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ABSTRACT

A key to online crowdsourcing platformaisufficientamount ofhigh-quality datacollected by users
Therefore it is essential to define motivatiorethodswhich would attract largecrowd and make it
perform at a high leveln thisthesis we report orthe results ofour research focused on designing the
most effective motivatin methods for an online non-profit crowdsourcing platfornfocused on
collecting accessibility dat&ollowing tle UserCentered Design methodologand based on the
comprehensive analysistbe literature availablewe have identifiedive main motivatbnalfactorsand
incorporated them intolow-fidelity and higHidelity prototypes ofthe mobile application The
prototypes were evaluated with the target group, the {fidelity prototypeviausability testing (N = 5,
mean age= 27.6) and the highfidelity prototype viadiary studyN = 5,mean age= 27 2). Theresults
suggest the feasibility of trepproachsupported by enhancingausal importance and perceived self
efficacy of users providingthem training and feedback on contributions, supportiadeeling of
cooperation and allowintipemto share data collection with friends.
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non-profit crowdsourcing, motivation, motivianalfactors, accessibility datdJserCentered Design
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1.INTRODUCTION

According to Sammer et §2012) almost 16 % of the population is limited in mobility, namely visually
impaired, hearing impaired, wheelchair users, and people with impaired ability toWlzdk inan
unknown environment, navigation and orientation is especially difficult for peoghidimitations in
mobility. Appropriate navigation system considerpedestrian networksand their accessibility
attributes can help to ensurgafe and independent navigation. However, many navigation systems are
available worldwide, they are primarilysiigned for cars, thus ignoring sidewalks, crosswalks, landmark
information and important accessibility attributéBo address this issue, CTU in Prague designed a
sidewalkbased geodatabase (Geographical Information Syst&ig)with line features represging
pedestrian segments such as sidewalks, crosswalks and underpasses, afghfunedrepresenting
obstacles on segmentand landmarksi,e. corners and recesses. @8her contains their attributes

e.g. sidewalk slope, passable widtmaterial, corner shapelrhe features and their attributes were
carefully designed and selected in cooperation with orientation and mobility specialists. The GIS
designed in this wagnabled us for exampleto generate landmarenhanced itineraries for bid
pedestriangBalata, Nkovec, Burs, Mulickova 2016) The GIS is created in two phases: 1) Pedestrian
segments with line and point features are drawn into the GIS by profesdigiva resources such as
satelliteimages andanaps of town utilities, creing a template for the second phase. 2) The template

is filled in with attributes assigned to the features via professionaitenreconnaissanceJsing
professionals to fill attributes into GIS is highly laloemanding. Our aim is to redutte costs of the

on-site reconnaissance and speed up the data collection by designing a mobile apticatdiaction

of pedestrian attributes using crowdsourcing. The-agperts will fill the data in the professionally
created template of the GIS forradtion of the effort of professional esite reconnaissanc&uccessful
crowdsourcing platforms should be both attractive to potential participants and also fulfilling sufficient
data quality standards (Graham et al. 201%ppur previous researcRigarmva, Balata, Nkovec 2017)

we examined the capabilities of a crowd in collecting accessibility attributes. According to results, if
provided training, feedback, and monitoring, contributions from-expert crowd could rival those of
professionals and ifrugh people review collected data, their quality should not differ significantly.
Our research confirmed thageocrowdsourcingcan be usedas an alternative tool for geodata
collection but also raised a concern about people's motivation to get invailvefowdsourcing
platform. To introduce a successful platform, we ad@eglamification layer as a motivation tool to
adzlJLX SYSy i GKS RFEGFE O2ftftSOGA2y @SN 2F 2dzNJ | LILIK
added motivation layecan supportthe collection of accessibility datéRiganos 2017).! & dzid S NA Q
participation in online crowdsourcing platforms is crucial, we decided to investigate mgtfaators

in crowdsourcing further in depth to understand how to attract a large number of ceovddead them

to high-quality work.

Themainresearch questions are: What motivate people to participate in crowdsourcing platforms?
What are the drivers for attracting a large number of participahte® to sustainLJ- NIi A OA LI y § 2
motivation foralonger period™How can weéead participants to highquality work?






2. RELATED WORK

2.1. DEFINNGCROWDSOURCING

Over the past yearsrowdsourcing has gained significant interest in research and online content
creation. Theterm crowdsourcings a neologism thatombinescrowd whichrefers to thenotion of

the wisdom of crowd3 Surowécki 2004 andoutsourcingas the process of obtaining information or

services from a foreign suppligihe term was coined in 2006 by Jeff Howe, contributing editor of Wired
al3FTTAYST a YSIyAy3d aiKS LINRPOS&aa o6& ¢gKAOK (KS |
FSrGa GKIG ¢SNB 2y0S GKS LINE driohér Svords FerodsouecingS OA | £ A
usesthe power and wisdom of large groupigpeople to accomplish tasks that would otherwise be too
cumbersome, large, or impractical for any one person or organization to attempt (Armstrong, 2014).

