using the followindink: http://evajoanne.nl/reflectionwalk/index.php

The web page basically consists of two different pages: one that provides an overview of the different
types of selreflection promptsKigure6.2a), and one that actually shows the prompt to the &#gure
6.2b). First, sketches where made of these pages, these are shbiguia6.1. When a QRcode is
scanned, the user will open a webpage that redirectstegbdond page. To ensure that eachcQie
provides a different type of prompt, which are described in segtiofy the web address in the @Rde


http://evajoanne.nl/reflectionwalk/index.php
http://evajoanne.nl/reflectionwalk/index.php
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hasasa al | e dvaliehSach & ltash value is the part in a URL that foltowise 6 # 6codeThate QR
redirects to a reflective question, for example, would become
https://evajoanne.nl/reflectionwalk/prompt.phgftective.

Self-reflection Walk = Self-reflection Walk =

Give me a random self-reflection

“prompt or
question”

OR

Reflective Question

Mindful Prompt (@ For information click here
or go the the explanation video

Reflective Action

@ For information click here
or go the the explanation video

a) b)

Figure 6.1: Sketch of the web page, (a) overview of the different types-oéetftion prompts, (b)showing
prompt

Previously, when discussing the prompts it would be mentioned that these were stored in a
databae. However, in the final prototype the decision was made to simply include the prompts in a
JavaScriparray. Based on the hashlue from the URL, the prompts belonging to that type could be
retrieved from the array. Within these remaining prompts, dommumber was generated to ensure that
each time a page is loaded, a random prompt shows up. Of course, it could occur that a user would get the
same prompt twice, but given the large amount of prompts added to the array, this chance was fairly low.
Moreover, in the user test the participants would only see one prompt of eacéflselion type anyway.

The following code demonstrates how the hash value is retrieved from the URL, and is used in
combination with a randomly generated number to get a rapdompt:

setPrompt () {
hash = window.location.hash.substr (1);
prompts = PROMPT8®&ash];
promptContainer = document.getElementByld ("prompt" );
prompt = prompts [ randominteger (0, prompts.length -1)];

promptContainer.innerHTML = prompt;;

}

randominteger (min, may {
Math.floor (Math.random() * (max- min + 1)) + min;



https://evajoanne.nl/reflectionwalk/prompt.php#reflective
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As stated before, the overview page provides links to all types of prompts, but also offers the
option to let thesystem also randomly decide the type of prompt. In the user test, the final sign of the route
would link to this page, with the suggestion to bookmark the page so that it could be used on future walks
at a different location.

Self-Reflection Walk — Self-Reflection Walk =
GIVE ME A RANDOM SELF-REFLECTION . Where am |
grateful for
today?

Reflective Question

Mindful Prompt

Informative Prompt

Reflective Action See Overview

a) b)

Figure 6.2: Screenshots from the web page, (a) overview of the different typesreflsetion prompts,
(b)showing prompt

The route is the actual place where the prototype of theedlel€tion walking route will béested. The first
decision that was made was to place the route on the campus of UT. This was decided with the intent to
stay as close as possible to the potential users, the client, and students of UT. Additionally, the campus
offers multiple walking rowd options. These options will be discussed later on in this section.

It was decided to give the preference to an outside, green scenery; a route that is surrounded by
nature. In a study by Bratman et[@9], the power of walking in nature was found: watkin nature
yields measurable benefits and may reduce the risk of depression. Even though the participfg8$ from
walked for 90 minutes, which is a lot longer than this-seflection walking route, it could have (partly)
the same effect on shorter dtions.

Next, the length of the route had to be decided. To increase the possible usage ofdfiectin
walking route, it should be possible to walk the route in the lunchbreak of the University of Twente. The
lunch break lasts from 12:45 to 13:@®)], but this includes getting lunch, going from the previous study
location to the start of the walking route, and going ftbenend of the walking route to a new study
location. This led to a preferred walking route of aroun@@3#ninutes.

It is important to make the prototype as close to the real system as possible. However, it was
decided to reduce the length of the wadkioute for the prototype to 415 minute, in order to reduce the
time burden on the participants of the user test.
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Figure 6.3: Optional walking paths for the saiéflection walking route. First, the §ew routes were declined
because they are not located on the campus of the University of ThWeatehosen route is indicated with
green.Image retrieved from Google Mapa&l]

The route needed to be chosen. First, the possible walking routes were collected, of which an
overview is displayed ifigure6.3. The indicated walkingoutes are on (or close to) the campus of the
University of Twente and are in a green environment, without too much disturbance from bicycles and cars.
From this overview, a @5 minute walking route had to be chosen. Because there were still a lot of
options left, it was decided to limit the route to the actual campus of the University of T2ht€he
routes indicated with yellow iRigure6.3 were declined. Still, a lot of route aphs were left, so it was
decided to inspect the two most central route options physically on campus. These are indicated with dark
blue and green iRigure6.3. The route at the Carillonveld, the most left dark blue route, was dropped
because of the large number of bikers passing through. Finally, the route indicated with Bigereh3
was chosen because of the green scenery, the peaceful environment without many bicycles and cars, and
the central location on the campus.

In Figure6.3, it can be seen that the chosen route, indicated with green, could have been extended
by the surrounding route parts, indicated with dark blue. It takes only 6 minutes to walk the chi@sen rou
but the time it takes to read the poster and scan the signs will add up to these 6 minutes. The author timed
herself walking the route, including reading the poster and scanning the signs. In total, this included 11
minutes. However, this is still andication, it was expected that the participants of the user test might need
some more time to read the poster and to scan the signs because it is new to them.

In this section, the development of the poster is described. Users of thefleetfonwalking route should

be able to know how it works, even if they have not heard of this route before encountering the start of the
walking route. This is why was decided to place an informative poster at the starting point of the route.
Before starting t@ketch the poster, it was decided which information was needed on the poster:

- The title of the walking route;

- Description of how to walk the route, in steps;

- Map of the route;

- QR-code to get started, directing to a reflective question.

In section5.4, a storyboard of the seléflection walking route is displayed and explained. This
storyboard is used as the basis for the description of how to wallutee The steps are visually and
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textually presented on the posterHigure6.4, a draft version of the poster is displayed. During the
process of making the draft poster, it was not yet decided what the actual route would be. Therefore, the
map on the draft poster is nait correct.

Self-reflection \/\/Qlkmg route

-l?-
Tﬂ.uE Get started - O Wolk sol o

""'":' < © ogether
(= Jé%go 00 ¢A fooert

\ Signs will indicate
the route
@

Scan the OR
codes to get self-
reflection prompts

Figure 6.4: Draft version of the SeReflection Walking Route Poster

This draft poster was showed to the client, together with the storyboard. There were no remarks
about the poster, so aél version of the poster was made. This final poster is displaygdune6.5. This
final poster was printed on A3 size, and attached to the sigter

Sehc reflection Walking route

ﬁ "‘5’4'@
NGy

1 Walk solo or
together

ﬂ? 2 Signs
i3 will indicate
the route

Reflect on (and
discuss) the
prompts
and the 4

questions '-
. 89

Figure 6.5: Final version of the Selfefleciton Walking Route start poster

Scanthe QR 3
codes to get

self-reflection
prompts
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In this section the development of the signs with-€¢@Bes is described. The goal of the-Qdvle signs is

to show the QRrode to the users of the sedfflection walking route. The signs should be high enough to
scan the QRrode easily and the Qébde should be big enough to scan. In total, four signs were needed:
three signs to direct to a sed#flection pranpt and one sign to indicate the end of the route.

First, the height of the sign was determined. The sign should be high enough for the users to scan
the QRcode easily. After testing to scan QR codes from a 70 cm table, it was concluded that around 70 cm
should be a good height. First a quick sketch was made of the sign, and after this, the sign was fabricated

with residue wood.

