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ABSTRACT

Smartphoneshavebecomedevicesofchoiceforrunningstudiesonhealthandwell-being,especially
amongyoungpeople.Whenenteringcollege,studentsoftenfacemanychallenges,suchasadaptation
tonewsituations,establishnewinterpersonalrelationships,heavierworkloadandshorterdeadlines,
teamworkassignmentsandothers.Inthispaper,theresultsoffourstudiesexaminingstudents’well-
beingandmentalhealthaswellasstudent’sperceptionofchallengesandobstaclestheyfaceduring
theiracademicjourneyarepresented.Inaddition,amobileapplicationthatactsasacomplement
toasuccessfultutoringprojectimplementedattheauthors’Universityisproposed.Theapplication
allowsstudentstokeeptheirschedulesanddeadlinesinoneplacewhileincorporatingvirtualtutor
features.Byusingboth,theeventsfromthestudent’scalendarandhisorhermoodindicators,the
application sendsnotifications accordingly. Thesenotifications encompassmotivational phrases,
timemanagementguidelines,aswellasrelaxationtips.

KEywoRdS
Field Studies, Higher Education, IoT, Mental Health, Mobile App, Well-Being

1. INTRodUCTIoN

Research points out that happy people produce more and have better results at work (Yano,
Lyubomirsky,&Chancellor,2012).Basedonthispremise,onemayassumethathappystudentswill
alsoperformbetteralongtheiracademicpath.Highereducationstudentsoftenfacemanychallenges
suchas,adaptationtonewsituations,establishingofnewinterpersonalrelationships,managingheavy
workloadsandshortdeadlinesandworkingsuccessfullyinteams.Tutoring(ormentoring)projects
haveshowntobeagoodwayofhelpingstudentstobesuccessfulintheiracademiclife.Anexample
of this is the tutoring program implemented at the University of Madeira since 2012/13 (Faria,
Oliveira,Lucas,Vasconcelos,&Soares,2014).Itaimstofacilitatetheintegrationoffreshmeninto
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theuniversityandtopromotetheirpersonalandinterpersonaldevelopmentthroughthecreationof
apeersupportnetwork.Thisprojectalsoprovidestoolstohelpstudentssucceedinachievingtheir
personalandacademicgoals,thuspromotingmotivationandself-determinationaswellasdeveloping
studyskillsandstrategiestomanageanxietyandstress.

Smartphonesandothermobileandwearabledevicesarebecomingubiquitousinourdailylives
andInternetofThings(IoT)deploymentsarealsoincreasinglypopulatingourcities,officesandhomes.
OneoftheimportantapplicationareasoftheIoTishealthcare.Mobileandwearabledevicesforhealth
monitoringarebecomingmainstreamandmobileapplicationsforfitnesstrackingareflourishing.

Inthispaper,wewillfocusonmentalhealthandlookintothewaysthattechnologyingeneral,
andparticularlyasmartphonecancontributetostudent’smentalhealthandwell-being.Thisresearch
questionhasbeenaddressedinresearchpapersfromboth,computerscience(Wilde,Zaluska,&
Davis,2013)andpsychologyareas(Luxton,McCann,Bush,Mishkind,&Reger,2011).Oneofthe
maingoalsofthestudiesdescribedinthispaperistodevelopmechanismsforvirtualtutoringand
fosteringwell-beingandpersonaldevelopmentamongcollegestudents.Basedonothersevidence,our
ownexperienceasstudents,facultyandpsychologicalcounselingservicemembers,andsupported
bythesurveysweconductedatourUniversity,weknowthatstudents’levelsofstressincreasewhen
deadlinesandexamperiodsareapproaching.Also,moststudentsownasmartphoneequippedwith
considerableamountofmemoryandprocessingpowerandaquiteinterestingsetofsensors.We
wanttofindouthowtoleveragethisfactinordertohelpstudentscopewiththemomentsofhigher
stressandworkload.Whatkindoffeedbackshouldanapplicationprovidetobecomeapotential
stress-relievetoolandtohelpstudentsmaintaintheirfocusonwhattheyaredoing?

MobileapplicationsbasedontheMoofwdplatform(MooFwd,n.d.)grantaccessonthemoveto
severaluniversityservicesandareprovidedatsomeuniversitiesinPortugal(e.g.,PortoandCoimbra).
Althoughweagreethatsuchanapplicationisusefulandbeneficial,itdoesnotrespondtostudent’s
needsintermsofmentalhealth,habitformingandwell-being.Assuch,wepropose,inthescope
ofourproject,amobileapplicationthatactsasavirtualtutorandisawareoftheuser’sactivities,
appointmentsandmoodlevels.Additionally,weareplanningtoimplementanIoTdeploymentfor
asmartstudyroomwithanetworkofintelligentobjects(e.g.,singleboardcomputerswithattached
sensorsandactuators)andtoprovidefeedbackmechanismsthatmaycontributetoimprovingstudents’
well-being,developinggoodstudyinghabitsandreducingstresslevelsinthemostcriticalperiods.

