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Abstract

Crowdsourcinghas been usenh the cultural heritage domain forvariety of tasks.
Oneof themis generation of descriptive metadata for digital archi@Genification
offerscitizensa more entertaining way interact with digital collections and generate
useful metadata as a side effecgafneplay The rise of social gaming dracebook

in recent year®pens newhorizonsfor cultural heritage institutiont leverage the
capabilities of social networking platfornasd to gainmmediate access to millions

of potential contributorsin this work, we explorehe integraton of social networks

with crowdsourcing gamesfor generating archival metadataWe studed
crowdsourcing, gamification and social dynamics from the perspective of cultural
heritage and combine their featuiesa metadata game prototype the Facebook
platform. We tesed our prototypeand evaluate its resultBy analysingparticipation,
contribution and player feedbackhe two-week testing phasshowed promising
resultsin terms of user myagement and produced metadata: almost 3000 tags were
added, 90% of wikth were valid dictionary termsWVe conclude that deploying
metadata games on social networking platforms i®asible method for digital
archivesto harness human intelligence frdarge shared spaces.

Keywords: crowdsourcing, gamification, culturberitage, digital archives, metad.
tagging, social games, social networks, Facebook, games with a pugasse
games



Popular science summary

Modern practice®f archiving cultural heritage embrace technoldgy presering
archival content and malg it accessibleto general public in digital forat The
availability of open data makes it possible to interact with digital arcloyeseans

of software applicationsThis approach allows citizens not only to consume content
but alsoto execute usefulasks thatrequire human intelligengcesuch asproviding
descriptive annotatioriso r i me ifa archivahabjectsOffering these activities

as games has been a popular practice to motpaikc participation and sustained
contribution.Nowadays,games on social networks have grown into an industry that
attracts more players than any other class of online g&aesbook demonstrates the
phenomena when a social networking websstdbecomingjust another placdor
people to play games, with moreathl million of monthly active playerslowever,
there seems to bitle or no presence afocial media games for cultural heritage.

In our researchwe attemped to fill this gap by investigating possible ways of
deploying fimetadat a ¢ga mensdiaplatiorms.Qui studyt a | arc
of game design for digital archives and social networks resulted seth# features

and design guidelines to enable such integrationafypdied somef these principles

and functionalities in a Facebook game prototype called Art Colldatdhis game,

pl ayers compete with each other for dart [
The gameplay iscenteredaround two main activities: nmotating images with
keywords (fAtagso) and gsasids effacyof gamepkwy, of ot h
usergeneratednetadata argatheredIn addition, automatic validation of metadata

takes place when two or more players agree on a tag for the rsage i

To evaluate the prototype, we used various metriggadicipation and contributign

as well asa surveyto get playeré feedback.Promotion of the game on Facebook

groups showed steady growth in participation @énep | ayer sd6 i nterest
supported by their feedbadkver two weeks of testing, the game was played by 103

users and more than a half of therare returning playerd’he manual inspections of
contributed metadata revealed that nearly 95% of contributed tags were meaningful
oneword keywords or tweword phrases correctly spelled in English language.

The prototype showed good potential of using games on Facebook for gathering user
generated data fadigital archives Some of the possibledaantagesnclude huge

social graph of potdial contributors, mechanisms of viral promotigersonalized
gameplaylack of registration barrier, use of micteansactions for raising fundand

soon. Among possible caveats we identified privacy issues, misuse of notifications,
platform nstability and potentially higlmaintenancand marketingosts.

Metadata games for mobile space and multiple social networks, as well as ecosystems
of social games for cultural heritage collections are proposed for future work.
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1. Introduction

AArchiving iIis not just | ocated in t
i mpacts the futureof 1]

1.1. Projectidea

This master thesiss inspired bythe Living Archives projeét which studies the

phenomena and the modern practices of archiving public cultural hewitlg¢he

aim of making it accessible teveryoneThe fAopennesso lasandi gi t al
interactive naturecitizensare giventhe opportunity to becomactive contributors

rather than passive consumers of archival cont&@ames with a purpose of

generating useful data or performing certain tasks for digital archives have been a
subject ofrecent studiesOur work continues the research of Ridge {vho studied

the designofic r o wd s o u r mitha gultuglaheritagesectoks an extension

of this researchwe explore howand whyto deliver this type of games on social
networkson theexample of Facebook

1.2. Background and motivation

Nowadaysmanyculturalheritage organizations such@alleries Libraries,Archives
and Museums(GLAMSs) turn to massive digitization of information &ecurethe
long-term preservation of valuable archived matef&gl However, for opening up
cultural heritage collectiorthe digitization itselis not sufficient A key factor for the
discoverability ofobjectsin digital archives is the availability of metad4d&®D]. The
metadata are descriptive annotatitimst accompanycollection items and allow them
to be found via searching and browsing to@ser the yearsGLAMs themselves
were responsible for providinmetadatafor the collection objects with the aid of
professionatataloguer$3,30. This way, the produced metadatee often limited by
the vocabulary and the perspectofea particular institutionTherefore, it is important
to fill the semantic gap between experts and general pbie.way to address this
problem is to createx platform of collaborative metadata generation usogh
methods as crowdsourcing agamification [1].

Crowdsourcing is a form of outsourcing, where taskes directed to the crowd by
means of an open call mostly vihe Internet platform 2]. The concept of
crowdsourcinghas been applied on a wide range of projects across the globe, which
demonstrated thpower of public participation in strengthening cultural heritalye.
particular, social tagging has become a popular way for institutions to explore the
potentially positive implications of presenting their collections online§8jce 2005,

the Steve.Museufsocal tagging projectnanaged to gathéi51,947 usergenerated

! http://medea.mah.se/2012/11/livingarchives/
2 http://www.steve.museum/



termsfor 96,896 objects in its collectiorf29]. Perhaps detter known examples
Flickr Commong, which was launched in 2008 asphotosharing platform for
cultural heritage collections. Infave-year period over 165 thousandf comments
and nearly2 million tags have been added twe Flickr community{5]. The potential

of crowdsourcingn social medias observed fronstatistics:72 hours of videosind
2500 photosare uploaded t&YouTubeand Flickrevery minute, and in total 35% of
Internet users have contributed a piece of -gemerated content at least once
[3,31,33.

Certaincultural heritage organizations have taken the direction towards gamification

of crowdsourcing in attempt to seamlessly integrate computation and gameplay.

Gami fication is defined as fHA-ghmeusenbéxtgad
[19]. The concept of tnging game mechanics into crowdsourcing applications

appeared in 2008nder the namé Games Wit h A HY.Mreadghoers ( GWAP)
of GWAP believe that the gamification approach to crowdsourcing is motivated by
three factors: a) an increasing proportion
internet; b) certain taskseimpossible for machines but easy for humans; c) people

spend lots of time playing games on computRidge[7] callsgamesi par t i ci pati o
engines, which attractpeoplewho wish tohave fun with creating valuable conteft.

number of GLAMs adopted this approach bifering metadata games for their

audiences, i.e. games that play with words to produce better data for their collections.

These projects have demonstrated tpmhification in many cases can be a better

alternatve toothercrowdsourcing interfaces

Apparently, the success of metadata games is not acciddigizlen[6] reports that

online games have become the second most heavily used online activity behind social
networks holding the biggest share of U.Bternet time.Moreover, social gaming

continues to grow in terms of frequency and hours per week played, with 71%
increase or nearly 120 million people playing social games in 2011 compatesl to
precedingyear [4]. In this respect, Facebook remaitie top attraction of social

gamers, 91% of whomegularly visit this platform to play gameRl]. From her

research, Ridgé¢/]concl udes t hat AFacebook seems to
g a meFRuhermore in one of her interviewshen ot e d : Al 6d al so | ove
socialgamed y nami ¢cs mor e 0 [ 1 (Qhptexistimgmetadaia gagnesat t h e
still lack strong socialayerin gameplay, whichs prominent in social games. While

game content is obviously an important part ofagame, t odayodés settings
side of what happens to the players, their friends, family members and communities
matters no less [21]At the time of writing,search on Facebook did not reveal any
crowdsourcing game for cultural heritagél the aboveindicate that the integration

of social networks and crowdsourcing games remains largely overlooked@téa

exploring.

3 http://www.flickr.com/commons
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1.3. Living Archives at Medea

Living Archivesisa pr oj ect funded by Vetenskapsr-d

Council) and carried out at tiedea research centdéihe projectaimsto revitalize
dormant public archives with the aid @dntemporary practices associated with open
data, social networking, mobile media, storytegJ] gaming, and performing arts [1].
The goal of the project is tturn the digitized cultural heritage materiaito a
significant social resouratat could raise cultural awareness and pave the way for a
shared future of a societfflhe project addresses the problem of bridging official
archival material and public papation by building a platform of collaborative
content generationThe project is comprised of two concurrent research strands:
Performing Memory and Open Data. This master thesis is related to the Open Data
strand led by Gustafsson Friberger, whichlesgs opening the content of archives
from the technological perspective.

1.4. Goal and research question

The goal of this master thesis is texplore the integration of social networks with
crowdsourcinggamesfor generatingarchivalmetadataThis is examiné by building
a functioning crowdsourcingame prototypen top of a social media platform.

In this work we will seek to answer the following research question:

RQ: How can gamification on social networkentribute to crowdsourcing metadata
for digital archivesof cultural heritage

1.5. Hypothesisand contribution

Based on the aforementioned facts and figutes hypothesis of this master thesis is
that bybuilding metadatagameson social networksve canproduce a class of more
productive, personalised and participatorewdsourcing games for cultural heritage
institutions

By developing anetadatayame for Facebogkve expect to demonstrateow certain
native featuresof social networkscan be usedto diversify gameplay, attract more
contributors an@enerate useful metaddta digital collections

1.6. Outline

The report is structured in six chapters. It starts with an introductory chaptgiviéeat
insight into the problem area amabtivatesthe particular direction of the research.
The second chaptefescribes thenethodology that we used to conduct a research
The third chaptelis a theoretical exploration of the key areas of interest of our
research. It also reflects our study of existingliappons relevant to our prototype.
The design of the prototype is debed in details in Chapter 4 and its evaluation is

11



presented in Chapter 5. Based aur findings Chapter 6 concludes the study and
expresses our considerations for further research.
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2. Methodology

This chapterdescribes the three methods used to conduct the research: literature
review, designand creation, andsurvey.lt alsodescribes the process of evaluation.

2.1. Literature review

The purpose of the literatumeview is to form the conceptual framework for the
research [27]. In this work the conceptual framework is built around three areas of
interest in the context of cultural heritage: crowdsourcing, gamification and social
dynamics(Figure 1) The theoretical exptation of these concepts and bringing them
together are essential steps to answering the formulated research question. Moreover,
this part of the researciims toexamine existing works and applications, identify
gaps in previous research works, and build the ground for the design of the prototype.