Figure 6.6: Sketch of the QRode sign (left), wooden QEdde sign (right)

After this, only the QRrodes needed to be made and printed. TheqiRs were made using a
QR-code generatdi73]. First, the signs only displayed the @Bde, but aftette feedback from the first
thee participants of the user test, a progress bar was added, as can bEigeezGi7. The explanation of
the two intermediate changes during the user test can be found in 3ettibn

Figure 6.7: QR-code from sign number 4 directing to a mindful prompt
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Four QRcode signs were needed. The first-QdiRle on the poster directs to a reflective question.
The second, the tlirand the fourth QRRode, all on a sign, direct respectively to an informative prompt, a
mindful prompt and a reflective action. A fourth sign was necessary to indicate the end of the walking
route, and includes a Q&bde directing to the overview pagetloé selfreflection walk web page. The
print of this final sign is displayed Figure6.8.

EI i':"&:_v

oy

Save this link to the self-reflection
web page to use it anytime!
Figure 6.8: QR-code from the final sign directing to the overview page of the web page

In this section, the final prototypd the selfreflection walking route that was used for testing is described.
The actions involved in using this prototype are also included. Pictures are made of the prototype to
illustrate the included activities.

Figure 6.9: Map displayed on the poster
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First, the user(s) (solo or together with someone) has to go to the starting point of the route,
bringing their smartphone. At this starting point, an informative poster can be found. The gtairit of
the route is displayed irigure6.10.

Figure 6.10: Final prototype: the starting point of the route

Next, the informative poster including the explanation of how the walking route works can be read
by the user (Figur6.11). Optionally, the user can skip this step if the user is already familiar with the
workings of the walking route.

LA

Figure 6.11: Final prototype: reading the informative poster
The user can start walking the route by scanning the@R on the informative poster, as
displayed inFigure 6.12

4 2 5igns
d,calé
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Figure 6.12: Final prototype: scanning the start Q¢dde

The first reflective question will pop up on the smartphone of the user. An example of a reflective
guestion on the web page is displaye&igure 6.13

Figure 6.13: Final prototype: example of reflective question

The next step is to start walking, as can be seBigire 6.14 While walking the user can reflect
on the question or prompt that was displayed on their smartphone.

Figure 6.14: Final prototype: reflecting on a question and walking

The user will walk until a sign with a new Q#®de is encountered. These signs are placed along
the walking route. The user will scan tt@anQRcode, as can be seerFigure6.15

Figure 6.15: Final prototype: scanning a QRode on a sign



63

Next, the user will continue walking till a new sign with a @&de is encountered. This process
repeds itself till the end of the walking route is reached, as can be s&@juie 6.16

Figure 6.16: Final prototype: the end of the walking route

Scanning the last QRode will lead to th@verview page with the different types of selflection
guestions and prompts, this is displayeéigure 6.17 On the last sign, the suggestion is made to save the
overview web page as a bookmark to possibly access later on.

Figure 6.17: Final prototype: overview web page including different types ofreéifiction
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7 Evaluation

This chapter discusses the steps taken to evaluate
of view, and an expert's point of view. It includes the evaluation of the finakefielttion walking route

prototype, as described in chapeThe evaluation includes the functional, user, expert, and non

functional evaluation of the prototype.

The order of this chapter is as follows: First, the test procedures are described. After this, the results
of the functional, user, expert, and Aoinctional tests are displayed and discussed.

The evaluation of the setéflection walkingroute prototype exists of four parts. First, the procedure of the
functional test, secondly the user test, thirdly the expert test, and finally, tenwotional test.

During the functional test, the final prototype of the-selfection walking route is assessed by comparing

the results to the proposed functional requirements in sécBoBach proposed requirement is assessed t

whet her the requirement was fulfilled. The require
fulfilled), 6Yes, butdé (partially fulfilled), ONo,
functional test is concluded with anplanation of the assessment.

To increase the comparability of the qualitative and quantitative data gathered in the user test, the test
procedure was extensively described beforehand, to ensure that every participant in the user test has the
sane experience and the information given to them is consistent.

Table7.1: Planning for the user and expert test of the-gefliection walk.

Saturday the 19" Tuesday the 22" Wednesday the Thursday the Friday the 25™ of
of June 2021 of June 2021 234 of June 2021 24" of June 2021  June 2021
10:30-11:30 13:30-14:30 16:30-17:30 12:14-13:45 12:15-13:15
Participant 1 Participant 4 Participant 9 Expert 15t meeting Expert 2"4 meeting
11:30-12:30 16:00-17:00 19:00-20:00
Participants 2 and 3 | Participants 5 and 6 Participant 10
17:00-18:00

Participants 7 and 8

18:00-19:00
Participant 8

In previous phases of the project, the target group of the system was stitéirshodule 4 students and
secondyear module 5 and 6 students. During those previous phases, this group was already contacted via
WhatsApp with the possibility to sigup for this user test. After the change of course of the project, the
possible target group of the system expanded, and also second agdahistlidents were approached.

The students who were interested were sent a Google Form including the informatiomebamch
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informed consent, as displayed in AppendiXWith the respondents who agreed with the informed

consent, a time slot of one hour was planned somewhere betweef! trel1B¥ of June 2021. The user

test (and expert test) planning can be founthiis chapter discusses the steps taken to evaluate the system
from a functional point of view, a usero6s point of
evaluation of the final selfeflection walking route prototype, as described in cha@pt€he evaluation

includes the functional, user, expert, and-fianrctional evaluation of the prototype.

The order of this chapter is as follows: First, the test procedures are described. After this, the results
of the functional, user, expert, and Aoinctional tests are displayed and discussed.

The evaluation of the seféflection walkingroute prototype exists of four parts. First, the procedure of the
functional test, secondly the user test, thirdly the expert test, and finally, #ienabional test.

During the functional test, the final prototype of the-seffection walking route is assessed by comparing

the results to the proposed functional requirements in sécBoBRach proposed requirement is assessed t

whet her the requirement was fulfilled. The require
fulfilled), 6Yes, butdé (partially fulfilled), ONo,
functional test is concluded with amplanation of the assessment.

To increase the comparability of the qualitative and quantitative data gathered in the user test, the test
procedure was extensively described beforehand, to ensure that every participant in the user test has the
same experience and the information given to them is consistent.

Table7.1.

The goal was to gather at least five participants. According to ik five users will
approximately find 80% of the usability flaws. More participants could lead to more insights, but due to the
time constraint of this project, a maximumawbund twelve participants was possible. Eventually, eleven
participants were scheduled, but one participant canceled last minute, so ten participants participated in this
user test.

Prior to each day of user testing, the researcher placed the sigtisenptbster and the Qébdes
at the chosen walking route. The participants were sent a screenshot and asked to meet the researcher at the
starting point of the walking route, as is indicated with a red crdsigiime7.1. After the arrival of the
participant(s), the least possible information was given to them. The participants were asked to start
walking the route and provided with the explanation thatesearcher would follow them at a safe
distance to do some observations and to be available for urgent questions. After walking the route, the
participant(s) and the researcher would sit together. During the first part of the evaluation, the garticipan
was asked to fill in a Google Form. The questions (and results) are displayed in Apgene2x andl-3.
This Google Form consists of some demographic questions, the System Usability Scale (SUS) questions
and a short questionnaire, respectively. dioformation about the SUS is provided in sec8dh
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Figure 7.1: Informative screenshot of the sedfflection walking route for the participants of the user test. Image
retrieved from Google Mag31]

Subsequently, the participants were interviewed, these questions (and results) are displayed in
AppendixI-4. After the user tests, the participants were thanked. After the user tests were done for the day,
the researcher removed thersigvith the poster and the @Rdes and stored them at a safe place.

After the first user test day, the™6f June, with three participants, two minor changes were made
to the prototype. To increase the comparability and the reliability of the useatwal it is important to
keep the procedure of the user test and the prototype the same. However, two small factors appeared to be
distractive in the process of the user test, so they were changed:

- Adding progress bar to the QR code signs. For illustiain example is visible Figure7.2.
- Formul ated a question in the evaluation form di
thisrouteagai 70 t o O6Would you |like to walk this route

5

Figure 7.2: Example of the progress bar added to the poster and thei@i?