Theremainingofthepaperincludesanupdatedliteraturereview,section3describesfourfield
studiesandtheirresults,section4discussesthemainfindingsandfinally,section5concludesthe
paperandgivesafinaloutlook.

2. LITERATURE REVIEw

Mentoringactivity involvesshortweeklymeetingsbetween tutors (moreexperiencedpeers)and
tutees.Inthiscontext, thetutorsplayakeyroleastheyactasguidesthatsupportthestudentin
decisionmaking,takingintoaccounttheirtimeavailability,interests,rightsandduties(Geib,Krahl,
Poletto,&Silva,2007).Althoughimportant,thistypeofmeetingscanoverloadstudentswhoare
alreadystrugglingwithtimemanagement.Moreover,itcanalsobeanadditionalsourceofanxietyfor
thosestudentswhoareespeciallyshyoranxious.Intheirdailylives,studentsusedifferenttypesof
applicationsontheirmobiledevicesandaccordingto(Corlett,Sharples,Bull,&Chan,2005),theyuse
mostlyapplicationsforissuesrelatedtotimemanagement,communicationandproductivity.However,
mostoftheseapplicationsarenotspecificallydesignedtosupportstudentsintheiracademictasks
(e.g.attendinglectures,readingcoursecontent,revisingforexamsandmeetingcoursedeadlines).So,
inordertomitigatethis,weproposeacalendarbasedmobileapplication,calledVirtual Tutor,which
incorporatessensingfunctionalitiesandfeedbackmessagesrelatedtoacademicissues,suchastime
management,studyingmethods,stressmanagementandrelaxationtechniques.Thefeedbackmessages
aregeneratedbasedonstudent’spersonalschedules,tasksanddeadlines,andtheirwell-beinglevels.
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Thesemessagesactastriggersforbehaviorchangeand/ormotivationalsupport(Fogg,2009).Data
collectedfromthesmartphonecombinedwithphysicalandsocialcontextdata(Chen,Ding,Huang,
Ye,&Zhang,2015)collectedfromtheenvironmentcanbeofagreatvaluetoproducingeffective
triggersthatovertimemayleadtohabitformation,lessstressandbetterwell-being.

Therehasbeenalotofresearchinvolvingmobileapplicationsformoodandstressdetection.In
thissection,weanalyzesomeoftheprojectsdescribedintheliterature.Moodscope(LiKamWa,Liu,
Lane,&Zhong,2013)isasmartphoneapplicationthatdetectsuser’smoodbasedonusagepatterns.
Phonecalls,SMS,emails, installedapplications,browserhistoryand locationdatawereusedas
factorsthatinfluenceanddetermineuser’smoodlevel.BeWell(Laneetal.,2011)andBeWell+(Lin
etal.,2012),aremobileapplicationsthatdetectuser’swell-beingbasedonsleeppatterns,physical
activityandsocialinteraction.Also,theyprovidepassivefeedbackonthesmartphonedisplaybased
onindividualwell-beingscorecalculations.Furthermore,theyprovideanadditionalwebapplication
thatallowstheusertocorrectandcompletesomeoftheinferenceresultsbyundertakingtheavailable
surveys.BeWell+introducesseveralenhancementsaccordingtotheuseragegrouptosetmorerealistic
goalsandmechanismsthatallowtoreduceenergyconsumption.

TheStudentLife project (Wanget al., 2014)collectedbehaviordata amongcollege students
usingsmartphones.Theyalsousedthecollecteddatatoassessmentalhealthandstudentbehavior
duringanacademictermandtheirinfluenceontheacademicperformance.Similarly,(Sanoetal.,
2015)reportabouttheresultsofanextensivesurveyinwhichtheauthorswantedtoidentifythemain
factorsthatinfluenceacademicperformance.

Otheradvancesinstressdetectionweremadeby(Bogomolov,Lepri,Ferron,Pianesi,&Pentland,
2014),astheytakeintoaccountnotonlysmartphonedata,butalsoweatherdataandpersonality
traitsoftheirusers.

MoA2(Bachmannetal.,2015)isamobileapplicationformoodassessmentandrecognitionto
beusedbymentalhealthpractitionersforpatientmonitoring.Likeourapplication,italsoconsiders
user’scalendarinadditiontoothersmartphonedata.Severaltypesofeventsareusedtotriggerself-
reportsurveysconsistingofthreesimplequestionsrelatedtothemood,theleveloftirednessand
thelevelofstress.Anoverviewofthecitedprojectsintermsoftheirfocus,theirinputandoutput
isshowninTable1.

Ourprojectisinlinewithabove-mentionedprojectsasitusesthedatacollectedbythesmartphone
sensorstoinferindividualwell-being.Additionally,itreliesonstudent’scalendarandonself-reported
and inferredmood indicators to triggernotifications that range frommotivationalphrases to time
managementguidelinesandstudyingstrategies.Thenoveltyofthisapproachisintryingtofindnewways
ofpromotingvirtualtutorialaids,basedongatheredinformation(mood)andscheduledappointments.