With the development of new technologjdise term ¥€rowdsourcin@s undergoing constant evolution.
EstellésArolasand Gonzaled.adronde-Guevara (2012) provides wide definition that covers the

majority of existing crowdsourcing processesiphasizing online and voluntary character of
crowdsourcing Crowdsourcing is a type of participative online activity in which an individual, an
institution, a norprofit organization, or company proposes to a group of individuals of varying
knowledge, heterogeneity, and number, via a flexible open call, théavgplundertaking of a task. The
undertaking of the task, of variable complexity and modularity, and in which the crowd should participate
bringing their work, money, knowledge and/or experience, always entails mutual benefit. The user will
receive the satfaction of a given type of need, be it economic, social recognitieasteslin, or the
development of individual skills, while the crowdsourcer will obtain and utilize to their advantage what

the user has brought to the venture, whose form will depeitldeotype of activity undertakefiestellés
ArolasandGonzélez adrénde-Guevara2012).

Crowdsourcings an umbrella concept, which coverwariety oftypes ofactivities Geigler and
Schader (2014) distinguish four kinds of crowdsourcing based oetflerd value from contributions
and differentiating value between contributioregowdprocessingg¢rowd solving, crowdreatingand
crowd rating. In crowd processing all members of the crowd perform the same taskalid
contributions thus represent qualitatively identical chunks of widke. accuracy of the result is derived
from the number of identical solutions for the taskowd solving refers to finding a solutido a
complex problem by letting the crowd resolve it. The wide range of crowd solatiertgialitatively
different and thus represent alternative or complementary solutions to a given praidegasng the
likelihood thathe problem will be solved aactly. Crowdcreating isa process ofreating unique works
as part of a larger desired complégXontributions have a complementary share in the collective
outcome depending on their individual qualities and their relationship with otl@®osvd rating
representsan effort to deducecollective responsom large amounts of homogeneous contributions
which represent votes on a given topic.

Although crowdsourcing refers to multiple types of activities, these activities share common
characteristic the crowd; the task at hand; the recompense obtained; the crowdsourcer or initiator of
the crowdsourcing activity; what is obtained by them following the crowdsourcing process; the type of
process; the call to participate; and the medium (Estéllé$dasand Gonzaletadréonde-Guevara
2012).Thismeans crowdsourcing can be considered aswaderphenomenonThe biggest challenges
crowdsourcing is dealing with are htwget highquality data and how to attract large crowds to involve
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in crowdsourcing activés. The @mmon denominatoof these twochallengess motivation. Motivation
determines the quality and quantity of contributio@danzik 2010)

2.2. THE MOTIVATION THEORY

Aim of the motivation theory is to explain a drive that forces an individual to take actd work in a
certain way. Motivation is not a unitary phenomenon. People can have different amounts and different
typesof motivationbased on their level of activation, which reflects their specific needs, goals and
attitudes (Ryan and Deci 200Bjased on the Selletermination Theorintroduced by Deci and Ryan
(2000, motivations can be split into two main types: intrinsic motivadod extrinsic motivation.
Intrinsic motivatiorrefers to the task itself being enough for satisfaction and no further reward apart
from the activity is needee.g. acting for fun or challengéxtrinsic motivation contrast with intrinsic
motivation Extinsic motivations present when an activity is done in order to attain some separable
outcome e.g. acting for monegr prize Furthermore, theSelfDetermination Theorgleclares that
extrinsic motivations can undermine the effect of intrinsic motivations suclif tbateone is offered

a monetary reward for doing an activity which he/she actually enjoys, he/she will become less likely to
do the activity if no reward is offeredtime future.In addition to intrinsic and extrinsic motivation, social
motivation as a third category of motivational factors has been identfistikginen and Vaataja 2010).
Social mtivation can be seen as a continuum with intrinsic motivation on ndeextrinsic motivation

on the other end, and social motivations positioned between them (Frey et al. 2011). Supplement
concept to motivation is amotivation which exisslilS NE&b@hagodlacks intentionality and a sense

of personal causation, i.@ LJS N& Belfa@durlacks an intention to actRyan and Deci 2000).
Amotivation can be a consequence of not valuing an activity (Ryan 1995), feeling incompetent to do an
activity Oeci 1975), or disbelief it will produttee desired result (Seligman, 1975

2.3. MOTIVATION FOR CROWDSOURCING

In order b create a successful crowdsourcing platfotnis ivery importanto answer thefollowing
guestion: Why do people participate in crowdsourcing? A variety of studies have been conducted to
propose answers to this questiohmong studies, there is a great varietyauftbrs thatare claimed to
motivate people to participate and incentives whicéin cincrease motivation to participate in
crowdsourcing activitieBased on the motivation theorlgdse factorgan becategorizedo threemain
categories: 1) intrinsic motivational factors when the reward for participating comes from the activity
itsel; H 0 SEGNAYAAO Y2G0A0FdA2ylLt FLOU2NAR 6KSy (GKS NE
activity, and not from performing the activity itself; 3) social motivational factors when participation is
impacted by social motiveBlamousi and Kohl (201&)entified 25 distinct motivational factors and
expand categorization above to soategories: hedonism, learning, ideology, individual and economic
related motivations (see Table 1).