At the end of the project, the finatototype of the selfeflection walking route was evaluated with an
expert: Educational Specialist Babs Ernst, who works adear@ing specialist for the faculty EEMCS at
the UT. The test procedure was almost the same as in section 7.1.2, the erdpchfbeing that the expert
was not asked to fill in the Google Form, only the interview was done.

During the norfunctional test, the final prototype of the sedflection walking route is assessed by

comparing the results to the pased noffunctional requirements in sectiéib. Each proposed

requirement is assessed to whether the requirement was fulfilled. For this assabsmestlts from the

user and the expert test are used. The requirement

6Yes, butd (partially fulfilled), O6No, butd (not f
functional tests concluded with an explanation of the assessment.

In this section, the final prototype of the sedflection walking route is assessed by comparing the result to
the proposed functional requirements from seddi@nln Table7.2, the final functional requirements are
displayed again, combined with an indication as to whetheethérement was fulfilled.

Table7.2: Functional requirement assessment

No. MoSCoW FR Requirement Fulfilled
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The system must introduce one or more self-reflection Yes
1 techniqgues to the us-efleston t he
techniques must be given to them.
5 The system must be (partly) an online system (such as a Yes
Must R web/mobile application)
have The system must be (deployable as) part of a bigger Yes, but
3 system, including an afterthought; a mobile self-reflection
application, an informative emalil, etc.
4 The system must provide enough information so the user Yes
can (partly) use the system autonomously.
The self-reflection integrated into the system should focus on = Yes
12 .
the personal life of the student.
Should The system should have integrated peer collaboration to Yes, but
13 FR .
have motivate the use of the system.
14 It should be possible to (partly) use the system individually = Yes

and (partly) in a group setting.

The system could have the ability to set goals when starting = No
20 with the system and to motivate self-reflection on it, to
evaluate their planning and actual usage of the system.

The system could be integrated in education and/or No, but

21 C;]Ol“d FR student counseling.
ave
The target group of the system could be expanded with all = Yes

22 students and employees of the University of Twente.

The system could be a hybrid system: the system could Yes

= combine offline and online activities.

25 Wo n 6 -

have FR

As il lustrated in Table 7.2, all the functional
one has a remark. FR1 is fulfilled, since #lystem introduces four different types of gelfiection to the
user, and the 6étoolsd to practice the techniques a

fulfilled as the system is partly an online system because of the implementationvebtpage. FR3 is not
completely fulfilled, the selfeflection walking route is deployable as part of a bigger system, but this is

not yet the case. The system can serve as part of a bigger system by, for example, including a reference to
this bigger sysm in the final sign of the route. FR4 is fulfilled because te system provides all the
information about how it works to the user.

Much like thheqaMuemeHaveall but one of the 6Sho
completely fulfilled, and onkas a remark. FR12 is fulfilled; the sedfflection prompts and questions
mainly focus on the personal life of the students. FR13 is fulfilled, since peer connection is added to the
system as it allows the walking route to be walked together. Howevevatkiag route can also be walked
alone, so the choice for the integration of the peer connection lays partly with the user. FR14 is fulfilled as
it is possible to use the system individually, together, or even in a group.
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Not all the f uendc trieognua lr eon@onutlsd hthavwve been ful fill e
possible to set goals when starting the system, nor is it possible to reflect on them. However, this could still
be added to the system, for example on the web page as a pre aenkpdstm, or as an external
workbook. FR21 is not fulfilled since the system is not integrated into education or student counseling.
However, the system is already suitable to do this, for instance in the case of a a mentor/study counselor
and a student usj it together. FR22 is fulfilled as the possible user group of the system includes all
students and employees from the UT. FR23 is also fulfilled because the system is a hybrid system: It
combines an online web page with an offline walking route.

The user test was conducted as described in sétfidh In this section, the results from the user test are
discussed. First, the resultstbé System Usability Scale are discussed, then the results of the short
guestionnaire, and finally, the interview results.

The user test had in total ten participants (71% male and 28% female). Their age was between 19
and 25, with an average age of 2angeold. The participants were all studying at the UT, of which 70%
studied Creative Technology. 90% of the participants originated from the Netherlands, and 10% originated
from an EU country.

In this section, the results of the SUS, as explained in s&6a2 are discussed. After collecting the

results from the ten participants, thedi SUS rating of the system was calculated. The results of the ten

SUS statements and the calculation of the final SUS rating can be seen in Apgeridifinal SUS score

of 88.75 of the system was f ound. toThbaceeptabiittnrangee c | as
or as O0excellentdé accordi ng [62) astcdnbe saethfigrre34iThee r at i n
lowest individual score was 80 and the highest individual score was 100. According to Bangor et al., the

SUS fiéshould not be used in isolation to [Bake a ju
p. 19] but it can be concluded that the system with a final SUS rating of 88.75 seems to scorel wery wel

usability.

In this section, the results of the short questionnaire are discussed. The total questionnaire and the results
can be found in Appendix3.

One of the questions that was asked, included whether the participatdditi®to walk the route
again and, if so, with whom. The participants could select multiple options, or add a custom option. The

result is displayed ikigure7.3. Not one participant answered: ONoO
would Iike to walk the route again. The most popul
second most popular answer being: O6Yes, aloned.

Next, it wasasked to grade different aspects from thersfléction system: the web page, the time
it takes to walk the route, the content of the-sefliection prompts, the scenery, and the overall system; the
seltreflection walking route. The lowest grade isagivto the time it takes to walk the route. This aspect is
graded with an average of 7.1, with the lowest grade being a 4 and the highest being a 10.

The other average grades of the aforementioned aspects were all higher than 8. This illustrates that
theseaspects were all positively regarded. The web page is graded with an average of 8.4, with the lowest
grade being a 7 and the highest grade being a 10. The content of-tlieflesgtibn prompts is graded with
an average of 8.1, with the lowest grade baidgand the highest grade being a 10.

The highest grade is given to the scenery. This aspect is graded with an average of 8.6, with the
lowest grade being a 7 and the highest grade being a 10. The overall system is graded with an average of
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8.5, with thelowest grade being a 7, and the highest being a 10. This illustrates a high appreciation of the
system.

Would you like to walk this route again, if so, with whom?

10 responses

Yes, alone 6 (60%)

Yes, together with a friend 9 (90%)
Yes, together with multiple friends
Yes, with a family member 5 (50%)

Yes, with a fellow student 4 (40%)
Yes, with my (study) mentor

No, | do not like to walk the rou...

with my partner
0 2 4 6 8 10

Figure 7.3: Evaluation questionnaire: Would you like to walk this route again, if so,witbhm?

One other important finding of this evaluation questionnaire is: 70% of the sthaemist head
of the Student Wellbeing Project before testing thersdliéction walking route.

In this section, the results of the interviewsidocted after testing the se#fflection walking route are
discussed. All the interview questions and the results can be found in Appdndix

The first question from the interview had the goal to start the conversation with the participant(s)
and inclued the question about the overall impression of theeiidfction walking route. However, six
participants agreed on wanting a longer route; the route was generally regarded as being too short.

The second question from the interview asked the questigrithe participants would want to
walk the selreflection walking route again. The most frequently mentioned reason, given by 4 of the 10
participants, was the value of walking together with someone. Other aspects include the walking and the
scenery.

Thethird question from the interview asked the participants whether there were enough
instructions to walk the route autonomously. Ni ne
However, the first three participants added a remark about theo@&signs. This is the reason that after
the first three participants a progress bar was added to the signs withd@®& This is also explained in
section7.1.2

The fourth question from the interview was asked to see whether the participants, who ceuld sign
up themselves for the user test, were already familiar and enthusiastic abmftexsgibn. However, seven
out of the ten participants ditbt practice selfeflection in their personal life. The other three participants
have occasionally practiced sedfflection. The fourth question from the interview additionally included the
guestion of what the participants thought about therefificion prompts. Four of the ten participants
mentioned they liked the variety in the sedflection prompts. Two participants said they would like to
have deeper questions, and one participant did not like the mindful prompts. The other three participants
were content with the prompts.