Crowdsourcing

Social
Gamification dynamics

Figure 1.Conceptual framework

Another type of the literature study uskedthis research is aimed at consulting the

technical documentation required for the development process. This includes
reference manuals, tutorial s, Facebook dev
and other sources of technical information. Thigetyf literature study is performed

during the prototype development phase.

For the most part, the sources for the literature review were found via the Internet,
which is considered as a very important resource for researchers [27]. Online search
was performed on Google and Google Scholar using keyworolsdsourcing,
gamification casual games, social gaming, cultural heritage on social media,
facebook development, facebook social feaiuees Certain sources were obtained

13



directly from the references section of publications cited in this thesis. Literature
sources that we usen ithis research include journal articles, books, conference
symposium,and workshop proceedings, dissertations, reports, white papers and
technical documentation mentioned above.

2.2. Designand Creation

This master thesis follows a design science paradigm, which is characterized by two

main activities: build and evaluate [28]. The method of buildmgw IT product, or
Aartefact 0, anhdsreatioa [2F].eTde padrécalar gesearch method was

chosen because it allows to demonstrate the solution to the research pmblem

practice. In this work, the output of designdcr eat i on i s an #f@Ainst a
working artefact realised in its environment [28]. In particular case, game prototype
servesas an artefact, wheredlse social network constitutes its environmeiihe

process of desigmand creation of the game prototyps divided in three stages:

design, implementation and testing.

2.2.1. Prototype design

The product of thistageis the prototypeof a crowdsourcinggamedeployed on the

social networking platformTo achieve this goalye studed existingcrowdsourcing
gamesfor cultural heritagedesign principles for creating such gameswell as the

design ofsocial media gameginally, we combined our findingsto produceand test

the resultingoutput whichi s t he game prototyftegaveal | ed
design is discussed in detail@napter4.

N

2.2.2. Prototype implementation

This stage has the purpose to develop a brebasedapplication and inigrate it

with a social network. The initial phase of the game implementation included
determining the set dbols necessary to build the applicatias well aghe content
provider offering access via APIThe implementation entails tho serverside and
clientside programming with the use pfatformspecific SDKs. This phase also
entails theimplementation of the survey, which is incorporated into the gameplay.
The working game prototype is produced as the output of this stage. Mieebgéd

is described in more detail in Chapter 4.

2.2.3. Prototype testing

As soon as the game prototypas ready, itenteed the testing phasksting two
weeks During this period, the prototypeastested in real conditions faroduce the
data for analysi®f user participation and contribution. The process of analysis is
described in Section 2.4Lhe results of the performed analysis are discussed in
Chapter 5.

14



2.3. Survey

Surveys are used to systematically collect the same type of data from a large group of
people and draw generalized conclusions based on the data analysis [27]. In this work,
the purpose of the survey is to obtain
suggestions for its further improvementBhus, application usersre asked to
complete a short questionnaire about their playing experience.

The particular data collection method was preferred over other methods because it
offers the possibility to obtain brief, uncontroversial, and standardized data from a
large and geagphically dispersed population [274}. helps to answethe research

guestiorby assessinthep | ayf ul ness of the game from

The design of the questionnaire was conducted with the aid of the evaluation guide for
surveys by Oate2[]. On the one hand, the questionnaire should be kept as short as
possible so as to avoid users skipping on it; on the other hand, it should provide
sufficient and meaningful feedback to ensure proper evaluation. For this reason, we
designed a shor#-page survey comprised of two open questiom# closed
guestions and five scale question¥he complete questionnaire with screenshots is
presented in Appendik.

The survey was designed to be an integral part of the game. The importahirsigp

its implementation was to determine at which stage of the game plsiyeutd be
asked to complete a surveéiyhe solution that we found most reasonable is to show the
invitation to answer the questionnagéier a player completebe full cycle of the

t

he

game, i.e. its botmounds (the ganmay is described in Chapter 4. he A Sur veyo

button is shown on the message windbat pops up to congratulate a player on their
winning (see FigureA10). As an incentive to participate player isrewardedwith
points upon completing the survey.

2.4. Evaluation

As mentioned in Chapter 2.2, this master thesis follows the design science paradigm.
The next step after building an IT artefact is evaluation, whose purpose is to define
metrics and then assess ffeaformance of the artefact against those metrics [28]. In
the design and creation research method, three types of artefact evaluation are
possible: proof of concept, proof by demonstration, andwedld evaluation [27].

The nature of this research allesvus to perform the realorld empirical evaluation

of the prototype, which operated in rdif¢ social networking environment and
without any constraints in regard to the target group. The evaluation is undertaken by
analysing data gathered during thesting phaseTo recruit game testers, we
promoted the game on Facebook groups. Game promotion is described in more detalil
in Section 5.1.1.

We measureand analyseplayer participation and contributioms well assurvey
resultsusing quantitative and qutdtive methods.

15



2.4.1. Quantitative analysis

The maj or i statisticalfdatagplayereaedestion, number of inactive players,
number of participants in the survey, gtwereobtained by querying the database at
the end of the testing period.

For monitoring daily dynamics of user participation and contribution createda
statistics table in the database. At the end of each day of the testing period, sums for
monitored parameters (e.g. number of users, number of tags, etc.) were automatically
calculated and added as a separate record in this @bline last daywe visualized

data from the statistidgmble and usethatd ay 6 s me foseadh paraenatér as
ourfinal results.

For datform-specific statisticsuch as published stories anser demographics we
used Facebook analytical tool called Insights.

Ordinal data from the scale questions in the suwenecalculated as percentages and
visualized as pie charts.

2.4.2. Qualitative analysis

Qualitative datdhat we analyse amgsergenerated s and pl ayersodé r espi
open questions in the survey.

The analysis of useagenerated tags was done by manual checking each tag in the
databasat the end of the testinghase First, identification of variousategoriesof

user input was done (e.gingleworded tagsiwo-word phrasesmisspelled words,
etc.).After that, we used numerical analysis of these daiadathe number of tags in
eachcategory(see results in Section 5.2.2).

Similar procedure was followedior the analysis ofplayer responseso open
guestions.First, we looked for patterns in the data to derive conceg&ted to
various aspects of the gamehen, wecategorizeduser feedback by positive and
negative in relation to these concegmally, we counted responses in eachtlod
identified categoriesSome creative responses of general nature were grouped
together as suggestions for future improvements of the géhe.results of this
analysis are presented in Section 5.3.4.

16



3. Literature review

This chapter gives insight intthe concepts and sample applicatidhat form the
theoretical framework described in Section 2.1 from the perspective of cultural
heritage.In Section 3.1 we describe crowdsourcing starting from its roots and follow
its expansioron the cultural heritage sector. In Section %@ define gamification

and introduce concepts of social gaming and games with a purpose, supported by
examples.In Sedion 3.3 weoutline the role of social media in cultural heritage,
introduce social gaming and pinpoint some important features of social networks
relevant to the purpose of our research

3.1. Crowdsourcing in the cultural heritage domain
3.1.1. Introduction to crowdsourcing

The term Acrowdsourcingodo is a technical ne
Aout sour ci nvaspapulafizedy Hoveer[1t)in his 2006articlei The r i s e

of cr o wd s o uaf ¢he Wiyedl magazineOutlining the trend of harnessing

distributed intellectual resources of the Internet after the example of open source
movement androjects such as Wikipedia, eBay and MySpace, Howe concludes:
Altés not outsourcing; itbés crowdsourcing.

The wide adoption of the terdoy the online communityas led tonumerous and
often contradictory variations of its definitiomo reduce the semantic confusion
among researcherg,s t ealolasRs Go n- & Ild-deguevarg14] performed an
exhaustive terature studyo produce aefinition of the term covering all aspects of
crowdsourcingThestudy resulted in the following definition:

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, the
voluntay undertaking 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 satiattion of a given type of need, be it economic, social recognition,
seltesteem, or the development of individual skills, while the crowdsourcer will
obtain and utilize to their advantage that what the user has brought to the venture,
whose form will depahon the type of activity undertaken.

Despite that the terrfirst appeared in 2006, crowdsourcilike activitiesin the form

of various contestaeresuccessfully practicely institutionslong beforethe Internet
era[2]. The first online crowdsourcingatform called InnoCentivavas built as early
as 1998 by the pharmaceutical compdtiy Lilly [2]. The platformspecializes in
crowdsourcingnnovationproblemsto its 270,000 registered solvers from nearly 200
countries as of 2012 [13]During the last decade, a great variety ather
crowdsourcing projects have emergedainvide range of domainsuch asscience
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(Fold it, Galaxy Zod, industry (Velvet Brigade, FashionStake, Threadless)
healthcare(PatientsLikeMe, Webicina, Medtipglaw (LawPivot, LawDingo) and
more

3.1.2. Crowdsourcing initiatives of GLAMs

This raises the questiowhat is in it forcultural heritage™ fact, cultural heritage is
probaby one of those domairte whichthe model of crowdsourcing is a perfect fit.
Unlike other projects seeking smurce the labour from the crowd, cultural heritage
organizations put a different meaning in crowdsourcing: tbf#gr citizens the
opportunityto deeply engage in production, development and enhancement of their
digitizedmemories of the past [16This is best described by Owens [17]:

What crowdsourcing does, that most digital collection platforms fail to do, is offers
an opportunity for someone to do something more than consume information. When
done well, crowdsourcingfiers us an opportunity to provide meaningful ways for
individuals to engage with and contribute to public memory. Far from being an
instrument which enables us to ultimately better deliver content to end users,
crowdsourcing is the best way to actuallygage our users in the fundamental reason
that these digital collections exist in the first place.

Thus, numerous crowdsourcing projesiscceeded o attr act masses of
ent husi ast v ohlelpaorgareéze and dontridwategteepublia memidrg].

A lot of archival material that has been digitizeaften of poor qualityand remais
virtually inaccessible due to the lack of semantic annotatidasnentioned earlier,
manually enhancing digital archives with the help of professional catabgi®o
costly, time-consuming and often results in specialized content that is
incomprehensible hence undiscoverable for a casual visitorS]why not ask
visitors to provide corrections ormeaningful annotationsin their own words?
Interestingly, the analysisof 36,981 usergenerated terms contributed to
steve.museuni a social tagging research project for museum collectistsowed
that 86% ofthese termsvere totally different from the vocabulanged bymuseum
experts[15]. Nevertheless88.2% of these termwere deemed usefdbr locating
collectionitemsvia online searchaccording to museum staff5].