MAIN CATEGORIES OF  SUBCATEGORIES OF

MOTIVATIONAL FACTOE MOTIVATIONAL FACTO MOTIVATIONAL FACTORS

enjoyment and fun; intellectual stimulatipn
hedonism entrepreneurshipanoutlet of creativeenergy;
achance to exercise amateur skills

intrinsic
. knowledge creation; knowledgxchange;
learning . : g . . o g
improving creative skills
ideology selfesteem;a sense of efficacy
reputation; competition; firm recognition; caree
individual opportunities; freelance opportunitieself
extrinsic marketing;a user need
economic tangible rewardsanimplicit promise of rewards
. altruism; care for community; friendship; peer
social -

recognition; addiction to a community

Tablel Categorization of motivational factors for participation in crowdsourcing by Namousi and Kohl (2016)

In order to identify which intrinsicextrinsic and socialmotivational factors ara@mportant,
Spindeldreher and Schlagwein (2016) analyzed number ofriealpquantitative studies on the
motivation of crowdsourcing participants and identified six sahewtivationalfactors, which have
statisticallysignificant positive impact on the likelihood of participation:

1 salientintrinsicmotivational factorsenjoyment, challengandpassing of timg
1 salientextrinsicmotivational factorscompensatiorandoutward recognition
i salientsocialmotivational factorssense of community

Enjoyment.Enjoyment, referring to an individual's wish to feel pleasure, to have fun or to be
entertained, is the most dominant intrinsic motivational factors present in crowdsourcing platforms
(Brabham 2008; StahlbréashdBergvaHKareborn 2011; Sun, WaagdPeng 2011SchoerandHertel

2009. According to Spindeldreher and Schlagwein (2@b$dyment is asalient motivational factor
which generallyasa significant positive impact on participatiammd can increase contributions (Olson
and Rosacker 2013; Tokarchuk efall2).

Challenge.Challenge refers to an individual's wish to develop or improve skills, to enhance knowledge
or to do something intellectually stimulating. Challenge has been shownaetbeng motivational

factor for participation (Nler 2006; Kosonen et al. 2014; Stahlbrasid BergvalKareborn 2011).
According to Spindeldreher and Schlagwein (2016) challenge has a typically positive but not always
significant impact on participation.

Passing of timeThe @ssing of time refers tan individual's wish to fight a sense of boredom or to
bridge a gap between other activities. Passing of time shares some similarities with the enjoyment factor



and hasa statisticallysignificant positive impact on the likelihood of participation in crowmdsog
activities Spindeldreher and Schlagwein 2016)

CompensationCompensatiomefersto an individual's wish faangible rewards such as money, prizes,

gifts, or free products or serviceSeveral studies have found compensation a key maty/&tctor in
crowdsourcing platforms where payment is offe(Bdabham 201Q;akhani et al. 2007Compensation
ASYSNIftte AyONBlIasSa g2 Nle&ibdld &faseerahd highyeHoyitRubici resinl®, | OO S
but do not improve the quality of theask (Mason & Watts 2009; Shaw et al. 200%) the other hand,

Zheng et al. (2011) found no significant correlation between compensation and participation, thus
rewards are not always a driving motivation. Moreotheximpact of the rewards might under rtain
circumstances be negative. This appears tahieecase increatively(Toubia 2006) and altruistically

framed crowdsourcing (Spindeldreher and Schlagwein 2016).

Outward recognition.Outward recognitiomefers to an individual's wiskor reputation, ecognition,
fame or statusThere is a positive correlation between the willingness to participate and gaining an
outward recognitionParticipants get involved in crowdsourcing to obtain reputation and recognition
(Tokarchuk et al. 201Zheng et aR011) According to Spindeldreher and Schlagwein (2018)ard
recognition has a typically positive but not always significant impact on particiddépatation is
strongly related tocompetition Improving reputation by showing that participants aedter or do
more than others is a strong motivational facfdiokarchuk et al. 2012Lompetitive gamification
mechanisms likeehderboards of the most active participants can be seemany crowdsourcing
platformsand are frequently cited as key enabl@Reed et al. 2013; Bowser et al. 2013).the other
hand, Eveleigh et al. (2013rguethat gamification mechanisms which motivate leading participants
can be ignored by more casual participants and eNssouragehem from participation

Sense of commity. Sense of communitsefersto an individual's wisto be part ofa group of like
minded people and interest communitiesccording to Spindeldreher and Schlagwein (2G1€@nse

of communityhasa statistically significant positive impact on thelihood of participationwasko and
Faraj (2000pmrgue thatthe primary reason for using forums and communities is not socializing or
developing relationshiput care for community. i@ng back help to the community in returan be a
strongreason foiparticipating in crowdsourcing.

Some of the factors introduced in this section can be seen as pasdrofider concept of
LJAe OK2f 23A0Ff SYLIR 6 SN)YS Y iinks intididaaDsitengt® antl cdideterBi¥sl.J2 6 S N
natural helping systems, and proactlwehavioursgo matters of social policy and social change. It is
thought to be a process by which individuals gain mastery or control over their own lives and democratic
participation in the life of their communy 6 %A YYSNX I Y | yYR wlk LILI LI2 NI
empowerment has been proved to be an efficient tool in improving citizen participation (Zimmerman
and Rappaport 1988) and also an efficient motivational tool for sourding activities (Goncalves et
al. 2015). According tihe study of Goncalves et al. (201p¥ychological empowerment elicits more
positive types of contribution and increased participation. The study highlights two psychological
empowerment approachese. causal importance and perceived-s#fitacy, as effective motivational
factors which can increase participation and also improve the quality of contributions. On the other



hand, in contrast to prior research (Spindeldreher and Schlagwein 2006 e& communityas
psychological empowerment approagdbes not substantially increase participation.