To the question whether the interest of the students was sparkedriflsetion techniques, eight
of the ten participants answered O0yesd. The partic
sparking theirinteet : Seven of the ten participants said Owa
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important. Five participants additionally mentioned the-dlection prompts, three participants
mentioned peer connection and three participants mentioned the scenery

Nine of ten participants answered O60yesd to the

reflection walking route could be part of a bigger system. However, two participants mentioned the walking
route as being most powerful. After this, thesemples were mentioned as being a bigger system: sending
an informative email, directing to a se#fflection application, or using the web page at another walking
location without the QRode signs. The bigger system that has the lowest potential beigié

informative email. Five participants said 6Nod t
participants said 6Yesd to the application and f
the highest potential al being a biggereyst because si x participants sai
t wo participants said OMaybed. However, these bi

so the reliability of these findings can be questioned.
When asked for improvementie following suggestions were mentioned multiple times:

- Increase the length of the route, and thereby increase the time it takes to walk the route (mentioned
by seven participants;
- Increase the distance between the signs, especially for the usemsewtaking together
(mentioned by three participants);
- Pick another location for the route with no road to cross during the walk and no car road next to the
route (mentioned by three participants);
- Change the QRode signs, some suggestions are:
0 Nothaving to scan a QRode every sign, giving the final sign a different layout, deleting
the signs (mentioned by three participants);
o Introduce a different option in the system for walking along and together (mentioned by
one participant).

Some new ideas fahe system were suggested by the participants when they were asked for
additional comments:

- Give users the possibility to add new prompts and questions. Of course, this should be moderated.
- Give the web page an option to receive prompts/questions imdigevhile walking. This way,
the web page can be used when walking another route without ttedgRsigns.

Lastly, the researcher made an important observation during the user tests. The chosen route for the
prototype was not as suitable as was expdoteitie selfreflection walking route. The route appeared to
be a mountain bike route where mountain bikers were passing by at high speed. Additionally, it was
observed that the start and the end of the route might be too far from each other. Thargartftgn
arrived by bicycle at the start of the route, so after walking the route they had to walk back to their bicycles.
It would be more convenient to have the start and the end of the walking route closer together, or even have
it become a full cir@ when possible.

In this section, the results of the interview conducted after the expert test of tteflselion walking
route are discussed. All the interview questions and the results can be found in Apferdixdescribed
in section7.2.3 educational specialist Babs Ernst tested thera##fction walking route.

The first impression of the walking was positive to the exf@re felt relaxed and liked the
calming route, surrounded by nature. She wanted to walk the route again, but if the route would stay the
same, she would possibly be not that interested anymore after a few walks. She suggested a different route
on the campusf the UT, where also variety could be added to the length of the route. This route was
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shown to the researcher during the second expert meeting by walking a large part of the route, this
suggested route can be seeFigure7.4

r --
' ‘ \ m ® CamelotiCampus 353
fl /
—

! [ np\m,ho '
ENERVELD- UNIV[RS!T[IT ﬁ, \ UPwkhnw

|
{ TWENTE

\ W=
MVersiteitisy
ilwente %

o De,, ALNE[hOIb
4‘“ \
e 4 > N

Figure 7.4: Suggested route by the expg@nidicated with green), Image retrieved from Google Ma{$

According to the expert, the current starting point was hard to find. But the poster, the signs, and
the web page were clear. She commented on the second itwargot during the walk. This was an
informative prompt and was difficult to understand at first, but appeared to be the most appreciated prompt.
She advised against showing the name of the type of prompt/question next to theympped
prompt/question. A average person does not have a clear idea about the contents of reflective questions
and the other types of prompts. However, there could be made a different option in the web page between
walking the route for the first time, and another walk. Whenrsgmewould walk the route for the first
time, it is a good thing to introduce them to all the different types.

The expert does not practice sedflection regularly, but sometimes she does practice mindfulness.
The system sparked her interest in-sefliection: the walking route lead to positive feelings about self
reflection and it made her feel calm. According to the expert, the system should still be tested as part of a
bigger system. She says the -Q&e signs are a nice reminder to scan for a mempgt, so she does not
want to use the web page at another location. An email, sent after a week, could be an option to remind
people of the selfeflection (walking route). An application could be an option, it would be nice to have a
very positive selfeflection application.

According to the expert, two improvements should be made. First, relocation the route to the
suggested route iRigure7.4. Seondly, change the QRode sign frequency for walking alone and walking
together by colecoding the QRcode signs. People who walk together might need a double amount of time
to discuss the prompts and questions. An aspect that should not be changedtitati€)Rcode signs.

Do not add the name of the types of prompts or questions next to them, this will only distract the users.

According to the expert, QBodes could be a limitation of the system. Here on the campus of the
UT, everyone might understd what they are and how they work, but other people might not understand.
An additional limitation could be the interest of bet&ntated people. Maybe they need a lot more time to
think about a selfeflection prompt, or they will answer too fast.

7.6 Non-Functional Test

In this section, the final prototype of the sedflection walking route is assessed by comparing the result to
the proposed nefunctional requirements from sectiérb. For this assessment, the results of the user and
expert test are used. The assessment of théumational requirements can be seeif@ble7.3.

Table7.3: Nonfunctional requirements assessment
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No. MoSCoW NFR Requirement Fulfilled
5 The system must focus on sparking the interest of the user = Yes, but
in self-reflection.
6 The system must motivate regular usage of self-reflection Yes, but
techniques.
7 The system must make clear it is explicitly complementary = Yes
M to professional mental health help, and not a replacement.
ust
have NFR The system must be experienced as useful, meaning that Yes
8 the user must feel supported to successfully use the self-
reflection techniques during participating.
9 The system must be experienced as easy to understand by = Yes
the user.
10 The system should retain the interest of the user, for Yes, but
multiple usages.
11 The system must be an environment where the users feel Yes, but
safe and secure.
15 The system should contribute to the awareness of the Yes
relevance of using self-reflection techniques.
16 Using the system should give satisfaction. Yes, but
The user should experience changes after using the Yes, but
17 Should system, in physical activity, in conversation and/or self-
NFR .
have reflection knowledge.
18 The user should have full freedom in choosing to (not) Yes
participate (the system should not be used obligatory).
19 The system should be widely applicable: personal life, Yes, but
studies and work life.
Could The system could be adopted by the Student Wellbeing No, but
24 NFR .
have Project.
25 The system is not a professional application focussing on @ Yes
Wo n 6 NER professional (mental) help.
26 have The system wnfordationion differentneental Yes

issues and/or coping suggestions

As can be seen in the nfumctional requirements assessments, all thefnonn c t i o n a |
requirements have been fulfilled, but four with a remark. NFR5 is partly fulfilled, eight out of the ten

participants of the user test said their interestspasked in selfeflection. However, two participants
disagreed with this, so not all users might spark their interest ireflelftion when using the system.

NFR6 is partly fulfilled since the system is suitable for users to use multiple times alzalyegnd all the

6 Must

participants in the user test want to use the system again. However, the system has no specific feature to

actively motivate the user to use saflection regularly. NFR7 is fulfilled; the system does not include

any suggestions to gessional mental health and it does not lead to associations with professional mental
health to the user. NFR9 is fulfilled as nine of the ten participants in the user test found the system easy to

understand. NFR10 is partly fulfilled: All ten participain the user test said they would like to use the
system again. However, multiple usages are not tested, so this is still uncertain. NFR10 seems to be
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fulfilled, none of the participants indicated feeling not safe or secure. However, no explicit gisestion
asked about this to the participants.

All the functional 6Should Haved requirements |
is fulfilled since the system contributes to the awareness efedlgd€tion techniques. The system
introduces selfeflection to students and five of the ten students mentioneteflelftion itself as a
powerful aspect of the system. NFR16 seems to be fulfilled, as most of the participants appeared to be
satisfied after using the system. However, no specific queskiout this was asked to the participants.
NFR17 is partly fulfilled, seven of the ten participants did not useeidiction before and five of them
had their interest in seteflection sparked. However, no specific questions were asked about actually
feeling changes. NFR18 is fulfilled: The users have the freedom to choose whether to use the system or not.
NFR19 is partly fulfilled; the system is widely applicable and suitable to also use in studies and work life,
but is only tested in the persondélbf the student. To know if the system works in studies and/or work
life, this should be tested.