3. FIELd STUdIES ANd RESULTS

Thissectiondescribesthedetailsoffourfieldstudiesthatwereconductedinthescopeofthisproject.
Frist,ageneralsurveyaboutstudent’scommunicationhabitsandself-perceptionwasconducted.The
secondsurvey’sgoalwastofindoutcollegestudents’perceptionsofchallengesandobstaclesof
beingacollegestudent,aswellassomeaspectsoftheirmentalhealth.Third,weheldauserstudy
sessionwithagroupoftutorstogainsomeinsightsabouttheappfunctionalitiesanduserinterface.
Finally,theanalysisofautomaticallycollecteddatafromusers’smartphonesisreported.

3.1. Survey About Students’ well-Being
ThefirstphaseoftheprojectstartedwithasurveyamongstudentsattheUniversityofMadeira.The
surveywashandedinpaperanditconsistedofthreesections.Inthefirstsectionstudentswereasked
eightsociodemographicquestions.Inthesecondsection,theywereaskedhowfrequently(onaLikert
scale,1being‘Never’and5being‘Manytimes’)theytalkedabouttheirfeelingsandemotionswith
theirfamily,friends,teachers,colleaguesandotherseitherdirectly,orthroughsocialnetworks,or
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bymobilephonecallsorbyshortmessages(SMS).Thethirdsectionofthesurveyconsistedof30
statementsabouttheirfeelingsandwell-beingindicatorsinthreedifferentsituations:firstmonthof
theacademicyear,examperiodandteamwork/individualassignmentsandtheywereaskedtoreply
onascalefrom1(stronglydisagree)to5(stronglyagree)towhatextenttheyagreedwitheachone
ofthestatements.Thissurveywaselaboratedtakingintoconsiderationsomefindingsofthestudy
of (Almeida, Soares, & Ferreira, 2000). 101 students, 47 females and 54 males, ranging in age
between17and54,beingtheaverageage22,composedthesample.Figure1showsthenumberof

Table 1. Projects involving mobile applications for mood and stress detection

Project Focus Collected Features/Input Feedback/Output

Moodscope
(LiKamWaetal.,2013) Determineuser’smoodlevel

Smartphoneusagepatterns
(phonecalls,SMS,emails,
installedapplications,browser
historyandlocationdata)
Self-reportedmood

Dailymoodaveragesona
calendarview(facialexpression
andcolorvariesaccordingto
self-reportedmood)

BeWell
(Laneetal.,2011)

Monitoruser’swell-beingbased
onsleeppatterns,physical
activityandsocialinteraction

Smartphoneusagedata
Smartphonesensorsdata

Passivefeedback(aquatic
ecosystem)onthesmartphone
displaybasedonindividual’s
well-beingscorecalculations
Anadditionalwebapplication

BeWell+
(Linetal.,2012)

Monitoruser’swell-beingbased
onsleeppatterns,physical
activityandsocialinteraction

Smartphoneusagedata
Smartphonesensorsdata
Useragegroup
Dimensions(sleep,physical
activity,socialinteraction)user
isstrugglingwith

Passivefeedback(aquatic
ecosystem)onthesmartphone
displaybasedonindividual’s
well-beingscorecalculations
Anadditionalwebapplication

StudentLife(Wangetal.,2014)

Measurestresslevels,sleep,
activity,mood,sociability,
mentalwell-beingand
academicperformanceamong
collegestudents

Self-reports(EMA,PAM)
Smartphoneusage(calls,SMS)
Smartphonesensors:
accelerometer,microphone,
lightsensor,GPS,Bluetooth

Onlyoneoftheprofessorshad
accesstocollecteddataoftheir
students
Nofeedbackwasprovidedto
studentsatthisstage

(Bogomolovetal.,2014)
Automaticallydetectstress
basedonactivity,weatherand
personalitytraits

NumberofcallsandSMS,
proximity(Bluetooth)
thediversityofcalls,ofSMS,
and
ofproximityinteractions
regularityinuserbehaviors
Self-reports
Bigfivepersonalitytraits
questionnaire
Meantemperature,pressure,
totalprecipitation,humidity,
visibilityandwindspeed

Nofeedbackwasprovidedin
thescopeoftheproject;other
appscouldusetheirframework
andprovideafeedbacklayer

(Sanoetal.,2015)
Identifythemainbehaviors
thatinfluenceacademic
performance.

Skinconductance,skin
temperature
Phoneusage(numberofcalls,
numberofSMS,numberof
peoplecontacted)
Emailusage(numberofemails,
numberofcontacts)
Activity
Lightexposure
Sleep
Surveysandquestionnaires

Authorsforeseefeedback
provision,butdonotreport
onthis

MoA2

(Bachmannetal.,2015)

Moodassessmentand
recognitiontobeusedby
mentalhealthpractitionersfor
patientmonitoring

Self-reportsurveysconsisting
ofthreesimplequestions
relatedtothemood,thelevelof
tirednessandthelevelofstress
Daytime,dayofweek,location

Nothingreported
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participantsineachagegroup.AsshowninFigure2,32%ofparticipantswereInformaticsEngineering
undergraduatestudents,31%Psychologyundergraduatestudents,14%nursingundergraduatestudents
andtheremaining23%werefromothercourses,bothgraduateandundergraduate.85participants
wereonlystudying,13workedpart-timeand3workedfull-time.