Crowdsourcing platforms usualigclude more than one of théisted motivational factors.
Motivational factors must beéhoroughly combined Usingfactors that are essentially extrinsic to
motivateparticipantsin activities where motivations are largely intrinsic may laavegativeeffect on
motivation(Deci et al. 1999). Furthermor@neezyet al. (2@0) found that when extrinsic motivations
factors are irthe formof insufficient monetary rewards it tends to override the possibly larger effect of
the intrinsic motivational factorghus the performance is likely to be worse than when no reward is
offered & all. Moreover,the causality between increased reward and increased goéligntributions
has not been confirmefMason and Watts 20090n the other handRogstadius et af2011)suggest
GKIF G LI NI A OA LI eidpmovedlSighwlicanidugh @&insi® inofivationdactors.

2.4. MOTIVATION FORDNPROFICTROWDSOURCING

Non-profit crowdsourcing is a special case of crowdsourfingsingon activities whickdirectly or
indirectlyincrease the welfare ankelp other peoplee.g.people in needpeoplewith disabilitiesor
people affected by a disast@ihe main motivational factor applicable here is altruRewople motivated

by altruistic considerationare convicted about the importance of the project and are willing to expend
significant time and effort for the right causgthout any expectation or need for compensation (Wasko
and Faraj 2000; Chandler and Kapelner 2013; Olson and RosackePP284@&)ting crowdsourcing
activities meaningfully motivates people to participateréases the quantity of output, but it has no
effect onthe quality of contributions (Chandler and Kapelner 2013). On the other hand, Rogstadius
al. (2011) argue that framing a task as helping others can succeed in improving outputAjtraldy
AGaStT aKz2dzZ R 0SS Sy2dAK 2F F Y20AQ0FG2N) aAyO0S Al
if participants actually think the pradrh being solved is interesting and important which is in most cases
hard to achieve (Goncalves et al., 20T8erefore, altruism is typically not sufficient as a motivational
factor (Goncalves et al. 2015).

Baruch, May and Yu (2016) heldexperiment wih the aim to exploremotivation and potential
barriers to engaging imon-profit crowdsourcing.They have studied motivation of nearly 3000
participants of thenon-profit crowdsourcing online project Tomnod for identifying objects and places
in satellite mages. Tomnod works on the principle of campaigns, from which the participant can choose
and tag objects on images for different purposes including assisting in disaster response. Tomnod
provides a suitable platform for expanding the research into crowdsmuas an online volunteering
activity as its campaigns are unique and largely altruistic, aiming to help disadvantaged communities.
Baruch, May and Yu discovered that although motivations of Tomnod participants are largely altruistic,
perceiving it asraalternative to charity workhelping alone may not be enough to keep all participants
engaged.Even thoughvolunteers may be drawn to the platform with altruistic intentions, their
continued participatiordepends also on other motivational factors.

Based orthe study of Baruch, May and Yu (208§ can identify other importantmotivation
factorsfor non-profit crowdsourcingasanaddition to motivational factors listed iine previous section:



Followup information Participants are interested inlfow-up information about the use and news on
how much they are actually helpingot knowing thempact of their activities might discourage the
participants frontheir continued participationn crowdsourcing activities.

Feedbaclon the accuracy oflata Participants raised concerns about the accueawy qualityof their
contributions | YOSNIi I Ay (& aadcurabymighi Nedulb mzibdc@mning @ss active on the
platform.

Contribution to the design of the platfornEhows that the functionajitand aesthetics of the website
also play a key role in determining its popularity. Letting these volunteers contribute to the design of
the platform by listening to their feedback evidently plays a critical role in keeping them engaged.

Contact with the ask submitter This motivational factor is linked with the providing folgov
information2y (G KS AYLI OG 27F LI gNihgh feetidatik yoril dafa acoRagyiad NA 6 dzi A
contributing to the design of platform which can be feasible only if the suffielesl of contact with

the task submitter is given.

Training Central to participant motivation and willingness to volunteer is increased training on how to
identify objects with examples and guides.

Feeling of cooperationBased on the study, a feeling of cooperation is far more important for the
participants ohon-profit crowdsourcing than competition between them. Gamification is more popular
amongst younger participantsyt there is a high risk that gamification will destroy the user experience
of otherparticipantswho are more casual. Thgapportsargumentamade in Eveleigh et al. (2013) that
gamification mechanisms can discourage some participants from participation.

Certificate Giving participants a certificate or some kind of award, which will manifest their
contribution, can strengthen their engagemémthe crowdsourcing platform. Howevexrs mentioned
earlier in connection with gamification mechanisms, this kind of rewards caglke some to feel
ignored.

Community forum This study also highlights the importance of the forum in generating a sénse o
collectivism, breaking down barriers between volunteers who participate in isolation and improving
data quality among participants.

Pasonal circumstancesContrary to expectations that majority of crowdsourcing participants are
young adults, the study shows that a large part of the user base is made up of retired participants and
participants with a disability or a loigrm problem, thus highlighting the m®nal circumstances of
participants as a strong motivational fact®implecrowdsourcindasksare considered aanalternative

to charity work, which can be done from the conveniendelbf NIi A @dmelanghiayeRerimprove

their health condition.