TheonlynoAf uncti onal 6éCould haved requirement NFR24
adopted by the SWIP, but this could be possible in the fullnetwonoff uncti onal o6Wonét ha
requirements NFR25 and NFR26 are both fulfilled. The system is not a professional help application and
also does not include information on different mental issues and/or coping suggestions.

In this sectionthe test procedures, the tests themselves, and their results are discussed. The discussion will
include some factors which played a role during the evaluation which influenced the reliability of the
evaluation.

Apart from the SUS score, no scientificults can be attached to the outcomes of the user test. The
results should be treated as mere feedback, and serve as indication of the strengths and weaknesses of the
selfreflection walking route.

As explained in sectiof, the length of the prototype route was shortened in comparison to the
actually preferred length of the route to reduce the time burden on the participants. One of the main
recommendions of the user and expert tests is to increase the length of the walking route. It could be that
a longer walking route would have influenced the results of the user and the expert test.

In the user test, only ten users participated. This amount afiresp does not lead to statistically
significant results. More participants could have lead to more significant evaluation results. Additionally, it
can be doubted to which extent the group with participants is representable for the whole student
population of UT. In comparison to the UT figures of 2019 usef@]nthe proportion of noutch
students were underrepresented. Additionally, seven of the ten participants study Creative Technology.
This also means that the participants were on average younger, and master students were also
underrepresented.

Furthermore, the first three participants were friends of the researcher. This could have influenced
the results of the evaluation, for example when friends would be more enthusiastic about the prototype (or
even more critical) because they know the one ereated it. However, from the results of the evaluation,
no outstanding different results could be found for the first three participants.

Participants could siganp themselves for the user test. This could lead to a less representative user
groupthan when selecting participants randomly. It was expected that the participants who signed up
themselves might have an interest in-seffection already. However, it resulted from the user test that
seven of the ten participants do not practicergdliéction in their personal life, and the other three
participants sometimes. From these results, it can not be concluded that the participants had an increased
interest in selreflection before sigiup for the user test.
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During the user test, some partiiyts tested the route by walking alone and some participants
tested the route by walking together. Participants 2 and 3 and participants 5 and 6 tested the route together.
The user test interviews were additionally conducted together with both particpdritse researcher.
These participants who were interviewed could have influenced each other's results, and be therefore less
reliable. Although, through discussing the answers to the questions, new ideas could have originated.

During the user test, twminor changes were made to the user test and prototype. A progress bar
was added to the QR code signs and one question was formulated differently in the evaluation
guestionnaire. To keep the results of a user reliable, the test procedure and the pristyygeas
consistent as possible. It was still chosen to implement these two minor changes because they seemed to
influence the experience of the participants. However, especially adding the progress bar tocdde QR
signs might have led to a slightlyfférent experience.

The participants (probably) got different prompts and guestions from the database during the test.
This could have influenced the answers to the interview question about the content ofrfeesttin
prompts.

In the SUS test, e statement led to questions for the participants. In this statement, the word
6cumber somed was included, and multiple participan
influenced the answers to this question, and thereby the final SUS rating.

In the user test interview, the question about therg#ifction route as part of a bigger system
was asked. The participants were told about three examples: an informative email, directing to a self
reflection application, or using the web page at amotladking location without the QRode signs.
However, none of these examples were built or tested by the participants, so the results of this question can
be questioned.

In this section, the important findings of the evaluation are conclUtede findings are concluded from
the functional test, user tests, expert test, anefumactional test.

Al l 6 Must hav e éundtienal ;equirenents bre falfillel. Thevefore, the system is
functioning as required and envisioned. Howegecording to the functional and numctional tests,
there are possibilities for improvement in the system. First, the system could be part of a bigger system, but
the bigger system should still be chosen and this should be tested. These bigger syiidmsmmgrated
into education or student counseling, or the system could be adopted by the SWIP. 70% of the students did
not know the SWIP before testing the gelfiection walking route. A possibility could be to connect the
SWIP to the system. Addithal options for a bigger system include a further development of the web page
or implementing a selfeflection application. An informative email is discouraged. Secondly, it is not yet
possible to set goals when starting the system, nor is it possieléettt on goals.

Although the system has no specific feature to actively motivate the user to use it regularly, all the
participants indicated they want to walk the route again. Nine of the ten participants would like to walk the
route again with a fried, and six of the ten would like to walk the route again by themselves. However,
multiple usages are not tested.

Ten students participated in the user test. The users and the expert reacted quite positively after
testing the system. Eight out of ten papants had their interest in sedfflection sparkedAccording to
the users and the expert, strengths of the system include: the peer connection, the scenery surrounding the
route, the physical activity involved and the gelffiection prompts and questis.

The system was rated with a SUS score of 88.74. This score suggests that the usability of the self
reflection walking route is good. Furthermore, the components of the system were graded. The scenery
received the highest grade during the user tas?,& The time it takes to walk the route got the lowest
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grade, a 7.1. The web page got an 8.4, the content of threfsettion prompts an 8.1 and the overall
system was graded with an 8.5. This illustrates a high appreciation of the system.

Some impaant possibilities for improvements were mentioned during these tests. First of all, the
length of the selfeflection walking route prototype might be too short, seven out of ten participants
indicated they would have liked to walk and reflect longeroBely, the distance between the QR signs is
too short when two users are walking together.

Moreover, the prototype tests led to some interesting ideas from the participants and the expert. First,
an option to suggest new prompts to the database coutitibd to the web page. Secondly, the web page
could give an option to receive the prompts and questions in an interval, while walking another route
without QRcode signs. Thirdly, a better location for the seffection walking route was suggested, which
can be seen iRigure7.4. This new route seems suitable for the system. It is still close to educational
buildings and it is possible to add varietythe length of the route and therefore to increase the length of
the route. There will be less disturbance from mountain bikers. Fourthly, the frequency oftbd@R
signs could be adjusted for walking alone or together with someone. This could be dofw boding
these signs: every sign can be scanned when walking alone and every other sign can be scanned when
walking together.
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8 Conclusion& Future Work

In this chapter, the conclusions and the recommendations for future work are given. The canefillsio
be given by answering the RQs and theR@s stated in sectioh.5. Then, recommendations will be
given for future research and further development of the system.

In this section, the RQs and the correspondinggudstions will be answeresirst, the subRQs
will be answeredvhich will help to formulate the answer on the main RQ%e answers are based on the
background research, the brainstorms, the interyigmgsmost importantlyon the evaluations.

RQ1.1 What are relevant proven personalfseflection techniques that can be implemented to
guide students towards an improvement of their wellbeing?

Journaling, gratitude practice, habit tracking, and mood tracking are relevant persenal self
reflection techniques, according to the Scafmisbase assessment. From the literature research can be
concluded that these four sedfflection techniques can contribute to an improvement in wellbeing of
students. Mindfulness and (mindful) mediations could additionally be relevant according tophe Sc
database assessment, but were not added to the literature research because of time ddnsti@ints.
implemented selfeflection techniques in the se#flection system are: reflective questions, mindful
prompts, informative prompts ameflective actionsThese techniques are relevant for people with different
preferent learing styles. Howevéngse seffeflection techniques specifically are yet substatiated by
literatureresearch

RQ1.2 How can a selperceived improvement ihé mental health of students be measured?

It can be difficult to measure a s@iérceived improvement in the mental health of students.
Furthermorethis questiortannot be quantified fothefinal prototype of the system. In retrospect, the
guestions shdd have been formulated differently. The goal of this question was to establish how to
evaluate the selfefledion system, but eventuallthe system was mainly assessed on performance and
usability.

RQ1: How can proven personal se#flection techniges be introduced and provided to students
such that they are guided towards a perceived improvement of their wellbeing?

According to the literature research, it is important to considesttheacteristics of the self
reflection techniqgued'wo importantaspects to focus on when introducing and providingreéiction
technigues to students, are to spark their interest imefkdttion and to motivate regular usage of-self
reflection. In RQ2.1 and RQ2.2 there will be a focus on how this can be achieved

RQ2.1 Which format(s) should be chosen for the system to spark the interest of students in self
reflection?