3.1.1. Survey Findings
Fromthesecondpartofthesurveywecouldseethatstudentsstillprefertosharetheirfeelingsin
personalconversations,althoughSMSs,mobilephonecallsandsocialnetworkshadalsosignificant

Figure 1. Survey 1: Number of participants per age interval

Figure 2. Survey 1: Participants per course area
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results.Friendsarethemostfrequentconfidents,followedbyfamilymembers.Colleaguescome
inthirdplacewithmuchlowernumberofstudentssharingtheirfeelingsandemotionsfrequently
withtheircolleagues.Teachersandothershadsimilarresults,soitseemsthatstudentsdonottalk
frequentlyabouttheirfeelingsoremotionswiththeirteachersandwhentheydo,theydoitinperson.

Fromthethirdpartofthesurvey,wecouldextractsomeinterestingfindingsaboutstudents’
behavior:52ofthemexpressedthattheydidnotexperiencedifficultiesintheirrelationshipswith
their teachers, while 23 do have some issues. Some students expressed their concern with their
financialsituation.Mostofthestudentsseemtobeenthusiasticandhavetheiracademicgoalsclear.
Theyalsoexpressedsomedifficultiesinattendingclassesovertheentireyearandnosignificant
resultswerefoundconcerningtheirinterestduringclasses.Duringthefirstmonthofclassessome
studentsreferredminorproblemsinrelationshipswiththeircolleagues,somelackofconcentration,
lackoforganizationoftheirstudyandsomelackofself-confidence.Curiouslyenough,atthesame
timetheyfeelmorecapableoffulfillingtheircourserequirementsthanduringtherestoftheyear.

Examsandteamworkperiodsareclearlywhenthestudentsfeelmorephysicallytired,sleepy,
sad,anxious,withmoremoodoscillationsandunderalotofpressure.Thisisalsothetimewhen
theystarttodoubtabouttheircapabilities.Someofthemalsoreferlackoftimemanagementskills
thatismuchmorenotoriousduringtheseperiods.Nevertheless,mostofthemcanmeetdeadlines
despitesomedifficultiestheyface.

Theremainingresultswillbeanalyzedaccordingtothreeperiods:firstmonthofclasses,exams
andteamwork/individualassignmentsperiods.Therearethreestatementsthatappearwithahigh
scoreinallthreeperiods:“Successfulinmeetingdeadlines”,“Haveagoodgroupoffriends”,“Have
welldefinedacademicgoals”.Thestatementswiththehighestaveragescores(higherthan3.5)for
eachperiodaresummarizedinTable2.

Tosumup,thefindingsofthefirstsurveyshowedthatthestudentsseemtolacktimemanagement
andefficientstudyingskillsandappeartobelessmotivatedandself-confidentwhenfacingmore
workload.Despiteallthattheyseemtobeabletoachievetheiracademicgoals.

Table 2. Survey 1: Statements with the highest average scores in each one of the three considered periods of an academic year

First Month of Classes Exam Periods Teamwork/Individual Assignments

Statement Average Statement Average Statement Average

Successfulinmeetingdeadlines 4,14 Feelingphysicallytiredattheend
ofadaywithclasses 4,32 Feelingphysicallytiredat

theendofadaywithclasses 4,11

Haveagoodgroupoffriends 3,99 Feelinganxious 4,13 Successfulinmeeting
deadlines 4,02

Havewelldefinedacademic
goals 3,95 Successfulinmeetingdeadlines 4,02 Haveagoodgroupof

friends 3,94

Managingthetimewell 3,85 Havewelldefinedacademicgoals 3,98 Havewelldefinedacademic
goals 3,94

Feelingenthusiastic 3,85 Haveagoodgroupoffriends 3,98 Feelingtiredorsleepy
duringtheday 3,84

Feelingconfidentinreaching
academicgoals 3,84 Feelingtiredorsleepyduring

theday 3,93 Feelinganxious 3,83

Feelingself-confident 3,78 Feelingconfidentin
reachingacademicgoals 3,60

Feelingpreparedforthe
challenges 3,77

Havegoodworkingrhythm 3,63

Havegoodlevelof
concentration 3,53
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3.2. Survey About the Challenges and obstacles Faced by College Students
Afterthefirstsurvey,weconductedanadditionalsurveyaimedatbetterexploringcollegestudents’
perceptionaboutchallengesandobstaclestheyfaceduringtheiracademiclife.Thissurveyincluded
threesections:(1)collegestudent’ssociodemographicdata;(2)student’smentalhealthassessment
and(3)challenges/obstaclesofbeingacollegestudent.Student’smentalhealthwasmeasuredbyusing
MentalHealthInventory–shortversion(Ribeiro,2001,2011).Thisisaself-reportquestionnaire
with5items,presentedonasixpointLikertscale,rangingfrom“always”(6)to“never”(1).The
scoresarecalculatedbysumminguptheitems.Someoftheitemsarecodedinreverse.Higherscores
indicatebettermentalhealth.Students’perceptionsofchallenges/obstaclesfacedintheiracademic
journeywereevaluatedbyaskingstudentstorateeachitem,usingafivepointLikertscale,from
“totallydisagree”(1)to“completelyagree”(5).Theitemsareclusteredintofourscales,namely:
adaptationtouniversity(4items),academicarea(15items),interpersonalrelationships(9items)
andothers(6items).