Public participation in digital archivings not restricted bymetadatageneration.
Oomen & Aroyo [3]identify 6 typesof crowdsourcing in the cultural heritage
domain summarized and exemplified Table 1.
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Table 1. Types of crowdsourcing in cultural herit§je

Australian Newspaper initiativecorrecing
O C R otexdof digitized newspaper pages.
Transcribe Bentham projecttranscribinghe
manuscripts of the philosopher and jurisBéntham
The Netherland Institute for Sound and Viian
wiki platform to gathercontextual information on
Contextualization television programmes, broadcasters, presenters
(wiki-style platforms) Wikipedian in residenéedetailed curation of
Wikipedia pages on masterpieces from the
collection of the British Museum
UK SoundMp project: recordng and uploading
sounds accompanied with contextual metadata v
Complementing Collectin  smartphone.
Wir Waren So Fréi contribution ofcontent and
stories related to the fall of the Berlin Wall.
Flickr: The Common$: addng tags tophotography
Classification collections of cultural heritage institutions
(social tagging) steve.museunaddng tags to artworks from
participating museums
Kr © iM¢é MMeseum’: inviting children to select
their favourite | andsc
collection.
DR BonanzaprojectZ inviting the audience to vote
for their favourite show from the archive collectiol
to be digitised and made availabledemand first
The Louvré® recruiing online donors to buy a
Renaissance painting by Lucas Cranach the Elde

Correction and Transcription

Co-curation

Crowdfunding

Thus,t h e fi cimr thev culbural heritage domairs comprised of passionate
volunteers of all kindshobbyists, collecte and even children, each of whom can
engage imeaningfulactivities forsocial good The most popular of these activities,
according to the survey 9CLC [18], are commenting and annotatirigliowed by
tagging The nextchapterwill explore how metadata generationethodscan be
facilitated through these of gamification techniques.

* http://www.nla.gov.au/australiarnewspape#plan

° http://blogs.ucl.ac.uk/transcribebentham/

6 http://www.neutelings-riedijk.com

! http://outreach.wikimedia.org/wiki/Wikipedian_in_Residence
® http://sounds.bl.uk/

? https://www.wir -waren-so-frei.de

1% http:/www.flickr.com/commons

" http:/www.kmm.nl/

12 http://www.dr.dk/Bonanza/index.htm

13 http://www.louvre.fr/fen/acquisition-three-graceslucascranach
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3.2. Gamification in the cultural heritage domain
3.2.1. Definition

The t amificatiolbg ap p e ar e d is defined2btie ®xfoadnDittionary
[12] as

the application of typical elements of game playing (e.g. point scoring, competition
with others, rules of play) to other areas of activity, typically as an online marketing
technique to encourage engagement with a produsénvice.

fiGamificatiord should not bec onf used with fiserious games
between them casometimede very thin. The product of théatter is a fultfledged

game serving anonentertainment purposevhile the product of the former is a

Agami f i ed deataringrdrtaircgameielements [19].

3.2.2. Games with a purpose

The concept of NAGamMEWAR) tWwasa ddasiposed in 2
& Dabbish [9] in attempt to apply gaming practices to crowdsourcing tasks that

cannot be automated by computers. In this work authors provided a set of general
guidelines for designing games aimed at harnessingatiok human intelligence,

wherein valuable output is produced as a side effect of enjoyable gameplay.

A classic example of a GWAP is the ESP GHmehich pioneered the metadata

tagging games genre and served as a prototype for its many successors later
developed by GLAMsIn this game, two playee shown the same image and dske

to describe it with keywords. ®b@ayeesr s cann
come up with the same keyworthey are rewarded withbonus points and the

matched keyword is added as a descrigabel for the image.

After the example of ESP Gamihhe GWAP approach entaithe following set of
featureq9]:

1 Score keepingwhich increases player motivation by establishing a link
between efbrt, performance (winning condition), and outcomes (points). In
ESP Game, players are given points when they agree on a keyword;

i Taboo wordsi.e. words that players are not allowed to enter. They help
increase tagging coverage and avoid the input of geerwords [8]. In ESP
Game, these are labels that were added through agreement and therefore
cannot be used again for the same image in the future;

1 Time limit which adds more challenge to the gameplay. In ESP Game, tagging
a series of 15 images has todeenpleted in 2.5 minutes;

1 http://www.gwap.com/gwap/gamesPreview/espgame/
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1 Randomness which ensures varied difficulty and keeps the gameplay
interesting and engaging. In ESP Game, random player selection is used;

1 Player skill levelswhich a player advances through by gathering points. Skill
levels help create competitive spirit among players. ESP game presents 5 skill
|l evel s starting from Anewbi eo;

1 High score lists which provide extra motivation for extended gameplay.
Time-based high score lists provide varied levels of difficulty.

3.2.3. Casualgaming

In cultural heritage, gamificatioalements of GWAP are usually used in the context

of casual gameghis is a popular class of games that are aimed at general public who

do notnaturally considerthemselves as gamel@0]. Casual games are lightwaitg
Astickyo online games with simplified cont
do not require either previous video gamskijls or fundamentatime investmento

engage in play20,21]. Remarkably, casual games are played by 200 million online

users each month, with an average e#i20ninutes per game session [ZA),2n turn,

repeated game sessions often last for hours of continuous gameplayX20hl

games are designed to be platfesignostic and target all genders and ages [B#E

iswhat makes them ideal8] Acrowdsourcing games

The main design principle of casual games
someone enj oyi nrgesegames amg dasigned td ofet tapid progress
by usingshort instructions, short roundadimmediate gratification [8].

3.2.4. Gamification initiatives of GLAMs

In her researchRidge [8] exploresthe designof metadatagames forimproving
museum collectionsThe research yielded the list @ossibleactivities outputsand
validation method$or metadata games in GLAMs, presented able 2.
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Table 2. Types of activities in metadata gafi@s

Tagging

Debunking
(e.g.providing corrections,
flagging content for review)

Storytelling

Linking

(e.g. objects with other
objects, objects to subject
authorities, objects to relatec
media or websites)

Stating preferences
(e.g. choosing between two
objects; voting; 'liking")

Categorization

(e.g. applying structured
labels to a group of objects,
collecting sets of objects or
guessing label or relationshi
betweerpresented set of
objects)

Metadata guessingames
(e.g. guess which object in ¢
group is being decribed)

Creative responses
(e.g. descriptiom f

purposé

obj

Tags folksonomies
multilingual term
equivalents

Corrected data

Personaktories
contextualising detail
eyewitness accounts
Relationship data;
contextualising detalil;
information on history,
workings and use of
objects; illustrative
examples

Preference data, selecting
subsets of 'highlight'
objects or 'interestingness
values for different
audiences; providing
information on reason for
choice

Relationship data;
preference data; insight
into audence mental
models; set labels

Tags; structured tags
(e.g. 'looks like', 'is used for'
is a type of")

Relevance, interestingnes
ability to act as a social
object; common
misconceptions

Validation through
agreementautanated
validation on common
terms

Flagging tags, links, facts
for review

Not suitable for subjective
personal stories

Carefulmoderation

Validationthrough
repetition; preference
selection, debunking,
recording followed links

Can hep validate most
forms of data based on
predefinedvalue

Validation through
agreement

(e.g. repeated labels or
overlapping sets)

Successful clues prale
validation through
agreement

Criticism from other
players

Ri d gemgrisalstudyof crowdsourcing gamedesignrevealedhat [7]:

A welldesigned crowdsourcing game can be more fun and ma@uctive than

other crowdsourcing interfaces. Not only does good game design entice more people
to make their first contribution, but games are also designed to motivag@iog
participation. Just as games have been called 'happiness engines', crosimtgou
games could be called 'participation engines'.
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Several GLAMs have successfully implemented crowdsourcing gamesfdo
visitors a more enjoyabland engagingvay to interact with their digi collections
Some of the welknown examples include:

T ATag! Y ootr ByBmoklyntMuseum, for tagging objects in collections;

1 ADi gi T3y khe Matiodal Library of Finland, for word fixing tasks;

T A Al um?’ PyaRponerRauner Special Collections Library at Dartmouth
College for taggingphotograph collections donated Byrtmouth alumni to

the coll egedbs archi ves;
1 A Wai s%bwtRebletherlands Institute for Sound and Vision, for annotating
TV Shows

Some activities presented Trable 2 are not so mudifuno on their own, tagging

included. However, when offered as casual games withthvalightgame mechanigs

they can become compelling and entertaining experiericés.worth noting that

gamification approach received criticism for enticing people into glework via
Agaming trickso instead of | etti adeept hem be
interactionwith their past through digitatollections[17]. To address this problem,

we believe thatrowdsourcing gameshouldprovide playerswith a clearpicture of

what they are playing with, what they generate and how it will be used.

3.3. Social dynamics
3.3.1. Roleof social media in cultural heritage

The vast popularity ofonline social networks (OSNjound a keen and timely
response among cultural heritage organizations for theiof@ecentral platform that
enablescloser interactionwith their patronsand facilitates the creation, use, and
sharing of informatior{23]. Small GLAM organizations with limited resources can

take advantage of social networks to make their digital collections available to wider
audience, whereas large organizations can benefit from the increased exposure of their
collections since their own user communities often socialize with each otheyoal s
media[18]. Deep er engagement with online commun
communication channels, which includests, news feeds, comments, status updates,
private messagessynchronous chat featuresnd soforth [23]. According to
Dimaraki et al. [26], the investment of cultural heritage institutions in social media
practicesaimsto:

1 make the cultural heritage institution attractive to broader and more diverse
audiences
9 encourage active exploration of physical exhibits and online collections

!> http:/www.brooklynmuseum.org/opencollection/tag_game/start.php

18 http:/www. digitalkoot. fi/

v http://metadatagames.dartmouth.edu/alum/www/index.php/games/ZenTag/
18 http://woordentikkertje.manbijthond.nl/
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9 collect valuable audience generated content (ratings, recommendations,
crowdsourcing)

9 engage audiences in meaningful dialog around the content shared by the cultural
heritage institution

9 build and sustain an active online community of interest for theralilheritage
institution

9 enrich the curatorial narratives with local knowledge and popular memory

1 claim and define the relevance of the cultural heritage institution to the activities
and concerns of its community

In addition, authorsutlinetwo approache# engaging in social media practices:

1. Building a custom platform for social participation around digital collections
2. Participatory activities thaiseexistingfunctionalitiesof popularsocial media

An example of the first approach is tResse Community created by the Brooklyn
Museumon their web portalThe social platform supportstagging, commenting and
saving favourite objects.