2.5. DESGN OEROWDSOURCIRESKS

Besidedactors whichmotivate participants to solve the taske quality of the crowdsourced data is

also related to the design of the tatdelf (Kittur et al. 2013)The design of tasks contains many aspects

such asnterface description guidance or difficulty leveParticipants of crowdsourcing platforms have

different needs somelike to be challengedith more difficult tasksvhile others prefer easier tasks

with greater guidanceHoweverjnterfaces that are wy complexmight result indecreasedask result

quality (Kittur et al. 2013Finnerty et al. (2013) proved that keeping tasks simple and requiring less
demandforg 2 N] SNEQ | G 0SyGA2y LINBrébieR e svudyniBaruch) Oaydidii S NB
Yu(2016) found out that if the crowd is asked to do one task at a time, they do a much better job
because they can fully focus on it. Thus, the simplicity of tasks catoleatter quality results of
crowdsourcing activities.
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3. DESIGN

3.1. METHODOLOGY AND BASIC TERMS

This thesis wasvritten with a UseiCentered Design (UCD) approatlCD is an iterative design
approachwhich focuses on putting users at the centre of epbhse ofthe designprocessand
development.! & SNE Q Yy S SR alxprocedses KcbrdeXis awdSintdiactions are researched to
createhighly usable products for the(Morman, 1986)

Terminologyelated to UCised in thighesis

T1 Scenario- Afictitious storyof I dzairSekaEtian with the product in the context of a dza S NI &
everyday life
T2 Storyboard An illustration othe interaction between a user and a productinarrative format.

T3 Prototype- A draft version o& product used for testing.

T4 Hierarchical Task Analysis (HTBg@composition o& highlevel task inta hierarchy of subtasks a
user needs to perform to fulfil it.

3.2. DESIGNWORKSHOP

Thedesignworkshop was organized in collaboration vd#signer M.AMarie Doucet Ph.Dfrom the
Institute of Industrial Design, CirlJPrague

3.2.1. RESEARCH QUESTIONS

The design workshop has been conductedesearch the main areas of crowdsourcing which have a
proclaimed impact ogontributions to crowdsourcing projects atta quality of crowdsourced data:

1 Motivation: What motivates people to participate in crowdsourcing? How can we make
crowdsourcing a hatsl What value would participants get outao€rowdsourcing applicati@Gn
9 Task design: How to design a task to coh@gtqualitydata?

3.2.2. PARTICIPANTS

Participants of the design workshare firstyear university students @fepartment of Product Design,
CTU in Pragu&Ve haveinvited 12 studentsboth females and maleBarticipants were asked to work
in couples.

3.2.3. APPARATUS

The frst part of the design workshop was heldtie exterior inthe vicinity of Faculty of Architecture,
CTU in Pragu&very couple was given a map with markeiestriansegmentsn the faculty vicinity

11



(see Figure 13nda paper form foa collectionof accessibilitattributes of the marked segment3he

form included numerous tasks for different types of segments, e.g. sbkestope of thesidewalkin

the direction ofyourroute, select the sidewalk surface type, select the corner shape, select the crossing
ramp type, select the tactile elements presenttba crossingThe gcond part of the workshop was
situated inthe classroominterior. Every participant was givea workbook, a template for mobile
prototypes,postit notesand three sticky dots for votingurthermore, materials for creating paper
objects e.g. papers of differentoloursand thickness, scissors, glussarkers were availablét the

end of the workshodrom each participant we received a completed workbwitk captured ideation
process postits with found problens and a sketch a papermobile prototype or a paper objecof a
solution toone selectegroblem.

v

Figurel The map with marked segments for accessibility data collection

3.2.4. PROCEDURE

At the very beginning of the workshop, participants were introduced to the navigation sigstem
visually impairegeople which usesidewalkbased geodatabaseith accessibility attributes designed
at CTUand the purpose of the workshop ware@sented. The workshop was divided into two main parts
1) the handson experiencewith crowdsourcingof accessibility datand 2) the design studi(see
Figures 2 3). In the first part, participants were askedsiepoutsideand walk from the facultyp the
nearestcoffee shop usingne of the routeconsisting fronpedestriansegmentanarkedon the map
Along the waythey were supposed toollect accessibility features segmentsising given paper form

In the second part, participants were askedrédesign the crowdsourcing experience of collecting
accessibility data. Detailed program of thesign studican be seeiin Table 2.The whole workshop
lasted 2.5 hours.

1The workbook template has been downloaded and modified tokhS { G Y F2NR R®»a OK22f Qa

online athttps://dschootold.stanford.edu/groups/designresources/
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1) Empathy

DescriptionShort interviews in pairs.

Number of iterations2

InstructionsFirst iterationg ask about the previous experience with crowdsourcing, charitable v
habits etc. (e.g. When was the last time you did something for others/charitable work/start
habit?; What did motivate/discmage you?; What was diffic@jt What helped you?). Secon
iteration ¢ select one area and go into more detabk for stories, feelings and emotions (ask Wh

2) Problem definition

DescriptionCapturing findings and discussthgmwith the group.

Number of iterationsi

Instructions{ @ Y i KSAAT S @2dzNJ £t SEFNYyAy3I Ayidz2 Gde2 3N
you discovered. Select the most compelling need and the most interessightito articulate a
pointof-@dA Sgd ! aS (GKS GSYLX I GS Wobl YSe ySSRaii,
present it tothe group and discuss.