3.2.1. Survey Findings
77collegestudentsofMadeiraUniversityparticipatedinthissurvey.Ofthesestudents,53.2%were
female(n=41)and46.8%weremale(n=36).Themeanageofparticipantswas22.8(SD=4.021),
rangingfromto20to48yearsold.Nearlyhalfoftheparticipantswereenrolledinapsychology
program(49.4%,n=38),44.2%inInformaticsEngineeringprogram(n=34)and6.5%inElectronics
Engineeringprogram(n=5)asshowninFigure3.Figure4showsthedistributionoftheparticipants
accordingtothecycleofstudiesandtheyear.

Morethanhalfparticipantsonlystudy(72.7%;n=56),14.3%studyandworkonpart-timejob
(n=11),10.4%studyandarelookingforajob(n=8)andonly2.6%(n=2)studyandworkina
full-timejob.Intermsofstudents’academicperformance,63.6%ofthestudentsreportedthatthey
havenounfinishedcoursesfrompreviousacademicyears(n=49)andonly36.4%ofthestudents
(28subjects)reportedstillhavingcoursestofinish.

Figure 3. Survey 2: Participants per course area
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Regardinguniversitycoursechoice,83.1%ofparticipantsreportedthattheyhadenteredintheir
firstoption(n=64).89.6%(n=69)ofthesamplemanagedtostayintheuniversityoftheirchoice.

Tothequestion“HowdoyouevaluateyouroverallUniversityexperience?”42.9%ofparticipants
classifiedas“Neitherdissatisfiednorsatisfied”(n=33)and32.5%asbeingsatisfied(n=25).

Regardingstudent’smentalhealth,tobetteranalyzethesampleintermsofoverallmentalhealth,
twocut-offpointsforthisscalewerecreated,thereforeorganizingthesampleinthreegroups(33.3%
ofsampleineachgroup).30.4%ofthesamplepresentedhighlevelsofoverallmentalhealth(n=24).
However,41.8%ofthesampleshowedlowlevelsofoverallmentalhealth(n=33).

Regarding college students’ perceptions toward challenges/obstacles faced throughout their
academicjourney,studentsreporthavingmoredifficultyinacademicarea,namely“Managetime
forstudy”(M=4.00,SD=0.903),“Performoralpresentations”(M=3.81,SD=1.148)and“Keep
astudyroutine”(M=3.65,SD=0.979).Regarding“interpersonalrelationships”,thestatements
thathadhighervalueswere“Balancetheleisuretimewithacademiccommitments”(M=3.45;SD
=0.095),“Dealwithconflictsingroupwork”(M=3.12;SD=1.147);“Dealwithcompetitionin
academicenvironment”(M=3.08;SD=1.109).Figure5showstheidentifiedchallenges/obstacles
thathadthehighestscores.

Tosumupthereisahighpercentageofstudentsthatfaceproblemsintermsofmentalhealth.
Furthermore, students find it challenging to manage time, balance leisure time with academic
commitments,keepastudyroutine,performoralpresentations,managegroupworks,keepasleeping
routineandmakedecisionsregardingtheirfuture.

3.3. User Study with Tutors
Basedonthefirstandsecondstudyfindings,wedevelopedthefirstprototypeof theenvisioned
mobileapplicationandweconductedauserstudywithagroupoffourstudents(3femaleand1male;
3aged18to25and1agedmorethan35)thatwereactingastutorsduringthatacademicyear.We
wantedtotesttheappusabilityandtoassesstowhatextenttheenvisionedfunctionalitiesfortheapp
weremeetingstudents’interestsandneeds.Wewereparticularlyinterestedingettingfeedbackabout
theideaofnotificationtriggersbasedonstudents’moodandthescheduledeventsintheircalendar.

Figure 4. Survey 2: Participants per cycle of studies and year
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Anavigableappprototypewasprovidedtoparticipantsonalaptop.Eachparticipantcompleted
asequenceofpredefinedtasksandwasobservedwhileinteractingwiththeprototype.Requiredtasks
were:loggingin,creatinganeweventinthecalendar,writinganentryinthediary,changingdiary
settings,receivinganotificationandfinallyimaginingthatinthreedaystheyhadanexamandthat
theyreceivedanotificationaboutitwhileatthecaféwithfriends.Attheendofthesession,theywere
askedtofillinashortquestionnairewithelevenitems,fourofwhichwereopen-endedquestions.

3.3.1. User Study Findings
Atthetimeofthestudy,threeoftheparticipantshadneverusedtheirmobilephonetoscheduletheir
appointments,althoughtheyagreedthatitcouldbehelpful,especiallyifdoneautomaticallybased
ontheirclassschedules.Allparticipantsfounditveryeasyoreasytointeractwiththeprototype.