To spark the interest of students in geflection,the decision was made create aelf-reflection
walking route Key features of the system that contribute to spark the interest of studgate peer
connection, a green scenery surrounding the route, the physical activity involved and a variety of self
reflection prompts and questions

RQ2.2 How can students be mwdited to usetlie) selfreflection (system) regularly?

There is no active feature integrated in the-ggflection walking route whicmotivates the user to
use the system regularly. However, the system has a high potential to lagaisddey factors br this
are: peer connectiomalking and the scenery.

RQ2.3: Which group of students is the actual potential user group of this system?
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Students in module four of the first year and module five and six of the second year of the UT
could posdily benefit he most from a selfeflection systemHowever, the selfeflection walking route is
suitable for all students at the UT and additionally for employees of the UT.

RQ2: How should a personal seakflection system be designed and implemented to introdadce an
support usage of seléflection techniques?

The goal of this researatras to develop a chosen type of system and to design and implement this
system in a way that introduces and supports suitable proven personal reflection techniques to students
through which they will be guided towards a perceived improvement in theirivglihe developed
system includes a seléflection walking route. The components of this systenselfeeflection prompts,

a web page, the route, the @Bde signs and the poster.

All tests from the evaluation phase were succesfully caried batlf-reflection walking route
seems to effectively introduce sedfflection techniques to studemdsconsiderablewumber of studentsad
their interest in selfeflection techniquesparkedafter using this system. Abotlte continuationof the
usage of slf-reflection techniques, nmnclusions can be drawim. conclusion, theystem has potential to
be part of a bigger systein,whichthe supportive usages of sedfflection could béncorpaated.

In thissection, the recommendations for future work are discussed. Based on the background research and
the evaluation, some recommendations can be made about future research to improve and implement the
seltreflection walking route.

In the current background research, four-sefliection techniques were researched. The self
reflection integrated into the system, however, is not completely covered in the literature research. More
research could be done about these integrated teckniydditionally, it is recommended to do more
research about systems similar to the-mflection walking route. The current statethe-art focuses
mainly on smartphone applications. Research could be done about comparable walking routes or
applicatiors implementing prompts and questions. It is additionally recommended to research how to
motivate the target group to use sefflection techniques regularly. Although it was concluded that all user
test participants wanted to use the system again, ttensgees not yet includefeature to actively
motivate the user to use sedfflection regularly.

Some improvements could be made to the system. First of all, it is recommenuzddsd the
numberof prompts and questionEhe database with prompts amagestions used for the prototype is
limited, so this database can be extended. Secondly, it is suggested to tietomatée Recommend ithe
suggested route by the experfFigure?.4. to add variety to the length of the route and therefore give the
possibility to increase the length of the routkirdly, it is suggested tchange the frequency of the QR
code signs for walking the route alone aydther with someone. This could be done by color coding these
signs: every sign can be scanned when walking alone and every other sign can be scanned when walking
together.

After improving the system, it is recommended to test the system again with eepresentable
larger number of participants. Next to students testing alone or together, groups of students could also be
used to test the system. Additionally, the system could be tested by (a) student(s) and a mentor, for example
from Creative Technologyand by a student and a student counselor. Lastly, the system could be tested by
employees of UT.

There are some other extensive improvement that could be made to the system. One of these is
adding the posibility to create an account on the web pages tisald

Another option includes the research of using the system as part of a bigger system. The system
could be adjusted to be part of a bigger system, and this could again be evaluated with new tests. Some
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suggestions for bigger systems will be giveinsti-the system could be adopted by the SWIP to introduce
the existence of this project to students. Secondly, the sketchedfklfion application, discussed in

5.4.], could actually be designed aingplemented as a bigger system. Thirdly, the web page itself could be
extended. The web page has the potential to be used askiaadpplication, during walking a route at
another location. The web page could give an option to receive the promptgeatidres in an interval

while walking another route without Q€bde signs.

Another possibility is to use the system in the course Professional Development from Creative
Technology. The system could be used as an introduction 4e#elition, where afteihe students can be
taught more about selféflection.Goal setting could additionally be integrated into the system. The user
could state goalwhen starting the system acdn be motivatetb reflect on themafter usage of the
system This could be addkto the system, for example on the web page as a pre arehprgstorm, or as
an external workbook.
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Appendces

A Appendix Questionnaire

This section includes the questionnaire and the re:
feel good?0, distributed in among students in Marc
students answered fyeispatte? & Daoon d/f oo mvg Iseht ¢ b tphae tg u e
43.

What activities make you feel good?

The goal of this questionnaire is to find out what activities make you feel good, and in which activities you are interested.
Additionally, some questions are about your opinion regarding the inclusion of mental health in education.

I will use this data to look at the current opinion of students on personal reflection techniques, activities performed to feel good,
and the current mental health coverage in education. The data that will be collected is anonymous and the data will be carefully
stored till the end of the graduation project, till July 2021, and destroyed whenever the interest of the research allows for this.
The data will be analyzed and | will report my findings in my thesis.

The target audience of this questionnaire is students, so if you are not a student you can unfortunately not participate in this
questionnaire.

Thank you in advance for participating!

Informed Consent
This informed consent includes your permission to use your data from this questionnaire for my graduation project:

6l hereby declare that | have been informed in a manner which is ¢
described on the previous page. | agree with my own free will to participate in this research. | reserve the right to withdraw this

consent without the need to give any reason and | am aware that | may withdraw from the experiment at any time. If my

research results are to be used in scientific publications or made public in any other manner, then they will be made completely

anonymous. If | request further information about the research, now or in the future, | may contact

e.j.lahuis@student.utwente.nl. If you have any complaints about this research, please direct them to the secretary of the Ethics

Committee of the Faculty of Electrical Engineering, Mathematics and Computer Science at the University of Twente, P.O. Box

217, 7500 AE Enschede (NL), email: ethicscommittee-cis@utwente.nl).

Do you wish to participate?
44 responses

® Yes
® No




First some simple questions

These questions are meant to gather some characteristics.

Question 1

What is your gender?
43 responses

Question 2

What is your age (in full years)?

43 responses

10.0

7.5

5.0
4 (9.3%)

2.5 3 (7%)

0.0

9
(20.9%)

(18.6%) 7

Question 3

What is your country of origin?
42 responses

85

@ Female
® Male

8

(16.3%)

22 23 24 26

@ the Netherlands
@ Belgium
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Question 4

What is your current housing situation and location (country)?
43 responses

@ In the Netherlands, in my student home
with housemates

@ In the Netherlands, living by myself
@ In the Netherlands, with my parents
@ In the Netherlands, with my partner

Question 5

Which institution are you studying at?
43 responses

@ University of Twente

@ Saxion University

@ University of Groningen

@ Hanze University of Applied Sciences
@ Erasmus University Rotterdam

Question 6

What is the name of your studies?
43 responses

30
23 (53.5%)
20
10
3(7%) 3(7%) 5 (479 3 (7%)
e 1(2.3%)1(2.3%) 1 (2.3%) 1 (2.3%) 1 (2.3%) 1 (2.3%) 1 (2.3%) 1 (2.3%) 1(2.3%)

0
Applied Physics Ecology and Evolution International Communication &... Physics
Biomedical Sciences Industrial Design Engineering ~ Molecular Medicine and Innova...

Overview of responses (including count and percentage): 3 (7%) Applied Physics; 3 (7%) Astronomy; 2 (4.7%)
Biomedical Sciences; 23 (53.5%) Creative Technology; 1 (2.3%) Ecology and Evolution; 1 (2.3%) Human Resource
Management; 1 (2.3%) Industrial Design Engineering; 1 (2.3%) Interaction Technology; 1 (2.3%) International
Communication & Media; 1 (2.3%) Mathematics and Physics; 1 (2.3%) Molecular Medicine and Innovative Treatment;
1 (2.3%) Philosophy; 3 (7%) Physics; 1 (2.3%) Science Education and Comunication.
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Question 7

How many years have you been studying since finishing high school (including this year)?
43 responses

20
19 (44.2%)

15

10
10 (23.3%)

8 (18.6%)

4 (9.3%)

Activities that make you feel good i |

In the next question, some sample activities are given that could make people feel good. Please select the best answer from the
choices provided.