Far more common is the second approach that allows GLAMs to leverage the
potential of social mediaFor instance, the Flickr Commons projéctaunched in

2008 provided a specialized environment for cultural heritage institutions where they
could merge their content to achieve a greater level of interaction with a large online
commurty [ 24 ] . -bhilt socidk feabuses suah as tags, notes and comments
result in social dialog that helps institutions learn more about their audiences [24]. In
addition, user comments and annotations have proven invaluable for some
organizations, which incorporated them backtheir own records [25]. In January
2013, Flickr Commons celebrated itsy&ar anniversary wittastonishingfigures:

more than 250,000 images have been uploaded from 56 different archives, libraries
and museums, which produced more th&6000 usecomments and 2 million tags

[5].

Naturally, hosting content on social networks is not without its {cdide These are
summarized in Table 3 [18].

10 http://www.brooklynmuseum.org/community/posse/
20 http://www.flickr.com/commons
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Table 3. Tradeffs in hosting content on social networking site§]

Increasedisibility of your collections on
sites where your communities are alree

Relying on a thireparty for longterm
access to usagenerated content can be

active risky

Aggregate your content with content of
other organizatins. Provides economies
of scale

Cannot control bw your resources are
presented

Host siteds funct.i
change without notice. If you stopped
using it, will you still have access to the
user contributed content?

Take advantage of socialedia features
already offered

Need to determine how to transfer usel
generated content to your own
i nstitutionos

Users are already fahar with third-
party software we b ¢
Be careful about copyright and privacy
concerns regarding the content you
expose

Implement quickly

Incur little to no programming or
software development costs

3.3.2. Introduction to social gaming

Just as many GLAMs move thdiligital collections fromprivate portals to larger
shared spacd&4], their crowdsourcingpplicationscan follow the same pathanks
to the provided functionality of son@@SNto build social apptations Games layered
on top of social network§ hereby referred to as social media ganietave
demonstratedn explosive rise in popularity since the geappearedn 2007 and
constitute the latest innovation in the history of game design [B&jay, social

media gamedave matured r om t he st ate of Asoci al t oy
businessgainng more playerghan any other class of games [3Bl.this respect

Facebook remains on top of other OSN platforms, with its staggering 1 billion

audience and 10 million integrated applications. Unsurprisingly, Facebook is also the

platform where social gaming applications have had the biggest impact F2i]

i nstance, AFarmvill eo and AMafia Warso att

active users per month, respectively [21]. To estimate game dynamics on social
networks, the following facts are provided by PopCap [4]:

1 Nearly 120 million people plasocial games

1 Fun and excitement (57%), competitive spirit (43%) and stress relief (42%) continue
to be the top three reasons people play social games
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1 At 91%, Facebook is the social networking website where most social gamers go to
play social games, falived by Google+ (17%), MySpace (15%) and Bebo (7%)

1 81 million people play at least once a day, while 49 million people play multiple
times a day

1 56%said social gaming makes them feel more connected with members of their
social network, and that they harede new friends vilk playing social games
(52%)

Soci al medi a games t ankaed eadd vcaonminaugnei t oyf atnhde ef
deep social engagement and interaction by leveraging the functionalities of the
underlying OSN platformThis provides unprecedented possibilities for viral growth

by exXposing application usage to user 6s
recommendation for the applicatidB7]. Although the exhaustive study of these
functionalities is beyond the scope of this work, tlegt section presents the outlook

at somecharacteristic featuresf social networks that are found useful for the

deployment of crowdsourcing games.

3.3.3. Design of crowdsourcing games for social networks

The main design principle for social games is to creampelling interaction
between playerdsy means of communication and seKpression[35,36]. This
interaction is alsgerceived ashe key to successful dasequisitionfrom an online
community[39]. Thereforethe majordesign challenge for crowdsourcing gamet®is
enablesocial interactiorand retain players for sustained contributiB8][ To tackle

this challenge, we study common design principles and important characteristic
features of sociahedia gaming in the context of our research.

Jarvinen[35] formulated a set ofdesign driversthate na bl e fApésaayf ul nes:
characteristic ofocial media games (see Table 4).

Table4. Designdriversfor playfulness in social gam¢g35]

Symbolicphysicality Adding physical depth to gamés.g. poking)

Sense of familiarity with various conventions and

SPEMEME behavioural schemas of a gafeay. gving gifts)

Relying heavily on social context astarting point

Inherent sociability for concept creation and design

Using narrative rhetoric and propagating it across

Narrativity the network through pl

Multi-player game mode, where players play in

Asynchronicity sequence, not in tandeturn-based gameplay)
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(Meta)data collection

The commonsense data collection through social games that was studied dtyakuo

[39 hasprovedt hat At he emergence of online commun
to enrich human A&docmputanpgon ogamdsh®.r sdé e myg
design elements that enable a commubdged game to become successful and
sustainable in terms of data collection include:

1 strong affective bonds between members in the communitiegjiengrinvitation on
Facebook

quality-verificationmechanism by taking advantage of the communities
behaviourof players affected by their goals

interaction with the responsive players in communities

communityselection according to the featis of data to be collected

= =4 A A

GWAP framework for social networks

Rafelsberger & Schaf#i0] studied the design of GWAP for social netwottiough
Sentiment QuiZ*i a browseibased social verification game for sentiment detection.
In a 3month period, the application received more than 1B&€ebook useraho
evaluated30,000 quotes on the US presidential candidd&ased on the results of
this game, the authors proposed an applicaframework for implementation of
GWAP onsocial networksThe framework has the following features:

1 Multi-platform supportproviding consistencgcross platforms, generic data
repository, caching and pltig architecture

1 Two types of user activity: general and taglecific allowing developergo
focus on handling tasks without having to deal wigmdardveb processing

71 Lifestream and notification servicésrough minifeeds and profile pages, to
foster viral growth

1 Visualization servicedor tracking social network activity using graphs

The aithors believe that the integration of various types of gamtesa common

gaming pl atform <can enhance havesneuwlc appeal
contribution in a more effective manner by prioritizing tasks across gamesffand

players the diversity of challeas.

Social change gamef®r social networks

The researchof Whitson& Dormann[36] focused on how Facebook platform can

enrich social change games (SQGa specific class of games that aim to cultivate

awareness and foster public participation in advancing positive social charoye.

view, this category isparticularlyapplicableto crowdsourcing games in the cultural

heritage sectorAs outlined by the authors dfiving Archives [1], participative

contribution to public digital archivess fAcapabl e of @nmwd®mg i ng soc

2 https://apps.facebook.com/sentimentuiz/
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inclusionto the excluded and bringing forth a broader perspective on our history and
the diversity of society.

The authors advocate deploying SCG on OSN platforms for two reagaosreap

the benefits of t he pl at f ortonpromotesceialhance a
engagement and commitment that these games try to achtevaevays of enriching

SCG by leveragin@SNfeatures are summarized bel{86]:

1 Social graph

Utilizing social graph in games and enabling players to interact with members of

their socialnetwork is one of the most powerful features of OSN platforms.

The opportunity to play with oneébés real
members is important for SCG since social change is a collective effort. We also
believe that realvorld identty and relationships in social media games
encourage fair play, which positively affects the quality of crowdsourced
(meta)data.

1 \Virality

The pl at tirovirahdosfication systeams allow games to be shared with
friends and recruit new players from the social graph. fEnewballing effeai

[38] caused by sharing game activity is highly beneficial for SCG because it
allows to dissemiatethemacross the community and attrambre followers

M Micro-transactions

Micro-transactions in social games have grown to be a popular way for
developers to monetize games by offering playergaime purchases of virtual
goods.OSN platforms incorp@ate secure paymentechanisms and give players
the ability to use virtual wallet§or nonprofit organizations, micrransactions

in gamesoffer the opportunity of raising funds and soliciting donationssfazial
good.

1 Metrics

Rich analytical tools offeredy OSN platforms are used to collegide range of
statisticaldatathat helpassessing a m esuteess in terms @rowth and social

interaction among player3he analysis of this data gives developers the ability

to adjust games fAdon the flyo in order to
or any other goal thataCGattempts tachieve

1 Asynchronous gameplay
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Asynchronicity (see Table 4) is one of the characteristic features of modern
games on OSN platforms. It enables indirect social interaction while creating the
feel of playing togetherAsynchronicity allows players to play at their own pace
and interact with other play® through status updates, which in turn positively
affects retention.

M Social infrastructure

Social infrastructure of OSN platforms is comprised of variousuilt
functionalities such as instant messaging, content shannogfications liking,

gift exchanging etc., which enable playets socialize in gamem a variety of
ways When used in proper context, these tools foster cooperative behavior,
mutual aid, reciprocity, andommunity development. For instance, grouping in
teams for completing mission is a common phenomenon in social media games.
Leveraging suclsocial mechanicss importantto cultivate public engagement
and contribution iIr8CG.

1 Challenges

In addition to the above, we consider challenges as another prominent feature of

modern social games.oreto & Gouaich[ 2 1 ] poi nt out that il ac
pri mary power need s at Whtfon &0Dormbm[36ilno st ga m
believe thaticonflict can bean important learning element in S&QJ herefore,

competition between playersasdriving power of many social mediarges.

Facebookfeaturesfor motivating social interaction

As outlined earlier in this section, social interaction is the maamnforcer for
sustained contribution in communibased gamesin terms of social interaction,
features that characterize social game&aceboolcanbe grouped in 3 categories: a)
communication features, b) collaboration features, and c) competitiamedef1].
The summary of these features is shown in Table 5.
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Table5. Classification of Facebook featuries social gamef21]

Stimulus Features

Chat / Instant messaging

Mailbox

Online / offline state

Historyof | ast friendds ac
Communication Requests to install the game

List of friends already using the game
Showing off playeros a

Notifications

Posting game aewisfeedi t vy

Challengng friends (in game)

Request for challengeutside thegame
Competition g de = )

Leaderboardglobal and among friends)

Achievements

Visiting / helping friends
Sending gifts

Recruiting friends as helpers
Collective quest
Collaboration
Exchanging object§.e. for collections)

Sharing objects arequestf e . g . I am
Voting forfriends( e . g. best of é°

Sharing wealth (when winning a trophy, etc.)

3.3.4. Possible caveats with games on Facebook

In this section we present some of the possgitialls associated with games on
social networks, which must be taken iatount

Considering the evathanging nature of Facebookterms of its rules and APthe

reliance of thegameon the underlying platform may cause unstable behaviour and

limit game functionality. Limitations in the platform may mpact t he game
capability for social scaling andreate sudden barriers for players to use the
applicationthe way they intended to [37].
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The use of micrd@ransactions and advertising in social media gameeses risks of
identity breach or misuse of personal informatiBastcases ofscam andprivacy
violationsthroughfraudulent marketing practicdgdan impact orthe reputationof
Facebookwhich in turninfluenced negatively the trust of gam§g36].

Despite that social media games can be developed at lowtlmshaintenance and
marketing costs required for sustainable player engagement can be disproportionally
high [36]. This could pose a barrier for cultural heritage institutions with limited
financial resources.