Thenotificationsfunctionalitywasfoundbyallourparticipantstobeanincentiveandamotivation
tobetterstudy.Accordingtooneoftheparticipants,itwouldhelpherto“…bemorerelaxed,not
checkingmycalendar all the time. Iwouldbemoreprepared andmotivated to study.”Another
participantwrote:“Itwouldbereallyhelpfulbecausesometimesonelacksstudymethodsandtime
managementskillsandalsothereisalackofmotivationamongstudents.”

Thediaryfunctionalitythatallowsentriesabouthowtheuserisfeeling(textoremoticons)was
consideredimportantorveryimportantbythreeoftheparticipantsandnotatallimportantbyone
ofthem.Mostofthemwouldsharethoseentries(aneventandrelatedemotions)withtheirfriends
onsocialnetworks.

Ingeneral,whattheparticipantslikedmorewasthefactthattheycouldreceiveautomatically
notificationsrelatedtotheirscheduledappointments,deadlinesandeventsandtheirmood(basedon
theemoticonsinthediaryentries).Thenotificationsrelatedtostudyingstrategies,timemanagement
andmotivationwerefoundthemostuseful.

Oneoftheparticipantssuggestedanewfunctionality,achatthatallowsthestudenttotalkto
theirtutorandsharetheircalendarandemotionswiththemasacomplementtoperiodicalfollow-up
meetingsthatareusuallyscheduled.

Figure 5. Survey 2: Challenges/obstacles in the academic life
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Afterthisuserstudy,someusabilityissueswerealsoresolvedandtheoveralldesignoftheapp
waschangedandimproved.Basedontheresultsofthetwosurveysandthisuserstudy,ourteamof
psychologistspreparedasetofphrasestobeusedforthenotifications.Thephrasesareorganized
ineightcategories:sleep/fatigue,relationships/ teamwork,mood,study(duringregularclasses),
how todealwith stress/ pressure/ anxiety, enthusiasm/motivation/ self-realization/ interest, oral
presentationsandexams/deadlines.

Thefollowingscenariosexemplifytypesofnotificationsausercanreceiveaccordingtotheir
diarylogsandscheduledactivities:

Scenario 1:Astudentinsertsherassignmentdeadlinesandexamdatesinhercalendar.Onemonth
beforethewrittenexam,shereceivesanotification:“Hi!Itseemsyouhaveanevaluationina
monthtime.Areyougettingready?Keepyournotesorganizedandkeepreviewingthem.”One
weekbeforetheexam,thestudentreceivesanothernotification:“Hi!Oneweekfromnow,you
haveanexam.Areyougettingenoughsleep?It’simportanttoberelaxedandself-confident.”
Onthedayoftheexam:“Arriveearly,breathedeeplyandslowly.Beconfident!Youcandoit!”

Scenario 2:Astudenthasjustbegunanewacademicyear.Sheinstalledtheappandsetupher
coursesandschedules.SheisfeelingveryconfidentandveryhappytobeattheUniversity.She
expressesherfeelingsinthediary.Anotificationappearsafewmomentslater:“Feelinggood?
Excellent!Shareyourjoywithothers.Makesomeonesmile.Makeacomplimenttoacolleague
whodidagoodjob.”

3.4. Automatic data Collection Sessions
Atotalof22students (18maleand4female)wererecruitedfor twosessionsofautomaticdata
collectionusingtheirsmartphones.ThefirstsessionofdatacollectionoccurredbetweenMayand
June2015duringexamsperiodduringthreeweeksanditinvolved12participantswhilethesecond
sessiontookplaceinthebeginningoftheacademicyear,betweenSeptemberandOctober2015,
duringtwoweeksandhad10participants.

Inthefirstsession,twelvestudentsinstalledtheappfordatacollectionontheirsmartphones.
Theywereinformedaboutthedatathatweregoingtobecollectedandthepurposeofthestudy.The
applicationwedevelopedfordatacollectionrunsinthebackgroundandcollectsdataaboutphone
calls(duration,type:incoming/outgoing/missed,numberpertypeandtotalnumber),SMS(type:
received/sent, numberper type and total number), localization (latitude, longitude) andphysical
activity(walking,running,inavehicle,onbicycle,still,tiltingorunknown,asdescribedinGoogle
ActivityRecognitionAPI(“DetectedActivity,”n.d.).Additionally,ashortquestionnairewasdefined
topop-uponthesmartphonescreentwotimesaday(at1p.m.andat8p.m.)sothattheusercould
self-assesstheirmoodduringthemorningandtheafternoonperiods.Thisquestionnaireconsistedof
justonequestion:“Howdidyoufeelthismorning/afternoon?”Sixmooddescriptors(anger,confusion,
depression,fatigue,tension,vigor)andascalefrom1to5foreachwereprovidedsothattheuser
couldrespondmorequicklyandeasily.Thechoiceofthesixsubscalesasopposedtoalltwenty-four
descriptorsfromtheBrunelMoodScale(BRUMS;(Rohlfsetal.,2008)wasmadetoreducethe
burdenoffillinginanextensivesurveytwotimesadayduringseveralweeks.