Question 8

During the last month, how often did you practise or participate in the following activities?

I Never practised this technique Il Practised this technique but not in the last month [0 Once last month M (almost) Every week [l (almost) Every day

30
20
10
0
S ) > & o
A 5O° ) P o ~
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Answer options, from left to right respectively: Walking; Exercising; Reading a book; Gaming; Making music; Yoga; Watching a

video or film (for example on Netflix, YouTube, etc); Meeting with friends; Listen to music; Listen to podcasts; Meeting with

family; Journaling (writing about feelings, thoughts, and/or experiences); Gratitude practise; Answering reflective questions (for
example: 6How do | feel today?06 6What would make today great?d);
Meditating; Being creative (for example painting, writing, programming, etc); Using Social Media; Keeping track of habits (for

example water intake, exercising, etc.).

Activities that make you feel good 1 1l
In the next question, some sample activities are given that could make people feel good.

Question 9

Which activities are you interested in, and would you like to do it alone and/or together and/or to participate in a group?

I Not interested in -~ [ Interested in, doing it alone W Interested in, doing together with someone [l Interested in, doing itina group @ Do not understand what it is
40

20

¥
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Answer options, from left to right respectively: Walking; Exercising; Reading a book; Gaming; Making music; Yoga; Watching a

video or film (for example on Netflix, YouTube, etc); Meeting with friends; Listen to music; Listen to podcasts; Meeting with

family; Journaling (writing about feelings, thoughts, and/or experiences); Gratitude practise; Answering reflective questions (for
example: O6How do | feel today?6 O6What would make today great?d);
Meditating; Being creative (for example painting, writing, programming, etc); Using Social Media; Keeping track of habits (for

example water intake, exercising, etc.).

Activities that make you feel good 1 Il
Question 10

In the previous guestions we asked you about some activities that make you feel good (also see the picture below), if you think
activities were missing, please write them down here:
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Overview of responses: Cooking, eating, tidying (house or room), running errands, eating out/drinking something in the city
centre; Cooking, baking, (online) shopping, interior design, tidying up; Cooking and cleaning; Cooking, thrift shopping, talking,
sex, puzzles, performances; (Video) calling; (Video) calling; Cooking; cooking/baking; Sleep; Cooking; (1) Playing with
pets/petting them, (2) baking stuff (cookies, etc), (3) working in the garden/caring for plants; Eating good food; Partying; Having
dinner together; Baking; Doing puzzles; Eating, solving puzzles, committee work; Cooking; Cuddling; Nothing missing; Drinking.

Question 11
When does an new activity grasp your interest?

Overview of responses: If my friends like to do it; when it is a little bit adventurous or other people enjoy it very much; If friends
tell me that it is fun/worth it; If friends tell me that it is fun/worth it; When I'm introduced to it through a friend for example; If it
makes me feel happy and/or motivated; If its fun and its relatibely easy to do; Either when | see someone else doing it or when |
find out it exist (Idont really understand what you mean with this question); Really depends on the activity; If | enjoy the activity
and | feel better afterwards; If it is out of the box, is accessible (or if | can do it alone so people don't see me fail), and not too
time-consuming initially (but | have the freedom to make it time-consuming ;D); when after completing it, | want to do it again as
soon as possible; | don't know, just as it goes or as | tried it and it felt good, or if someone makes a random suggestion which
feels great or exciting; When its fun.

Mental Health in Education i |
Sometimes people need help or need to learn about their mental health, to feel good (again).

Learning about mental health allows us to understand (our own and other's) behaviors, thoughts, and emotions, and how this
will affect relationships, self-esteem, and productivity. It also promotes empathy for other people and improves the way we
communicate with other people. Furthermore, we know better how to help people who are suffering from PTSD, depression,
anxiety, among others.

Examples of including Mental Health in education: workshops, (online) training courses or (guest) lectures, that are for example
including one or more of the following aspects: how to focus on your studies, (handling) stress, (coping with) anxiety, learning
mindful skills, self-image, study encouragement, etc.

Question 11

If you participated in one of the following activities that included the topic Mental Health, what did you think of it?

I Never partcipated in this activity [l 1t was helpful It was not helpful [l |liked it M | did notlike it [l Neutral

30

20

10

0

Workshop Group training (with multiple (online) trainings courses (guest) lectures Personal guidance
sessions)

Question 12

How important do you think it is to learn about the following Mental Health topics? (this could be in or outside education)

40

B Important for everyone [l Important for me (and maybe other people) Might be important for other people Il Not important
30
20
1° | II T
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Answer options, from left to right respectively: Study focus; Study encouragement; General wellbeing; (handling) Stress; (coping
with) Anxiety; Mindfulness skills (teaching the mind to focus on the present moment); Self image (improvement); Family
Problems; Sexual orientation and gender identity; Grief; Addictions (Alcohol etc.); International student support; How to get the
help you need?; Types of mental issues.

Mental Health in education i I
Question 13

Do you think it should be your responsibility to learn about mental health, outside education?
43 responses

@ Yes, it is mainly your own responsibility
to educate yourself about your mental...

@ VYes, but the topic Mental Health should
also be included in education

@ No, it is mainly the responisbility of
education organizations to learn it's st...
@ VYes, but the topic Mental Health shoul...
@ | think it should already have been tou...
@ No, it is mainly the responisbility of ed...

@ It's the responsibility of parents and sc...

Overview of responses (including percentage): 83.7% Yes, but the topic Mental Health should also be included in education;
4.7% Yes, it is mainly your own responsibility to educate yourself about your mental health; 2.3% No, it is mainly the
responishility of education organizations to learn it's students about mental health; 2.3% No, it is mainly the responisbility of
education organizations to learn it's students about mental health since they are the ones causing it to happen; 2.3% | think it
should already have been tought in highschool or at least made a beginning; 2.3% It's the responsibility of parents and schools
for children and teenagers to create a healthy basis. From a later age on (16/18/20+) it becomes your own responsibility, but
resources should be easily available; 2.3% Yes, but the topic Mental Health should be accessible in education (non-mandatory).

Question 14

What do you think of the amount of education about your Mental Health in your study career?

43 responses

@ Way too low

@ Somewhat too low
@ Fine

@ Somewhat too much
@ Way to much
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Question 15

Do you think it is important to include the topic mental health in education?
43 responses

@ Not important

@ Not that important
Neutral

@ Somewhat important

@ Very important

Question 16

Do you have remarks about including the topic Mental Health in eductation?

Overview of responses:

| know where to get/ask for help for certain problems. | have not been taught how to recognise these problems in myself or
others.

This is already important in primary school, not just in University.
| think mental health should be addressed as soon as possible. Preferably already in high school

Should especially be implemented and normalized for younger (underaged) students. However, when studying becomes more
serious focus on well-being can cause extra frustration, thus should become optional (yet normalized), especially since
everyone's needs are different and people should be trusted to decide this for themselves

Students should be able to choose in what way the topic is taught to them, | think that would be the most helpful.

ltds being mentioned right now in University but trulyyeperforming
done. Things are very slowly taking off but | wish things were moving faster to change the mindset of society quicker for all of
our mental health.

| think it should be something voluntary you do but it should be presented to you by your education. | think at CreaTe there are
possibilities however | personally never attend them...

Mental health should be talked about in elementary and high school. Afterwards people should be aware of the fact that they
can get help but do not necessarily have lectures about it with your study program. (could be extra sessions in design lab for
interested people)

It tends to be in such a general form that its not tartgeted towards student bit its more so the university can say they did smtg
about mental health. Its so so important to involve students

I think it is important to include to the topic, but it should definitely not feel forced. The people who need it the most will not come
looking for it (hence it should be included), but are often also scared to get help (for example because they feel weak for doing
S0), so it should be treated really carefully. Next to that, CreaTe's study association Proto organised some mental health lunch
lectures/workshops last year, also in cooperation with the study. | thought those were really nice (I believe they were given by a
mental health expert). They were of course not mandatory, but visited by and appreciated by many.
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26 March 2021 Via Microsoft Teamsthe interviewis (partly) in Dutch.