Finally, theoveruse omisuse ofcertainin-build social featuregn games should be

avoided. Thesa al | ed eferdi ,sipamo caused by sending i
or too many notifications to userods feed
distribution [40].

3.4. Summary

From existing literature sources we identified the types of activities that can be
crowdsourced for the purposes of cultural heritage institutibfieecame evident that
many tasks can be wrapped in the contextasffual gamesoffering an alternative
way to allocate human resourc@he GWAP concept defines a set of guidelines for
designing such kind of gaméale found a number of examples of hgamification
wasused to generate data for GLAdIlections

Following the direction of our research, we investigated how cultural heritage
institutions make use of social networks to reach laagdiencesOur study showed
thatthe presence of GLAMs on social networks can significaerlyanceheir public
outreat and even elicitlata collectiorby hosting content on largared spacesich

as Flickr.However,there seems to ke gap between GLAMs and social networks in
terms of deploying integrated applicatiams OSN platforms. Although little research
existsin this field, we identified someuccessfulexamples of using social media
games for crowdsourcing purposése works by Kuaet al[39] andRafelsberge&

Scharl [40]outlined the main design principles foommunitybasedgamesaimed at
harvestingusergenerated dataPlayfulness and interaction between players were
found to be the main drivers for user engagentfamthermore, we identified a set of
Facebook features that enable social interaction, as well as some of the platform core
functionalite s particul arly wuseful for the design

Thus, we attempt to fill the gap in research bgmbiningthe features of casual
GWAP games with those @in OSN platform to create a communitased metadata
game for digital archiveg hisis done in the next chapter.
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4. Game prototype: Art Collector

The three concegptstudied through the literature review are brought together in a
practical application, which is the game prototype called Art Coll&ct@ur
objective was to build a simpleyd to time constraints) bdinctional casualgame

that could demonstrate the findings of the theoretical studlydraw a parallel with
existingcrowdsourcinggames

The process of game desigmvolves determining game genre, content provider,
social featuresgameplay & rulesuser interfaceand technology used to build it.
These steps are described intlegtsections

4.1. Choice of genreand content provider

Following the example ofhe ESP Game and isuccessotswe chose to build a
metadatatagging game, which belongs to theord games genre.This choice is
supportedy the following facts

1 Word games are relatively easy to build because they doehyobn heavy
graphics ofancyanimations
1 Tagging is familiar to most internet users and does not require a lot of effort,
hence it fits perfectlyo the context of a casual game
T Tagging all ows for automatic Avalidati
metadata
1 The adoption of this genre hgany GLAMs makes it easier to compare our
prototype with similar crowdsourcing games

In fact, ourapproactentailstakingan existing tagging ganas a basiandimproving

its logic by adding extra functionality to it, including the elements of social gaming
(more on this in thdéollowing chapters)Being a tagging gamés goal is togather
usergeneratedags for collection items presented to playerhe game

Metadah tagging in crowdsourcing gamean beused to annotatemage, audio or

video contentLike the majority of tagging games, we use imagethagsontent of

our game due to theride availability of archived photo collectiorisat have been

digitized andopened up for public access by many GLANDne such source of

digital imagery is thaveb serviceof the Swedish Open Cultural Heritag€OCH)

which aggregates picturdsom multiple content providers of open datdated tothe

Swedish cultural heritagg33]. For our game wechose to work with anmage

database of the Swedish National Heritage BoBRrd k s a nt i k #)awhichei$ mbet et
oneamongtwenty four otheiSOCHmemberinstitutions The particular organization

offers nearly 100.000 digitized images that have to do with heritage and historic

2 https://apps.facebmk.com/art-collector
2 http://www.raa.se/
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environmentissues.Theseimages mostly depichistoric buildings andlocations
which in our belief is annteresting and relatively easg-annotatematerial. All
image sets provided byhe Swedish National Heritage Boalthve been released
underthe Creative Commons Licerf8¢CCO 1.0), which means that they hold no
copyright and hence can be used freelgungame

4.2. Choice of social features

Our goal was to determine a subset of social features representing each of the three
categories listed in Table 5The set of features that wieund reasonablgo
demonstratén the context of our game included

Leaderboardcompetitionfeatureg

Friend request&communicatiorfeaturg

List of friends(communicatiorfeaturg
Achievementgcompetitionfeature
Postingnotificationsto news feedcommunicatiorfeaturg
Challengng friends(competitionfeaturg

Sharing a trophy (collaboratideature

= =4 4 4 45 45 2

The way we use these features in Art Collector is describ®dation4 4.
4.3. Game rules

As the name suggests, players of the game become art coliethesscompete with

each other for art piecesd. images) in oder to build the richest private art gallery.
Being the richest means having the highest value, calculated as the total value of all
pieces in a gallery. The value of a piece is determined by the total amount of tags
associated with jtmultiplied by 10 For example, an image with 5 tags has a value of
50.

There are two types of galleries in Art Collector where art pieces are stored:

1 privategalleries, where each player keeps art pieces that they won;
1 public gallery,containingart pieces that have not yet been won by anyone;

Players start with an empty private gallery and can challenge art pieces from either
public gallery or from private galleries of other playérs.win an art piece, a player
must guesghe halfof tagsasseiated with it.

The top 3 art collectorare awardedvith gold, siver or bronze medalwhich is
indicatedby a special icom the leaderboard.

The gameplays described in details in the neséction

2 http://creativecommons.org/publicdomain/zero/1.0/
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4.4. Gameplay

The game consists of two rounds and is played iteratively. The Maimu screen
serves as thehome page, which displays important information and provides
navigation options The structure of theMain Menu, Round 1 and Round i3
described in théollowing sections

The gameds messaging system guides the pl a
useful informationsuch as game rules outcomeof the performed actions. Message
windows also contain navigation buttons for quicker access to other game screens.

The screenshots of the game gireenin AppendixA.

4.4.1. Main Menu

When a player entetthe game theyaretransferred to thélain Menuy precedingan
information messagexplainingthe purpose of the gamand its rules (see Figurel).
The snapshobf theMain Menu screers depictedn FigureA2.

The topmost paif the screen shows the gatiike and two information boxes, where
pl ayerdos tokens and the amount of art piec:

The personal gallery is shown at the bottom of the screen. This is alheo#lected
art pieces are stored, sorted by their vallee total value of the collection is shown
onthe right of the gallery title.

The total value is what determines the winner, as it was stated in game rules. The
fiTop 1@ columnon the leftdisplaysthe leaderboard, whertetop 10art collectors
are placedn the ranked order

Therieid® col umn shows the | ist of frierdi ends.
requestfeature of FacebookPressing h e ichrnoe xt t o f rissuesnad 6 s avat
invitation to play the gameA player earns 40 points for each friend who accepted an

invitation.

Finally, two large button# the centre of the scre@ame used tmavigate the player to
either of the two roundshe button of the second round is disabled if a player does
not haveenough tokensln this casethe small text in red informs a player of how
many tokensieed to be earned order to enter the second round

4.4.2. Round 1fTag It'0

The first round is based on the Alum Tag game and offers the same functionality and
a similar inerface. The screenshot of the first round is shimwFigureA4.

The purpose of the first round is to earn tokéiee round caosists of 4 turns. In each
turn the player is asked to describe @#mage presented on the scre€omma
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separated tags are entered in the text fialderthe image. A limit of 10 tags was set
to discourage keyword spamming.

Under the text fielda sample tag input is demonstrated along with the reminder to
add only meaningful and accurate tags.

When thefi Dned buttonis pressed, tagget addedo the image and the player is
rewarded with tokensThe current score is indicated in the-taght information box

The calculation of tokens is basedtbe uniqueness of contributed tags: 4 tokens are
credited for each new tag and 2 tokens are giveedohmatched (prexisting) tag.
Images thahavereceived at least 4 tags are automatically added to the public gallery
from where they can be challerg® the second round.

Imagesare loaded in a random order from the remote databatsheoBwedish
National Heritage Board. The priority is given to images that have already received 1
to 3 tags from other players. This is done to speed up the processiofy them to

the public gallery. Like irfmanyimagetagging gamesplayers can skiglifficult or
uninterestingimagdsy pressing the ASkipo button.

Upon t he r ou nadsongnmargvimaogw popstupwithn statisticsregarding
contributedtags(see Figure\5).

To reward the most active players, two types of achievementsise@® fi Power
Tagger o for adding a total of 50 tags,
tags. Achievements are triggered automatically by the Facebook platiehith

anc

postsas peci al notification with an aa@ascompany]

shown n Figure Al11l.

443. Round 2 #AChall enge! 0o

The second round gives a player ttlganceto win an art pieceto their private
collection. To do soa player must guess aerctly the half of the tags assignedhe
challenged art piecef(the total number of tags is odd, the amount of tags to be
guessed is rounded down, e.g. 4 out ofE¥ch guessing attempt costs a player 20
tokenspertag. That is why the player iallowed to enter Round 2 only if they have
sufficient tokens for at | east the fneasi

The Round 2 is completed in two steps:
Step 1: Choosing an art piece

The first screen athe second rounid shown n FigureA7. At this stage playerhas

to choose an art piecerfchallenge either from the public gallery (on the left) or from
private galleries of other players (on the right). Art pieces in galleries are sorted by
their value. In the private gallery the priority is given to art pieceslohy er 0 s
Facebook friendso encouragehe competitiorbetween the player and the members

of their social network.

35

€S



When a player rolls over an image, itpieviewedin the centralframe At the same
time, the informatiorbar under the frame indicates theteria for challengingthe
currentart piece namely:Tags to guess, Tokens needadd Attempts. Images that
satisfy these criteria display the yellow shield iconmouse oveindicating that they
can be challengedVhen the player selects an imagegythare transferred to the
second screen where the challenge takes place.

Step 2: Guessing tags

Challenge means guessing tdhat were added by othetayers A playerneeds to
provide tags in the text fields presented on the screen (see Rigurehe number of
text fields corresponds to the amount of tags that need to be guEssedmount is
shownon the information boxn the topright corner of the screefi. a challenged
piece contains tags that were added by the same ffafgre they arehighlighted as
taboo words and cannot be used for guessing.

Af ter al | tags have been entered, a playe
resultof their attemptFields containingorrecttags are highlighted with green border
whereas those witimcorrecttags arendicatedwith red border.

If all tags were guessed successfuthe player receives a congratulations message

(see Figure Al1l0and t he art piece i s aWimhieghlsada o pl aye
triggers the Facebook dialog windakat welcomes a player to brag about the victory

and share the acquired image on thieline The resulting post is illustrated

Figure Al12.