3.4.1. Data Analysis
Inthissection,wereportonthefindingsrelatedtothephoneusagefeatures,basedonthefollowing
categories,asproposedby(Bogomolovetal.,2014):(i)generalphoneusage,(ii)activebehavior,
(iii)regularityand(iv)diversity.Featuresforthefirstcategoryinclude:numberofincomingcalls,
numberofoutgoingcalls,numberofreceivedSMSandthenumberofsentSMS,bothinthemorning
andintheafternoon.Wecalculatedseparatelythevaluesformorningsandafternoonstocorrelate
themwiththesurveyresultsthatwereobtainedforeachoftheseperiods.Forregularity,wemeasured
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thetimebetweenreceivingandreplyinganSMSandthetimebetweencalls.Thefeaturechosenfor
diversitywasthenumberofuniquecontactsforbothcallsandSMS.Asfortheshortsurveys,for
eachmooddescriptor,averagevalueswerecalculatedformorningandafternoonresults,respectively.

Data on general phone usage from the first session of data collection revealed that most
participantsreceiveandinitiatemorecallsandSMSintheafternoonthaninthemorning.Onaverage,
theparticipantsinteractedwith19uniquecontactsin50callsand22uniquecontactsin653SMS
exchangedforthreeweeks.Themosthighlyscoredmooddescriptorswerefatigueandvigor,which
mayseemslightlycontradictorybutsomehowmakessenseknowingthatthestudytookplaceinthe
endofthesemester.Thereseemstobenosignificantdifferenceinmoodscoresinthemorningandin
theafternoon.WecalculatedPearsoncorrelationsbetweenphoneusagefeaturesandmooddescriptors
scores and found small significance in these findings. The most significant positive correlation
(r=0,548)wasfoundbetweenthenumberofoutgoingcallsintheafternoonperiodandtensionmood
descriptorwhichmayindicatethatthenumberofoutgoingcallsmayincreaseuserstensionlevels.

Inthesecondsession,tenstudentsinstalledtheappfordatacollectionontheirsmartphones.
Theywereinformedaboutthedatathatweregoingtobecollectedandthepurposeofthestudy.
Datacollectedduringthissessionaretoagreatextentsimilartothoseofthefirstsession,exceptfor
mooddescriptorsscore,whichshowthehighestvaluesforconfusion,tensionandvigor.Thisisin
accordancewiththeresultsofthefirststudyinwhichsomestudentsreferredthattheyexperiencedmore
tensionduringthefirstmonthoftheacademicyeardespitebeingconfidentabouttheircapabilities.
Themostsignificantcorrelationswerefoundbetweenthenumberofreceived/sentSMSandfour
mooddescriptors,confusion,anger,depressionandvigorasshowninTable3.Althoughtheresults
areverysimilartothoseofthefirstsession,wenoticedaslightlyhigheraveragevalueforvigorfor
severalparticipants,whichisexpectedatthebeginningoftheacademicyear.

4. dISCUSSIoN

Thefirststudyallowedustogetagoodgeneralfeelaboutstudents’perceptionsoftheirwell-being
whileattheuniversity.Inordertotackletheidentifiedissuesinthestudyfindings,weincludedin
themobileapplicationprototypeanalgorithmthat,accordingtostudent’scalendarandtheinferred
mood,launchesshortnotificationscontainingadviceonhealthylivinghabits,guidelinesforefficient
studyingandtimemanagement.

The second study explored college student’s mental health and their perceptions towards
challengesandobstaclestheyface.Theresultssuggestedthatasignificantpercentageofcollege
studentspresentslowlevelsofmentalhealth(41.8%).Theseresultsareinlinewiththeresearch
literature(Fernandesetal.,2005;Hunt&Eisenberg,2010).Furtheranalysisisneededwithlargerand
morediversesamplestogetmorerobustresults.Notwithstandingthislimitation,theseresultsalert
ustotheimportanceofdevelopingmeasurestopromotementalhealthamonguniversitystudents.

Theresultsalsorevealthatcollegestudentsidentifyseveralobstaclesfacedduringtheiracademic
experience(universityadjustment,interpersonalrelationshipsandacademicissues).Thesedifficulties
arealsodescribedintheliteraturee.g.,(Almeidaetal.,2000).Asso,theseareseveralcluesaboutthe
challengesfacedbythestudentsthatneedspecialattentioninfurtherdevelopmentoftheapplication.

Table 3. Pearson correlation coefficient (r) between SMS features and mood descriptors for the second session of data collection