Lea Berkemeijer werkt aan een canvas cursus voor het wellbeing project. Dit wardt®envan een
aantal weken om Sense of beloninging en FOMO te verbeteren.

Lea berkemeijer heeft studenten geinterview naar aanleiding van de cursus die ze willen maken. Waar
hebben studenten behoefte aan? Het bleek dat alle studenten uit deze inttedsves\s@art. De oorzaken

van deze stress verschillen per student. Voor sommige mensen gaat het meer over persoonlijke problemen,
sociale problemen, studie problemen, studenten of omgeving met een te hoge verwachting, FOMO en
psychologische problemen.

Grote ontdekking van dit interview: studenten weten niet hoe ze met stress moeten omgaan. Veel studenten
denken dat ze niet om hulp mogen vragen (het is maar een beetje stress). Studenten voelen zich
overwelhmed, taken uit te stellen. Ze weten dat er eetegrolis (te veel stress) maar bijna niemand heeft

een goeie copingsstrategie. Vaak wordt er afleiding gezocht van de stress, ipv er mee te copen.

Requirements voor het programma: laagdrempelig en ze moeten niet het gevoel krijgen dat het programma
te veelstress op gaat leveren.

Themads: why did | choose to study, How are you do
belangrijk om jezelf te ondersteunen), staying resilient in stressful times, what am | not missing out

(reflectie: is hebelagnrijk om overal bij te zijn), give yourself a break (minder kritisch met jezel te zijn en

meer compasionate, pauzes nodig), supporting each other (voel jezelf connected met familie en vrienden,

sense van beloningness)

Combinatie van online (hoorcolleg) en offline (tutorials).

Vaak is er wel inzicht van studenten dat ze stress hebben, maar ze hebben dus niet echt een copingstrategy.
Masterstudenten weten dit nu soms wel, maar als ze terugkijken was dat aan het begin van de studententijd
niet zo. Nietelke copingstrategy werkt voor iedereen. Ze moeten dus vinden welke copingstrategy bij hun
werkt. Het is meer het probleem dat studenten nog aan het zoek zijn naar een copingstrategy die bij hun
past, dan dat ze het helemaal niet weten.

De verwachting vastudenten is vaak heel hoog. Dat het in 1 keer allemaal goed moet gaan.

De meest kwetsbare groep is eerstejaars. Het is allemaal nieuw, er komt opeens heel veel dingen samen en
je moet heel veel regelen. Maar eerstejaars hebben ook wel heel veelat Basnhebben ze wel tijd om

nog een extra interventie naast hun studie te doen? Misschien is het tweedejaars studenten wel een betere
doelgroep en is de toegevoegde waarde dan ook groter.

De cursus is gericht op iedereen maar de eerste jaars psychologie studenten gaan dit testen in de vierde
module.

Hoe gaan studenten ervaren dat ze zich beter voelen? (hier stuurde ze 2 documenten: 1 van die twee is een
masterscriptie over een interventi@ stress te verlagen bij studenten. Prototype ontwikkeld en laten testen
door studenten) Lea zou zelf goed bedenken waar je op wil focussen. Welbevinden is te groot. Ze gaat zelf
focussen op sense of belongingness of FOMO. Geef een vragenlijst aaretEnstodr en na

gebruik/deelnamen van de applicatie/cursus. Al bij een kleine verbetering zie je dat het geholpen heeft. Er
zijn ook measurements voor stress of copingsstrategien.

Hoe ga ik meten of het werkt wat ik ga maken? Pre en post questionnaieevergelijken.

Studenten bereiken: malil, tijdens hoorcolleges.
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Bij de interviews zaten een paar studenten van technische studies, en die waren ook geinteresseerd in dit
onderwerp, maar daar is dus niet heel veel info over. Technische studenten kuntigembeeeikbaar

zijn voor dit onderwerp, maar het is erg persoonlijk. Er hangt toch een soort van stigma op dit onderwerp

bij technische studenten. Al k heb toch geen psysch
ze leren hier ook niet ovér hun studieprogramma, dus ze zijn ook heel erg op andere dingen gericht. Lea

raad aan om niet op 1 studieprogramma te focussen maar op meerdere.
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C Appendix: Stateof-the-Art Applications

In this appendix, eight setéflection applications are disgked including a short description.

Q Atom

Finally Make Meditation a
Daily Habit ,
Starting with just 2 minutes a day, our science-

based program enables you to systematically &

reliably build a daily mindfulness practice. 0

~

CCOMING SOON ON THE

@ App Store

~
J

| })’ ggggle Play

Figure C.1: Application B: Atorf44]

In Figure C.1, thegplication Atom is displayed. Atom includes the gelflection techniques mindful
meditation and habit tracking of this meditation. The application can help by developing mindfulness as a

daily habit.

Redevelop your traits

habits & behaviours.
_

A new way to truly work on yourself.
Built by psychologists, made for everyday people.

GET ACCESS

Figure C.2: Application C: Intelledé5]

In Figure C.2, the application Intellect is displayed. Intellect includes a combination of journaling and
mood tracking. Th¢ournal feature is guided by the integration of reflective questions. These integrated
guestions focus on personal behaviors, relationships, and work habits.
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LEVELUF LIFE

ted by earning from real life challenges!

Bl @b &b & 4

Figure C.3: Application E: Level up Li{d7]

In Figure C.3, the application Level up Life is displayed. These applications integrated habit and mood
tracking in a gamdike environment to miivate the user. Tracked habits or moods are achievements, and
just like in some games, badges can be obtained.

Moodflow: 3
Better mental health R

Your journey towards long-term happiness starts here!

Available Available
Apple App Store Google Play Store

Figure C.4: Application F: Moodflo48]

In Figure C.4, the application Moodflow is displayed. This application mainly focuses on journaling and
mood tracking, but habit tracking and gratitude practice are also included. Moodflow is a clean and simple
application.
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<K
youper

Complete care for your
mental health

Figure C.5: Application H: YoupdB0]

In Figure C.5, the application Youper is displayed. Youper uses reflecigtions to indicate your current
mental health status. Mood tracking and journaling are additionally integrated.

Your personal diary for PC & Smar’rphone

Great day in the sun '

Vot o anderful day with my friends we met in the city for on ice cream and then went o @
fhe river. Wile playing voleybal ve forgot chout e sun end ue gat o sunbern - oope! © &
" ) ) Y *

Birthday oo
44 ico's birthday and | meh my family ot home for & coupe of hours W griled in he
Scursns il the sen set reat 4 @
oy heded Sack by rain andorrived st 11 .| comiued o dvelp s s ni A
3 b [ & bomiy | O proromming 2. s

e andmy TV.

There ore some of "

you bed - and i, _mummmpnm|mmuqmu

“Bather Gl Sad” Hepe ! nummm

0 stncasat] o V] o] a.

Starustching
ot bt Be

Hameng
y.bet 1 y god One of the resens
migh hve b hons c-mm,mmummmum-mm
grass ond e (28

Figure C.6: Application I: Diariunf51]

In Figure C.6, the application Diarum is displayed. In Diarium, journaling and mood tracking are
integrated. Diarium is a diary but then digital. Photos can be added to the journal entries and this
application can sync with your social media accounts.
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Feel great about
what you ate.

nload or

#  Dowr n the GET ITON
& App Store » Google Play

Available for FREE on iPhone, iPad, & Android (BETA)

Track what you ate, why you ate, and how it made
you feel, with Ate — the Mindful Food Journaling

app.

Figure C.7: Application J: Atg52]

In Figure C7, the application Ate is displayed. Ate is about food and every meal you eat. In this
application, you can reflect on your eating habits. After every mail, habits can be tracked and questions
about the meal are asked. After multiple entries, the applicdisplays statistics.

Figure C.8: Application K: Fasti¢53]

In Figure C.8, the application Fasts displayed. In Fastic, fasting habits and foeldted habits can be
tracked. The application has included predefined habits and questions.















































































