3) Ideation

Descriptionindividual sketching based on previous interviews and the definedepnob

Number of iterations2

Instructions:First iteration¢ Createa solution to the problem you have identified, sketch as m
ideas as possible. Share your sketches with your partner and listen to his/her reactions and qt
SeconditeratiogBaS R 2y (KS LI Nkeyhs Nhgest®lSngRDaf varjods idéas
combine them into a new idea, sketch it in detail and get feedback from your partner.

4) Prototype

DescriptionBuilding and testing a paper prototype.

Number of iterationsl

Instructions:Create a physical prototype of your solution. Use whatever materials are availe
you. If your solution is a mobile app, @smobile template. If your solution is a service or a syst
create a scenario that alis your partner to experience it. Share your prototype with your partr

5) Reflection

DescriptionPresentinga solution to the group and discussing ideas.

Number of iterationsl

Instructions:Present your solution to the group. Try to convince thewuakhe relevance of you
found problem and its solution. You have one minute.

6) Prioritization

DescriptionVoting for the best ideas.

Number of iterationsi

Instructions:Vote with sticky dost (3 each) to choose the best ideas. You can vote feaner
more.

Table2 Program of the design workshop
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Figure2 Design studio: Short interviews in pairs Figure3 Design studio: Voting for the best ideas

3.2.5. BIAS LIMITATIONSF THE METHOD

Participants were firsgear design students, they had either any or atitfie experience with a design

process of a product or an applicatidrhey had little to no experience with the specific user group.
During the whole design studio, we tried to guide them and introduce them to the best design practices.

3.2.6. RESULTS

Found poblems and needsf the participantsare grouped based on similarities and sorted by their

relevance, i.e. by a number of repetitiofsoposed solutionto the problems and need®und are
based on the final prototypesreated by participantsf the designworkshop(see Figures 45 for
examples)

Finding no. 1Collectiorof accessibility data &difficult, slowandboring activity
Solution proposed:

1
1

= =4 4 -2

Givethe possibility to report the problem quickly and effectively by uploading photography.
Include runners, dog owners, parents with children, bikedNordic walkersData ollection
can be done fromidecs recorded when doing these activit@drom runningwalkingstatistics
Use simple Ul elements such as sliders, pictograms, photos and hints.

Highlight the data in the map which need to be collected with high importance.

Use Al for image recoghnition of obstacles.

Encourage exploration byeasure hunt expgéence.

Finding no2: Participants havéow awareness about the life of disabled people in saciEtgy are
unableto empathize with disabled people because of the lack of information about theirTiveg
R 2 ykiibw how exactlyhe data collectiorwill help and whom

Solution proposed:

1

1

Raise awareness about the life of peoplth disabilitieghrough blogs, social media, disabled
honest guide, videos and extra content in thelegaion and live events for educatioralrpose.
Learn howpeople with disabilitieperceive the world around them by walking tour wih
disabled persomrovidePrague obstacle/accessibility fail Facebook pageund pexeso.
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Figure4 Design studio: Example of a final prototype Figure5 Design studio: Example of a final prototype

Finding no3: Low confidence irthe ability to helpandlack of knowledgef how it should be done
properly are barriers fguarticipants to join the data collection.
Solution proposed:

T t NEGARS |y SRdzOFGA2yEt 3FLYS aDdzSaa G(KS 26ailk O

of pictures is an obstacle and explamim/her why. User will learn how to identify the obstacle
in an entertaining way.

Finding no4: Participantexpect a reward for their collaboration.
Solution proposed:
1 Collaboration with sponsors.
1 Show the physical distance to various rewards (e.g. coffee) atik leser select the distance
he/she is willing to cover.

Finding no5: Participants want teharetheir activitywith friends (see who is involved and how much)
Solutionproposed:

9 Add friends with Facebook.

f Comparghedzi SNN& | OGAGAGE SAGK FTNASYRaO®

Finding no6: Participants want to compare their results with others.

Solution proposed:
1 Provide statistics of own data collection e.g. points, ranks, charts, kilometresdnappe
f Comparedheuda SNDa F OQGAGAGe 6AGK FTNASYRa®
1 Give plus points fadifficult route or attribute.
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Finding no7: Data collection needs to be periodically remintie@articipants
Solution proposed:
1 Use notifications to remind activity
1 Make the collection of data @ivic duty use sirens to invite people to collect data on the first
Wednesday of the month.

Findingno8:C 2 NJ LJ; NIi A O A Halleghéactve mdbig dafazbigiad-Sitecollection datahrough
a mobile apficationis not possible.
Solution proposed:
1 Allow to take a picture of the place offline and then collect data from it from the comfort of the
home.
1 Partnership wittatelecom provider.