In other cases, the player receives a summary wirslmwinghow many tags were
guessedorrectlyand how manwttempts are left (see Figud®). In total, 3 guessing
attempts are given for each art pigger game sessiorDuring the subsequent
attempts, a player is only asked to guess the remaining tags for the piece. Thus, any
tags that were matched during the previous attempts are savedramdted tdaboo

words.

Any tag that was not guessed corredlgdded to the art pie@nd therefae raisests

value by 10 units. Thisway,f somebodyds art piece is chal
is countervailed by the likelihood hat i ts value wil/l be increec
reward principleo [35].

Similarly to the first round, the seod roundtriggerstwo achievementsti Po we r
Guessero for winning SapertGoessarl f of Wi antngi ac
of 10 art pieces (see Figutd 1).

45. Game build

Art Collector is abrowserbasedgamethat targets modern browsers. Due to the
limited time frame allocated for the project, full compatibility with older browsers and
mobile version of the game were not considered during the development.
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The cgame interface wascreated using HTML and CSS3 arlde graphics were
designed in Adobe Photoshop. We chose to use a wooden backgroundginmtte
match the environmental theme of tRe k s ant i k & ghoto eofeatibne The t
access to this collection is done via SORBSTful API requests.

The gamdogic was implemented usingVC pattern (Modeli View i Controller)
and web technologie3avascript, Jqueryhjax, PHP. We used MySQL database to
store gameds dat a.

The integration with the Facebook platform was done using Facebook SDKs for PHP

and Javagipt. According to the Facebook terminologyt Collector is a game built

Aon Canvaso, which means that the applicat
from within the app.facebook.com domain, so that it appears to usarsiategral

part of the social network[34]. The gamecan be found on Facebook under the

following URL.: https://apps.facebook.com/amllector.

4.6. Summary

Although all tagging games serve the same purpbsg is to generate useful
metadatatheir game logic can follow different scenarios. The simplestlaohost
common is a singkplayer scenariowhen a playelis rewardedfor describing an
imagewith a series of keyword©ther games such as the ESP&deaturemore
social, multiplayer gameplay where players are rewarded for matching inputs of their
opponents.

In Art Collector, wetook a complex approach that comhbihéwo methods of

met adata generation. The first logethddod i s t
we used in Round.1For this method we borrowed the logic from Alum Fagcasual

tagging game that offers a tdbased structure and a scoring sysk&rsed on whether

contributed tags are unique or nDespite that thisagging strategyas beerwidely

used insimilar gameswe found that it dichot provide much space ftre integration

of Facebookds whiclh was aur primarg gal We seeded more

sophisticated scenario that copldbduce metadatay means o$ocialinteraction

Thus, in Round 2 we implemented another type of metadata generation which is based
on matching user inputs. Contrary to the ESP Game, in Art Collector tagimgai€h

used o trigger the winning conditiomstead of accumulating points. In fact, points

are spent rather than collected. Moreowegs generated throudhiled guessing
attemptsget added to the challenged imad®¥e adhere to the logic thatayers ae
motivated to provide only the most relevant and accurate tags to be able to guess other
pl ayer so i rFipaliyt ArtcGoltectoe fedtureg asynchronous plawhich
increaseglayeso retentionin direct proportion to the activity dheir friends. Thus,

tag matching in Art Collector was used in a different manner and in different context,

when compared to the ESP Game. Findingg@erbalance between various game

37


https://apps.facebook.com/art-collector

parameters such as guessing attempts, value of an art piece, score artdofitagsn
to be guessed was a challenging task.

The important step of the game design was to combine the two methods of metadata
generation into a meaningful and interesting game scenario. Our efforts yielded Art
Collector as a resulting idea for tigameprototype. h this gamewe tied the two
methods together by th&ngle scoring system, where tokensaccumulated in the

first round are spent for guessing attempts in the second round.sping of
competition that we tried ttosterwasneededo keepplayers interestednd willing

to play In their pursuit for art pieces players are motivated to play both rounds
iteratively, generating metadata as a resttheir actions

Due toincreased complexity of thgamelogic, explaining game res and givig
instructions toplayes presented a challenge. According to the casual games concept
dictaingt hat @Al ear ni ng Finstwotionkshoulg e &eptianshortas f un o
possible with game skill learningntegrated into the game flow [22,8[hat iswhy

we divided the information in three parts: a welcome messlag@n before the Main
Menu screerand twoinformationmessageshownbeforeeach roundTo keep thee
messages concisenly the absolutely necessary bits of information are given for each
stage.The rest ofgameplayspecificsare left to be discovered intuitivetitrough the

user interfaceAs noted inSub-section3.2.4., in crowdsourcing games it is important
that a playeclearly understands the purpose of the game and their role inat.i3h

why the welcome messadpeginswith a statementhat informs agplayerabout their
contribution to the Swedishultural heritage while the message in the first round
informs a player how their tags will be used.

Our main goal during the game design was to combine features and design principles
of casual gaming, social gaming, agaimes with a purpogbat we learned from the
literature reviewln terms of casual behaviquwve designed a game that offers dapi
progess through both rounds, varied game difficulty (dependingctmdlenged

pi ecesd Abastep mstryctiorss tared gmmediate gratification (tokens in the
first round anda fitrophyo i n t h e sla additiod to the seleaded social
features listd in Section £, we implemented the majority of GWAP features
described in Sulsection 3.2.2namely score keeping, randomness (when loading
images from the photo collection), taboo words, player skill levels (in Facebook
terminology- achievements), high score list (in Facebook terminologaderboard).

The disadvantage of the Alum Tag scoring systieat we used in the first round is
that it does not encouragéayersto add correct tags. In the context of Art Collector,
one of the possible playing strategeaild be to add erroneous tags on purpose so as
to make it difficult forother playerso guess tagsn the second round. The problem
can be addressed by reversing the lagiiche scoring systenand increasing the
difference betweepoints awarded for unique or matched téigs example awarding

2 points fora unique tag and 6 points f@a matched tag)This would motivate a
player to enter accurate tags in hope thatesofnthem will be matched ambints

38



will be accumulated fasteAs an additional measufer securing data qualifytags
produced in the first round could be checked for validity before getting tied to images.
One of the possible validation models would be a-$tep semautomatic validation
based on dictionaryin such a model, usenput is first undergonspell checking
through automated tools to filter out words thkat notexist in English dictionary.

Any tags that do not pass the spell chedtrolare marked for manual revietvat

is performedby either a game moderator or other players. In the second case,
validation of metadatanay take place irthe context ofanother gamaimilar to the
Brookl yn Mus e umomeremplayes vae fof gags! added by other
players and decide whether to keemliscard them.

» http://www.brooklynmuseum.org/opencollection/freeze_tag/
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5. Evaluation

In this chapter weanalyse theresults of the survey and measure various game
parameters to assess playerso participati ol

5.1. Participation
5.1.1. Game promotion

The recruitment of game testers was didmeugh Facebook groupg&rom the day of

its launch, Art Collector was submitted for review to be listed in the App Center,
which is the primary way for users of Facebook to find games. However, during the
testing phase the application was still pending a review and was disdevenabby

its name in search. For this reasdme fnitial gameplay testing was done among
Facebook users from the personal circle of friends, colleagues and fellomtstude
The invitation to take part in the game was sent via Facebook and Twiteetater
stage, we promoted the game on Facebook groups related to the subjects of our
research. For locating these groups we used keywSwdsden, Swedish history,
cultural heritage, crowdsourcing, open data, metadata, gamification, games, game
developmentand so onThe promotiorin groupswas done by sharing an application
fan pagé®, which was created as an extra entry point for the game (see Figure A13).
Targeting diverse groups was needed to evaluate our prototype from different
perspectives.

Before the game launch, we goaded the public gallery with 10 images of 4 tags
each tamake sure that even the first player will have enough pieces to challenge.

5.1.2. Quantitative analysis

Over the tweweek period,the application received a total of 103 nsseThe
application fan page received 20 lik&haringthe fanpage on Faceboogroups
caused a relatively steady grovihparticipation, as illustratechiFigure 2.

* https://www.facebook.com/pages/ArCollector/627350493946321
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Number of users
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Figure 2.User participation

13.6% of participantswere recruited vidriend requestsissuedfrom the game, as
illustrated n Figure 3.

Participation via requests
20

15

10

14/May 15/May 16/May 17/May 18/May 19/May 20/May 21/May 22/May 23/May 24/May 25/May 26/May 27/May 28/May

Figure3. Participationvia friendrequests

Player retention was found equal to 56.3%, which indicates that more than a half of
playersreturnedto the game at least onddowever,35% ofvisitors were not active

in the game and did not generate t&8fsstories were published from the application,
which were clicked 10 times.

Demographic data provided through Facebook Insights indicates that male players
outnumbered female players by 10%, while the biggest age agopfayerswas
between 25 an®4 years More detailed informatioron demographicss given n

Figure 4.
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Demeographics - Total Users

Gender and Age?
Female 45% . m A0 &
1824 S5+
——
1.5%

- 55% =

Figure4. Player demographics

5.2. Contribution
5.2.1. Quantitative analysis

The overall playing activity after two weeks yielded 2841 tags for 431 imagts
an average of 5.33 tags per imaBgnamics of user activity are presentedrigures
5 and 6.

Number of tags
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Figure5. Total number of tags
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Figure 6. Total number of tagged images
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The number of mostproductive players identified by earned achievements is
presented below:

1 12 Power Taggers with 50 or more contributed tags

1 6 Super Taggers with 100 or more contributed tags

1 4 Power Guessers with 5 or more art pieces in the gallery
1 2 Super Guessers with 10 or more art pieces in the gallery

Tag matching in both rounds produced 383-naigue tags, which means that 13.5%
of the total amount of tags weaeitomaticallyalidated though agreement.

5.2.2. Qualitative analysis

Manual inspection focontributed metadatarevealed that the vast majority tdgs
(more tham0%) were single dictionarywords correctly spelled in English language
(with some valid notdictionary exceptions suchés 8 58 ¥ol vo o) .

User input that falls outside this categorpiesentedbelow:

1 115 tags or 4% were tweword phrase¢ e . ¢ . Aroyal f ami

1 32 tags or 1.1% were comprisedtbfeeor more wordsSome ofthemwere
short phrasesuch asif or e st in springo or fiman
were compl et eFoat ball toarh Preparing thekgeundi for the
matcho

1 70 tags or 2.4% were added in Swedish language

1 12 tags 00.4% were identified as spam

1 35tags or 2% were misspelled r bad quality tags (e.