Mood Descriptors

Confusion Anger Depression Vigor

ReceivedSMS 0,739 0,618 0,542 0,532

SentSMS 0,756 0,627 0,573 0,528
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Thethirdstudyallowedustoassesssomeoftheinitialideasforthemobileapplication.We
obtainedinvaluablecommentsandsuggestionsfromasmallgroupofstudents-tutors.Asaresult,we
madeasignificantimprovementontheprototypeanddevelopedasetofmotivationalphrasesand
tipsforstudyingtoincludeinthenotificationsthattheappprovidestoitsusersaccordingtotheir
calendarandtheirmood.Thesephrasesareorganizedineightdifferentcategorieswhichresulted
fromourfirststudyfindings.Forexample,ifastudenthasateamworkassignmenttofinishintwo
weeks,heorshewillreceiveadviceonhowtoworkbetterwithhisorherteammates,aboutgoal
definition strategies and taskplanningor, if theexamsarenear, theapplicationwill remind the
studenttoorganizetheirstudytimeastobeabletomakeshortbreaks,toeatwellandtogetenough
sleepdaily.Thesenotifications,togetherwithachatorothertypeofsocialnetworkingfunctionality
canactas triggersforbehaviorchangeandstudyingrelatedhabitsformationamongstudents.In
aninformalevaluation,wereceivedalotofpositivefeedbackaboutincludingasocialnetworking
functionalityforthestudentstoschedulestudyingorpracticesessionsandsharetheirknowledge
through,forexample,shortquizzesaccessible toallstudentsofastudygroup.Moreover, this is
alsosupportedbytheresultsofthefirststudythatshowedthatstudentsvaluetheirgroupoffriends
duringalltheacademicyear(Table2).Withasensornetworkinstalledinthestudyrooms,additional
contextcanbeextractedfromtheenvironmentanditcanfurthercontributetostudents’well-being
andacademicsuccess.Futureuserstudieswillevaluatetherightformatofthenotifications(text,
image,video,audio),whethertheyappearinatimelymannerandtowhatextenttheyareableto
changeorinfluenceusers’behavior.

Finally,inthefourthstudy,anautomaticdatacollectionmechanismwastestedandcollected
datawereanalyzedbasedonasetoffeaturesfromtherelatedliterature.Theobtainedresultsfor
callandSMSfeaturesarequitesimilartothosereportedbyotherresearchers.However,theyexhibit
importantlimitationsduetoasmallnumberofparticipants.

5. CoNCLUSIoN ANd FUTURE woRK

Asetoffieldstudieswasconductedtocollectdataaboutstudents’well-beingbothbyusingself-
perceptionsurveysandbycollectingdataautomaticallyfromtheirsmartphones.Acalendarbased
mobileappthatallowsthestudenttokeeptheirschedulesanddeadlinesinoneplacewasproposed.
Thenoveltyistheintegrationofvirtualtutorfeaturesandpersonalizednotificationsinthemobile
application.Besidesbeingacalendar,theappisawareoftheuser’swell-beingbasedondiarylogs
andthedatacollectedautomaticallyfromthesmartphone.Byusingboth,theeventsfromthecalendar
andtheusermoodindicators,theappsendsnotificationstotheuseraccordingtotheirneeds.These
notificationsrangefrommotivationalphrasestotimemanagementguidelinesandrelaxationtips.
Accordingtotheresultsofoursecondstudy,studentsfoundthisfeaturemostusefultosupporttheir
academiclife.

Basedonthecollecteddatafromalargerdeployment,theoverallimpactoftheapplicationon
students’well-beingandtheiracademicsuccesswillbemeasured.Thecollecteddatamaybeused
toanalyzefurtherthelevelsofhappinessoverallphasesofanacademicyearandtocomparethese
datatootherdatasetsandresults,suchasthosefromStudentLifeproject(Wangetal.,2014).

Additionally,anIoTprojectisbeingdeployedinoneofourstudyroomstocomplementthemobile
app.Deployedsensors,singleboardcomputersandtheexistentinfrastructure(e.g.,Wi-Fiaccess
points)willmeasurethephysicalcontextoftheroom,suchasnoiselevel,temperature,illumination,
thenumberofpeopleandtheirmobility.Also,awalldisplaywillbedeployedforfeedbackpurposes.

Assuch,wewillbeabletouseambientsensorsandsmartphonedatasimultaneouslytoinfer
individualbehavior,socialinteractionbetweenstudentsduringdifferentphasesoftheiracademiclife,
theirmobilityaroundthecampusandthephysicalconditionsofthestudyroom(Hentschel,Jacob,
Singer,&Chalmers,2016).Themobileapplicationwillbeusedfordatacollectionandvirtualtutoring
onanindividuallevel,aswellasforstudyingsessionsschedulingandknowledgesharingamong
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students,whilethesituateddisplaywillprovidefeedbackbasedonboth,thestudyroomphysical
contextandontheindividuallevelsofengagementandhappinessofthepeoplepresentintheroom.
Simultaneously,weneedtodelvedeeperinthestudyandcomparisonofstate-of-the-artclassifiers
fordetectinghappinessamongstudents.

Aspointedoutinrecentrelatedworks,havingevent-basedfeatures(Bachmannetal.,2015)and
personalizedfeedback(Sanoetal.,2015)seemstobethewaytogo.Forthefeedback,severalstrategies
(e.g.,image,audio,video)besidestheexistingmobilephonetextualnotificationsareenvisionedto
evaluatetheeffectontheusersintheroomandonthemobile.Previousprojectsadoptedagarden
(Consolvoetal.,2008)andanaquariumscenarios(Lin,Mamykina,Lindtner,Delajoux,&Strub,
2006)fortheirfeedbackwallpapersformobileapps.Studentswillbeactivelyengagedintheprocess
ofdesignandtheconceptionofthefeedbackscenariosastheyarethekeyplayersinthisproject.
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