3.2.7. DISCUSSION

The resultagree with claims of Goncalves et(2015) thatin order to attract large user base we need
to raise awareness about the life of disabled people and convince users that navigadoplefwith
disabilitiesin an urban environment is an important problefurther, in line with the statemerdf
Kittur et al. (2013) results show thatagl design, usability and simplicity of trewdsouringtasks are
key enablers of crowdsourcing activiti€s.speedip the datacollection the inclusion of photographs
asasource of data should be consider&tbreover the user should be in charge of decidimgy much
he/she want to be involved in data collectidie esults alsagree with Baruch, May and Yu (2016) on
training being central to participant motivation and willingness to volunteer. Resuliessutyat
providingit in afun and educational way might increase s€er &ddfid@ce and encourage them to
start mapping their cityWhat is more, one of the findingsfers to an individual's wish for tangible
rewards such as money, prizgfffs, free products or serviceas a key enabler for crowdsourcing of
accessibility dataHowever, asSpindeldreher and SchlagwdR016) pointed out, theimpact of the
rewards might be negativie case ohltruistically framed crowdsourcinghe resultalsosuggesthat
providing gamification elemessuch as leaderboards, points or rewards, might appsaéciallyto
youngerusers However, based on the findsgf Baruch, May and Yu (2016 feeling of cooperation
might be a strongelongterm motivational factor inthe non-profit crowdsourcingroject
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3.3. APPLICATIORESIGN

Using the gathered information frothe analysis of available literature and the conducted workshop
we designed the initial draft of the motivational layer of thewdsourcingapplication We present
recognized motivadinal factors which might be relevant foon-profit crowdsourcing of accessibility
data and we describe three main usa&ses, in whicimotivational factors can be used. All three use
cases are outlined in storyboards and scenaridsdel of the futuresolution is introduced
Furthermore the low-fidelity paper prototypeand the higkfidelity prototype areresented

3.3.1. MOTIVATONALFACTOR

Based on th@on-profit nature of the accessibility application with the aim to hefpecific group of
people, i.e. wheelchair users and blind pedestriattsyism isthe primary motivational factorAs
framing a task as helping othersght nd be sufficient as a motivational factor (Goncalves et al. 2015),
we have identifiedfive additional factors with intention to increase participation and motivate
participants for higher quality results of crowdsourcing activilieese factors also haaesupportive

role for altruism and should ledde participant to recognize that the problem being solved is interesting
and importantWe implementthese factorsn the motivational layer of therowdsourcingapplication

for collection of accessibility dasand describe them in the storyboar@sd scenariosThe suggested
motivationalfactorsare as follows:

1 psychological empowermetd enhance causal importance and perceivedefi¢acy referring
to an individual's vghto receive followup information on the usef collected datand news on
how muchhe/she isactually helping,

9 trainingreferring to an individual's wish to be trained on how to collect data properly,

1 feedback ornthe accuracyof datareferring to an individual's wish to be informed about the
accuracy and quality dis/hercontributions,

1 feeling of cooperatiorreferring to an individual's wish to be part afcommunity, which
cooperate in solving one bigger task

1 sharingactivitywith friendsreferringto anindividual's wish to see who from his/her friends is
involved and how much.

3.3.2. USECASES

Usecase 1limpact recognition

Motivational factors psychological empowerment enhancing causal importance and perceived self
efficacy

Scenai: Anna has just recently found out about the applicatdnch maps accessibility attributes

She likes the idea of being able to help the pewmyjle disabilitiesduring the few free minutes of the
RFed {KS R2SayQi Ithédishallyiplitegedegtidnsia® tholing akr@ssgthe city.
After seeing the video in the application, she realized how dangerous this can be for them. On her way
to schoo] she has decided to maadew crossings into the application in order to hetually impaired
pedestrians to move around the city safely. The next day, Anna has received a thank you note from the
actual user of the navigation system ¥isually impairegeople. Anna was really pleased that the data
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she has collected helped an aatperson with a handicap. This was a big encouragement for her, and
she is determined to collect amdapmore data into the application.

StoryboardSee Figuré.

Passing through this crossing Tl Mklt 2 the,
could be dangerous for blind accessibility app! I
pedestrians. There is no signal ] | ; hope 1t heips

gl |ane, no warning lane and no ROMeNe:

quiding line.

20
X O]
NS
|

I'm just watching the video admin Navi from
the accessibility app sent me. It's about

| navigation of blind pedestrians in Prague

streets. It can be really dangerous for them

| without proper navigation system. I never

thought about how difficult it is for them.

©Oh look, the
administrator Navi
sent me a message.

| have a message for you
from the user of Naviterier
Zdenék Rybak:

“Thank you for your
contribution to the
accessibility app. | love
freedom of movement. With
Naviterier, like Amundsen, |
can go to unexplored
places.”

That's nice to Know that the
information I marked in the
accessibility app really helps
someone navigate. Tomorrow on the
way to school, I will mark more

Keep up the good work! :) crossings!

Figure6 Storyboard: Impact recognition

Usecase 2Providingraining materiad and feedback on collected data
Motivationalfactors:training, feedback othe accuracy of collected data

ScenarioPeter has installed the applicatifor mappingaccessibility attributea few months ago. He

used ita couple of times, but he wasn't sure whether the information he has entgestorrect. On

his way to schopli KS | LILJX A OF G A2y LIMBRY LIKSR 204Y) | DF SI0f 3@ Y8LRpdz
and at the same timét taught Peter how to properly identify the relevant obstaclesifually impaired

pedestrians and people on wheelchairs. Peter wanted to practice the freshly gained knowledge, so he

kept cdlecting the obstacles for the whole week. The application gave Peter detailed statistics about

the collected data. It turned out that Peter achieved 100% accuracy while collecting the information

about obstacles, but only 60% of accuracy while collectfogmation about pedestrian crossing$ie

application offered Peter to play another gamédentify the pedestrian crossing elements'. This will

help Peter to identify the mistakes he has been doing and will increase his accuracy for the future.