1 8 tags or 0.3% were added anwrong mannerseparated by space or dot

characters instead of comma as it waguired and exemplified in the
instructions

Il yo,

1 31 tags or D% containechames of various locations of Sweden, meaning that

some players werable to identify them on images

An example ofusergenerated metadaits presented in Figuré. The completelist of
tagscontributed by users of Art Collectmr available athe URL

http://www.artcollector.me/statistics/showTags
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e windows
e shutters

e manuscript
® paper

e ancient

Figure 7. Example of sergenerated tags

5.3. Survey results

As stated earlier in Section 2tBgoption to complete the survey and earn tokens was
offeredto playersonly upon the completion of the second roufitiis was done to
ensure thabnly committed players provide their feedback, based on actual playing
experience of the entire game.

5.3.1. Participants

Over the tweweek period,31 players provided their feedback via thsurvey
According to the provided datparticipants in the survey were:

1 12 students

1 6 cultural heritage / open data experts

1 1 gamer

1 2 game developers

1 10 players who identifietd he ms el ves as fijust a visitor

Diverse backgrounds of playemnsere a positive factor thatshowed different
perceptions that players have of the game.

5.3.2. Player motivation

Analysis of motivational factors for players showed that:
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5.3.3.

18 players participated out ofiriosity

5 players were looking for fun / entertainment

4 players wanted to make a contribution to the photo collection

3 fellow students were eager to help the research

lstudenthad a ndAprofessional I nterest
interestinSwe di sh cul tur eo

Gameassessment

The results of layer assessment @frt Collectorin terms of gameplay, difficulty,
graphics, instructionsand imagesareillustratedin Figure8.
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too easy
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improvement not clear

9% I' /9%

impressive
19%

Images

uninteresting
12%

very
interesting
16%

Figure8. Gameassessment
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5.3.4. Player comments

Players were asked to express their overall playing experience by emphasizing the
strong and the wvaik sides of the game and to give suggestions for its further
improvements.Through aalitative analysisof user feedback weavere able to
categorizeéhe answerby:

Game idea

Almost the half of allpositiveanswerseceived from player§48.4%)was about the
concept and the idea of the garllany playersthought the game was interesting and
challenging Some of the answers provided figyers were:

Af8ems |ike it would be a fun gamebod
fiLike the idea to give my tagstothe collei o n 0
filntelligent game, really nice, smart and cute idlea

The game was well receiveaimongall cultural heritagel open dataexperts,with
answers like:

Alt seems |like a really i andaddéstléectivg way t o
knowledge

fiLove the idea of gamification as a means to dbate to a database of art ta@ys
filt's quick and challengindhas variety and unusual images
Feedback provideby gameexpertsalsocomplimentedhe idea of the game
AfiA good way to crowd source tags for the ar
AGami fication at its best! Bravoo

Severalparticipants responded negatively:

il don't Il i ke pl ayawhgle.ldhinkntbas thegame fieeads a b oo k a's
story |linebo

il am not attracted to annotate the pictur e
l' i ke a testo

fiNot sure, why | should play it again
One player liked the idea of the game but did not understand its purpose:

fiWhat's the overall point of collecting the picturée&h ai ast he end?0

Gameplay

Some players gave answers with euf® on various elements of the gameplay.
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Sound effects2 playes commented thathey liked them while 2 other players
commented that thayould like to see the option to turn off the sound

User interfaceb players commented that they like the appearance and design of the
game, its simplicity and usdériendliness.2 playes suggested tamprove the user
interface.

Instructions:5 players thought thahey were too lengthy or obscur@ne of the
playerssuggested to use graphic explanation of the interface and to add an option to
check the rules while playing.

Other gameplay improvements that were proposed by players included:

1 More rounds

Improved navigation

Seeing correct answers in the second round

Showing additionalinformation about pictures the first round

Timed challenge in the second round for more suspense and difficulty

= =4 =4 2

In addition, oneplayer commented that the gariéakes a lot of hard earned tokens
from the first part, in order to do the challenge part!

Images

The photo collection used in the game was commentedanayy players, both
positivelyand negatively

8 playersthought that images were among the strong aspects gatheand added
c 0 mme n tnice dictudessthatmake you curidgus and #Al | i ked Vvi ewi ng
photographso.

11 players considered images as either obscure or monotonous or unfanmbar to
Swedish visitors. On e he imaggsewere phbtegaphge o mme nt e
was expecting art in other forms

Privacy

Two userscommented our posts on Facebook groafbsr an attempto access the
gameand expressecbncerngegardingheir privacy.

fiCan you explain more what data are you gathering and what information will be
contributed to public memory please?

~

fi | donét play games that | dondét know well and
reasonsao
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5.4. Discussion

Taking intoaccount the short period of game testmgithe absence of Art Collector

from the FacebookApp Center game promotion orracebook groupsattraced all

kinds of participants thatve targetedi students, cultural heritage experts, game

developers andyenera public. The existenceof various Facebook communities

grouped by interests makes it po$sito target specific audiencesated to the topic

of the game We found that many members of such groups were enthusiastic and

willing to accept new ideas in gas Thisinterestwaga | so supported by th
feedbackCuriosity to try a new game was the main stimulus for most players.

In terms of generated data volume, the game demonstrated promising dynamics. User
participation had a stable growthroughout the testing phase, with a good retention
rate. To assess our results bettere comparedthem to thoseof Ri d gimayes
tagging game called Dgravhich produced 6039 tags over a thieenth period of
testing[7]. This means that on a-lieekly scale Art Collector generated about 2.8
times more tags than Dora dithe existence of the second round in Art Colleeatat
leveraging Facebook social channelmay be the reasongor the increased
productivity.

On the downsidecontribution was noevenly distributed between all players, with
approximately onghird of players being unproductiv&his is in line withthe
phenomena that only a small portion of people contribute most ofgaserated
content [3].In Art Collector, the reason for theould lie inthe photo collection itself,
which wasfoundto be too challenging or uninterestibg many players, according to
the survey Moreover, taggingidifficultd images requirethe useof more complex
vocabulary, which could pose a barrier for gy who are nonative English
speakersActually, two playerscommented that theyere not sure in what language
they shouldtype tags, despite that the user interface, instructions and #heen
example were given in English.Apparently, that wasalso the reason why
approximately 2.4% of tags were added in Swedish lang&gee of other possible
reasons forpotential players abandoning the ganadter receiving the welcome
messagecould lie in unwillingness to read through the game rules, insufficient
knowledge of English language, lack of time, or simply visiting out of curiosity
without havingtheintention to play.

Wh e n it comes t o providing instructions,
Ai nformati veo ¢ amhelva@dumé & mstructioms graveshini directe .
proportion to the complexity of the game scenawhile the majority of players

statedthat the instructions were pretty clear, we faced some controversial demands

from certain players who asked either for shoitestuctionrs or more detailed

explandions (as it was the case with specifying the input languale).partially

solved this problem by integrating some of the instructions into the game flow, in
accordance with the casual games concEpis was implemeted through tooltips

that highlight taboo words in the second round, explaining that the word has been

49



used alreadyin a similar manner, a short line specifying the input language could be

placed under the tag input field in the first round. It is worthntioning that the

tagging example that clearly shows how to add tags to the input field was ignored by

some players who added them in a wrong manner or produced phrases and sentences
instead of keywordd-dowever, these cases were very rdiee lesson larned from

the game evaluation shew that instructions may directly affect the quality of

produced metadaths out |l i ned by Owmotiwtng it oAy foryo [ 3] ,
participation but also supporting quality contributions appears to be a major
challenge .

In terms of data qualityArt Collectorperformed exceptionally welAround 95% of
usergeneratednetadata wereomprised ofoneword tags otwo-word phrases that
were foundvalid andusable (even excluding those in Swedidiije relevance of tags

to images wasot considered as a factor of validiigcause it can be very subjective
and should be judged by the staff of a collection owning institutidowever, we
marked asmalls ub s e t of t a g,gesmtes thafi dulgedtivity is alsoian y 0
issue in this caseThis was done from the ppective of the game, since non
dictionary words are very hard to be guessé&bus, validity of a tagcan be
interpretedd i f f erentl y dependi ngnhbebadfottlse ggmer po s e
but good for the search in the collection). \Welieve that instructianplayed an
important role inassuring the quality aiser inputby pasing the correct message to
players about their contribution to cultural heritage.

Privacy concerns were identified as a possible barrier to participagieen though
mostplayers are used to Faceboaplicationrequests to accesdiseir personal data.
However, removing access to user data would come at the expepsesofalized
gameplay The inclusionof the gameto the Facebook App Center might partially
solve this problem by givinthe gamea better reputation.

Unsurprisingly, the quality of photo collection in an image tagging game seems to be

the concern of most players. In a sensd, @allector failed to meet the demanaf

many playersn terms of image quality, or better say, interestingn8kipping too

many images comes gonflict with the casual gamesle of fast progress through the

game.There were also sonmainor issueswith the access to the photo collection via

API, resulting in some images being returned incorre€ilythermore, & one player

noted,t he context of Ar t Coll ector needs pic
Combining content from multiple sourcesuld be a good way tbring variety to the

in-game photo collection.

Results show that Art Collector was successful in providing varied levels of difficulty
to its players, with relativelysmall difference in percentages of players who
consideredhe game as easy (19%) or difficult (25%). Most players thought the game
had a medium difficulty, which shows that a good balance was achidvedtver, it

is not clear if players were referring to the difficulty of the first or the second round,
or both. Thedifficulty of play in the second round depends on the quality of user
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input in the first round and cannot be controlled by the game develogbe context

of Art Collector, even short twavord phrases added in the first round can make the
second round>@¢remely hard, unless the winning condition is triggered by matching

at least one word in a phragdeverthelessother parameters such as number of
guessing attempts or number of tags to be guessed can be adjusted in order to keep the
gamewell balanced.

Despite that players were informaboutthe purposef the game before entering it,

the main drivers for their participation were not contribution to the collection, but

curiosity and funWe explainthis by the fact that most people visit social netwaoks

spend their free tiinsemethiagtiataaylcommeanibasedd fhave
game must be able to offer, no matter how serious and noble its purpdse is.

outlined by Jarvinen [35], focusing on pl a
emdional engagement rather than highly intricate and innovative gamiegagn if
thesetwoaremt necessarily in contradictiono.