Storybard: See Figuré.
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I still have a long way ahead.
The accessibility app offers
me the game "Guess the

This might be an obstacle for
wheelchair users, but it also
poses a danger to the blind

pedestrian. I'll mark it in the
accessibility app.

i obstacle". Sounds like fun.
Let's try it!

I quessed 7 out of 10 obstacles.
The game was fun, but it was
educational too. I already know
how to correctly identify obstacles
for handicapped pedestrians.

There is enough space left for a
wheelchair, but a blind
pedestrian can crash into the
garden and hurt himself. I'll mark
it in the accessibility app.

Oh, this looks very
dangerous! I'll mark it
in the accessibility
app.

marking obstacles. But only 60% of
marking pedestrian crossings. I'm
gonna try "Identify pedestrian
crossing elements” game to find out
where I made a mistake!

===
YT

Figure7 Storyboard: Providing training materials and feedback on collected data

Usecase 3Building communities
Motivationalfactors:feeling of cooperation, shariran activity with friends

ScenarioAnna has been using the application for almost a month now. She is happy to see that the
map of Prague is filling up with the collected data. The application assisted during more than 250+ routes
planning{ KS A& | faz2 7T2f ities.Bhehads nétiGiiha idhiffeydfoiva is b tequerd
user as well and she is trying to keep up with Bée enjoys the collaboration between users while
helping the disabled peopland friendlycompetition between her and her friends as well. St i
motivated to keep on contributing with the information whislsurrently missing.

StoryboardSee Figuré.

Vi i i LR s FFETR i i I

One section near my
school is not fully covered,
I'm going to mark it now
on my way to school.

)

The map of Prague is almost all
covered by accessibility app and
the data collected has been already
used for planning 256 routes. Great
to see how we progress together.

Olivia collected more
data than I did

yesterday, I have to
. catch her up!

7T T T | B

- L : =

Figure8 Storyboard: Building communities
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3.3.3. THE HIERARCHICAL TASK ANALYSIS

To specify thebehaviourof the system we describ&l main application processes for increasing
motivation using The Hierarchical Task Ana(iy§ig\)

Arousing empathysee Figur®).

Plan A: 1-2.- 3.
0.
arousing empathy
) 2. 3.
app publishes o ‘ )
content about life of receiving a notification viewing the content
the disabled about the new content

Figure9 HTA: Arousing empathy

Providing a user with followp information(see Figurd ().
Plan A: 1= 2.- 3.

providing a user with
follow-up information

1. 2. 3.
app sends message . o

with information on the receiving a notification reading the message
use of collected data about the new message

Figurel0 HTA: Providing a user with folloyy information
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Providing a user with training materiégdee Figurdl).
Plan A: 1- (2.1.-2.2.- 2.3.)*- 3.

providing a user with
training materials

. 2. 3.
selecting area for . . -
) playing educational receiving a score from
data collection
: game the game
improvement
2.1. 2.2. 2.3.
fullfilment of a simple app evaluates the task getting an explanation
task of the correct solution

Figurell HTA: Providing a user with training materials

Getting feedback othe accuracy of collected dataee Figurd?2).
Plan A: 1-2.- 3.- 4.

0- getting feedback on
accuracy of collected

data
1. 2. 3. 4.
data collection app validates data app computes user’s viewing accuracy rate
collected in one month accuracy rate

Figurel2 HTA: Getting feedback tme accuracy of collected data

Providingafeeling of cooperatiofisee Figurd3).

Plan A viewingthe progress of mappingdza S NIJIa OA (i &
Plan B; viewingnumber of routes?2.

Plan Q; sharingan activity with friends3.
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providing feeling of
cooperation

1. 2. 3.

viewing map of data viewing number of sharing activity with
routes where the

collection coverage friends
collected data were used

Figurel3 HTA: Providing feeling of cooperation

Sharing activityvith friends(see Figurd4).
Plan A¢ following friend newsfeedL. - 2.
PanBi@A SgAy3a FNRISFRAQ aidldAradairoa

0.
sharing activity with
friends

1. 2. ) ) 3. ) )

; : following friend viewing friends list
adding new friend to ) . )

., ) newsfeed about his/her with their data

user's community ) ) .
data collection collection statistics

Figurel4 HTA: Sharing activity with friends

3.3.4. SKETCHES OF THE MAIN DESIGN IDEAS

Empathy contentArousing empaththrough videos, reportages and events with disabled pe@gle
Figue 15).

Figurel5 Sketch: Empathy content
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Mascot Navilntroducing mascot of the applicaticassistance dog Navi who will guide user through
the whole crowdsourcing experien¢gee Figured). Navi will inform the user about the use of collected
data and will acasa liaisonbetween the user andisually impaireghedestriansand wheelchair users

who benefit fromthe collected data

Figurel6 Sketch: Mascot Navi

EdutainmentProviding users with training tine form of fun educational gamésee Figure 7).

Figurel7 Sketch: Edutainment

Accuracy rateProviding users with information on how precise their collected datésaeeFigure 8).

Figurel8 Sketch: Accuracy rate
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