In this work, the contribution of the social network context can be seeugthithe

| ens of A econhpétiiobi communication features of Facebook that were
implemented in the prototype (see Section 4.2) in order to enable social interaction
between Facebook community members. Bragginghemews feed(public wall)

using textual notifications and images of acgdifart pieces was a combination of
collaboration and communication elements, which allowed players to share their
winnings with the general public die social network, generating extra entry points

to the game (10 clicks were produced this way). A changhe game logic would

allow for another collaborative feature prominent in many Facebook games, which is
the call for help from friends. This could be implemented as a notificakianh
welcomesfriends to guess remaining tags for an art piece in chseweral failed
attempts in exchange for a rewadlist of friends with an option to invite a friend is

a standard communication feature of Facebook games, which is used by developers to
recruit more players. Players invite their friends either forveare or out of sheer
willingness to challenge a friend. In Art Collector, 14 players were recruited via
issued friend requests. Challenging friends is a characteristic competition feature of
Facebook that takes advantage of strong emotional ties betwager pind their
friends and allows them to engage in a head to head competition. The ability to
challenge a Facebook friend in the second round of Art Collector creates a spirit of
competitiveness and gives a more personal feel to the game. Other fdativgsre
implemented to foster competition were leaderboard and achievemEngs.
leaderboard is a ranked list of top players that displays their overall game score. It
should be noted that t Isieoftenstroageritiamgeiit o be at
other rewards offered by the game. Thus, in Art Collector a player might use the
leaderboard to strategically target top players for challenge in order to take their place.
This behaviour of frequent position changes in the leaderboard was noticegittiarin
game testing phase. The Achievements API of Facebook provides mechanisms to
automatically trigger certain piefined conditions met in the game and post them on
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the wall as player achievements. Similarly to bragging on news feed using
notifications, Facebook achievements offer increased exposure of game activity on

the social network and serve as entry points to the game. Willingness to match a
friendos achievement or t o | eonstderabler p t o
motivations for sustainablegl. In total, 24 player achievements were triggered and
posted by Art Collector. The set of the above features constitutes the core of the social
network context in our game prototype.

Towards Art Collector v.1

The aforementioned findings and creative comments left by some players can be used
to make a transition from the prototypeattull -fledged game, especially considering

the keen interest towards the game that slswn by the owners of the photo
collection. We believe that the inclusion of Art Collector to the Facebook App Center
and monitoring its performance for a longer period of time should be the next step in
this direction, which would allowus to make a more realistic estimation of the
app!l i cetidiency and \@ability.
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6. Conclusions

6.1. Answering the research question

The research question of this thesis was formulateidHasv can gamification on
social networks contribute to crowdsourcing metadata for digital archives of cultural
heritag&o

To answer this questionye studiedseveral concepts crowdsourcing, gmification,

and social networks from the perspective aultural heritage institution$n parallel,

we developed a crowdsourcing game prototypehe Faceboolplatformto test our
hypothesisThe research methodology used in this thesis entailed literature study of
relatedworks and applications, designdcreation of thegameprototype and survey

of players.

Our study showghatgamification of crowdsourcing interfaces in thetatdl heritage
domain has established itself as an effective practice to harvest human intelligence in
a pleasant and entertaining walhere is also evidence that crowdsourcing is
becoming more prominent feature social media gamef85]. Deployed on saal
networking platforms such as Facebook, crowdsourcing garaeserve as the
gateway between GLAMs and OSN communities.

Exposure ofrchivalcontent on large photsharing OSN such as Flickr has proven to
be a powerful way to increase the outreach of digital archives and enrich them with
usergenerated metadat@argetingeven largelOSN audiences such &acebookfor
metadata generation is pasle by taking metadata games to the dimension of social
networks that support the developmentimtegratedapplications.The immediate
advantage of this migrati emadiesd tcloemmainaitlya l
potential contributorsThe fact thathrough Facebook groups we were able to recruit
game testers ranging from students to professionals indicatesothialt networkcan

serve asa platform of collaborative metadata generatfon digital collectionsi
something that projects like Living réhives attempt tcacreate To foster public
participation, OSN platforms provide mechanisofiiral promotion through social
channels, as well as powerful metrics that help to mooger engagement, retention
and many other parameters that are central to a crowdsourcing application.

As a part of viral mechanism, content shargam be a good way of exposing the
content of archives from the apgtialcati on
networki the way we did it in Art Collector. This could elicit interéstvards the

contents of theollectionfrom non-players andattract more contributors

Micro-transactions as a way to monetize social media games could be utilized by
GLAMs to raise funds for preservation of cultural heritage. This way, players
voluntarily contribute not only their knowledge and efforts, but also their financial
resources taligital archiveg all as a side effect of playing a game. In such cases it is
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important to balance ethical implications with teonomicneeds of an institution
[36].

For existing crowdsourcing applications in the cultural heritage sector, requirement
for registration isconsidered as thenain barrier to participation [8JFor a game
deployed on OSN platform, this barrier is eliminated due to the fact that users engage
in play from the state in which they are already authenticateel.only requirement
might be to authorize the game upon installatiosomething that users need to
experience only oncélowever, we found that for some users authorization can create
another barrier due to privacy concerns.

The fact t hat soci al me theiraplaygra offers new k n o wo
opportunities for personalized gameplay s peci fi cal ly adjusted to
instance, access to spoken languages could be used ttheffdayera selection of

translation tasksAutomatic preload of image contentmatchinguser 6 s per sona
interestsor geographic locatiostated on the profile page is another option that comes

to mind.

When designinggommunitybased GWAP games, the emphasis should be made on

rich interactiondetweerplayers[39]. Art Collector was a example of how metadata

games for cultural heritage can be adapted to a complex,-praygr social

environment. The outcome of prototype testing provieedencet hat fAc-ommuni ty
based games may be a feasible mefomod for
cultural heritage institutionsWe concludethat the social enrichment of metadata

games requires more sophisticaesignwhen compared to traditional metaalat

games.

Collaborative metadata generation social networksould be implemented an
ecosystem of mirgamesthat represent different tasks [7,4@ppableof engaging

both experts and general public such an ecosystem, usgggnerated datarepassed
between games for validation, linking, correction, translation or attigvities The

ability to choose from tasks gives players the freedom of action and ways to define
t heir o {88], making sute that committed players never run out of new
challenges [40]We believe that the social network infrastructure is ideal for such
kind of multiplayer asynchronous interaction.

Summing up, we believe thabcial media gaming is the nexepg in evolution of

crowdsourcing games, allowing them to be personalized and socialized at greater
extent than befor&&§i nce crowdsourcing is about fAcrow
social networkshould be a primary target foultural heritagenstitutons thatwish

to leveragethe wisdom of the crowd®©ur work demonstrated how this can be done

in theory and practice and pointed to the advantages and shortcomings of this
approach.
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6.2. Future work

Considering that more thaa half of users today access Facebook via phones and
tablets, developing crogdatform crowdsourcing games should be an absolute
necessity in any future endeavoufacebook platform capabilities enable games to
run natively on both iOS and Android and taidantage of the same social channels
that exist on the wellhis offers serious advantages such as higher player retention
and increased network of users. The simplicity and straightforwardness of most
metadata games offered by GLAMs makem a good mah for mobile phone users.
Depending on the gamexexuting simplgasksor playing withtags and imagesan

be as engaging a®lvingcrosswords or Sudoku, but for a better cause.

Sincet hi s @entre focdusvas seton Facebook, further research is neetted
investigate how other OSN platforms that suppodiadogaming, such as Google+,
MySpace or Bebo could be used for crowdsourcing cultural heritagetadata

Analysing the API of a platform would help identify fisp | ay a b iahdidefiped [ 3 5]
possible gamification strategiés engage audiences anowdsourcing metadata for

digital archives.

Creating a prototype of crowdsourcing gamescosystembased on a muHDSN-
plattorm GWAP framework similar to the one proposed by Rafelsberger & Scharl
[40] (described in Section 3.3.3) would be an ambitieudeavouto allocatehuman
resources from multiple social networks.

Although Art Collector demonstrated promising reswiisen compared to similar
prototype applications such as Dora, this comparison is not entirely reliable because
of differencesbetweenprototypes To make a more realistmomparisonthe game
could be lanched in twoexperimental setupsstandalone and OSMbased. The
standalone version would beseparataveb portal similar to GWAP gam&susing a
database of registered users as game opponents. Thd&8dl version could be a
Facebook gamkke the one presented in this workhe onlydifference between the
two versions would be the absence of accesshéo Facebookcommunity and

pl atf or mdés (kstedinsaction 4. Bratheustarebdone version. In such a
setup, two identical gamesgould be launched at the same tirmed monitored for a
certain time period.The side by side comparison of user participation and
contribution in stanéilone and OSNbased versions after the testing penwould
allow for moretrustworthyand accuratexperimental evaluation of the prototype.

o http://www.gwap.com/

55



Appendix A: Game screenshots

WELCOME, DIMITRIS

Welcome to Art Collector, a game where you can contribute to the
Swedish cultural heritage by building your virtual art collection. Images
that you annotate come from the digital collection of the Swedish National
Heritage Board, which numbers nearly 100.000 archived photographs.

Compete with other players to collect as many art pieces as possible!
The winner is determined by the total value of art pieces in the personal
gallery. The value of a piece corresponds to the number of keywords or
"tags" that describe it (e.g. value 50 means that an image has 5 tags).

In the first round, "Tag It!", you collect tokens by adding tags to images.
You can also earn tokens by inviting friends to the game. Each friend
who accepted your invitation brings you 40 tokens.

In the second round, "Challenge!", you try to win a piece to your
collection by guessing tags associated with it. For this you need to spend
tokens collected in the first round.

(O Dontshow this message again

FigureAl. Main menuscreenInformation window

TOKENS

1.Margari

Pieces:6 Value:570

2.Antwni
R

Pieces:6 Value:440

3.Tuska

Pieces:6 Value:380

Value: 60

Value: 90

FigureA2. Mainmenuscreen

Catherine
[/
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ROUND 1

In this round you earn tokens for annotating images from the photo
collection.

The round consists of 4 turns. In each turn you are presented with an
image that you have to describe with your own words or "tags". You
score 4 points for each unique tag and 2 points for each matched tag.

Note: if you are unsure about an image, you can load another one by
pressing the "Skip" button.

Important! Please provide accurate and meaningful tags. Check your
spelling. Remember that your tags may later be used to locate items in
the photo archive!

D Don't show this message again

FigureA3. Round 1 Information window

THG IT!

Describe what you see on the picture

FigureA4. Round 1Main screen
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ROUND 1

Well done! You earned 32 tokens in this round.

You contributed a total of 8 tags, of which 8 tags were unique tags and
0 were matched tags.

FigureA5. Round 1 Summary window

ROUND 2

In this round you have the chance to win an art piece to your collection
by correctly guessing half of the tags associated with it.

Step 1: Choose a piece according to the number of tokens that you
have. Each guessing attempt costs you 20 tokens / tag. Put your
mouse over an image to get detailed information about it. You can
choose a piece from the public gallery or from private galleries of your
friends and other players.

Step 2: Guess tags added by other players. If you guess them
correctly, you win! If not, don't worry - you have 3 attempts for each
image.

D Don't show this message again

FigureA6. Round 2. Information window
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FigureA7. Round 2. Step 1: choosing a piece

FigureA8. Round 2.Step 2: guessing tags
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