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ABSTRACT distribution of digital photographs, animationsde®s and
music. Cloud computing is the use of computing ueses
Online distance learning is becoming more prevaleith  that are delivered as a service for storing, magagind
increased developments in media content creatianyal  processing data. Combining educational and ententmt
Learning Environments (VLEs) and telecommunicationcontent, also known as ‘edutainment’, is an exgitand
technologies. Here, we propose the design andtacthie innovative growth area in the creative industri€dur
of 360-PlayLearn, a software platform for consumansl ultimate goal is to widen access to edutainment by
producers of educational content bringing onlinecation  developing software for multimedia, mobile (smaapé,
together with gamification and game-based lear(®BL), tablet), web and online platforms, incorporatingmga
VLEs and interactive television (TV). 360-PlayLeai®m technology to maximise the interactive potential TV
underpinned by 360-MAM for essential Media Assetcontent.
Management and 360-Cloud for hosting educationatera We are developing 360-PlayLearn, a GBL and
and services. 360-PlayLearn, following a constwisti gamification interactive TV interface that facitita VLESs
problem-based/project-centred approach, will wideoess becoming widely accessible to children, adults adir
to educational content on STEM subjects, historypeople on desktop, TV and mobile devices. 360-Riayh
archaeology and general knowledge for people frbmges follows a constructivist problem-based/project-cedt
and backgrounds. Learning will be provided on dmskt learning approach [20], [21], [28] in developing eus
mobile (smartphone, tablet) and TV devices. Futwoek  knowledge and motivating self-directed learning][1360-
will include implementation and testing of 360-Rlagrn  PlayLearn will be underpinned by another softwdetfprm,
within the ubiquitous arena of interactive TV. 360-MAM, for performing MAM housekeeping. 360-
PlayLearn will be hosted on and supported by 360l
which will handle web persistence, remote storagd a
1. INTRODUCTION platform scalability. This enables the 360-Playlear
platform to be easily maintained and globally asitde with
Recent service advancements in the field of intarac content available across devices.
television (TV) provide an opportunity for increagi Section 2 discusses related work in interactive TV,
accessibility and user participation during onliearning gamification, GBL environments, MAM and Cloud. In
across a range of Virtual Learning Environments £g).  Section 3, we discuss the design and proposedtectinie
[14]. Gamification is the application of game memica and for 360-PlayLearn including 360-MAM and 360-Cloud.
game design techniques to enhance non-game scenarection 4 discusses 360-PlayLearn in relation herowork
[30]. It has been shown to be successful for eraging and Section 5 concludes with plans for future work.
user participation and maintaining user contributio
Developments in gamification [9], serious compujames 2. RELATED WORK
[15] and game-based learning (GBL) [22] are becgmin
important for VLEs. These developments are supgoote  Gamification is becoming a popular method for asialy
advances in technology for Media Asset Managemeniser behaviourimproving loyalty and customer interaction
(MAM) [13] and the Cloud [4]. MAM concerns managing and is increasingly employed in product design and
the ingestion, annotation, cataloguing, storageiesal and marketing [31]. Due to increased uptake in gamificg a
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series of companies and organisations are curréaitipg  statistics on their performance appearing on scraéis
advantage of its benefits. Gartner, a leading Beaech and concept of ‘second screen’ is also relevant forinenl
advisory company has projected that by 2015, 50% afducation through interactive TV.

companies will embrace gamification and that mdrant

70% of the global 2000 will have at least one ajggqtion 3. DESIGN OF 360-PLAYLEARN
implementing gamification.

Distance and online learning is becoming ever mor®©ur proposed architecture design for 360-PlayLe&n
prevalent in society, with more learners seekingstploit  shown in Fig. 1. 360-PlayLearn has four sub-comptme
the benefits VLEs bring to structured learning. €bifig (1) Virtual Learning Environment (VLE), (2) Gamiidon
access to education through the web and other elevic  API, (3) Media Asset Management (360-MAM) and (4)
gaining momentum with online learning systems sash Cloud Services (360-Cloud). Fig. 1 shows the imtgoas
Udacity securing over 160,000 students across @960tdes between these sub-components and content consufaets.
within a few weeks [5]. Udacity is a VLE providingainly ~ 360-PlayLearn sub-component and respective modsles
computer science courses, and is an outgrowth e fr designed to operate autonomously in order to maemi
computer science classes offered at Stanford Usityerith  compartmentalisation of functionality. 360-PlayL@ar
the goal of democratising education [24]. Harvand MIT  modular approach enables sub-components and mottules
have recently demonstrated their desire to opemsblyres act independently, with minimal dependences on rothe
up to more students through online distance legrnin system components. The modular approach clearly
developing a project and Open Source platform dadiéX delineates each component and adheres to the atepaof
to facilitate teaching both on-campus and onlinfe There concerns' design principle [18] enabling each camepb to
has also been an upsurge in video educationalobéng be independently optimised and easily maintainedchE
made freely available online, e.g. TED [26], theakkh 360-PlayLearn sub-component offers a web servicada,
Academy [12] and YouTube [29]. Examples of VLEsproviding external systems and users methods effatting
having a GBL or game-based approach include PlaiBhy with and consuming the functionality supplied. hatgtions
for teaching first year university Physics [19] andbetween each of the sub-components occur throwekvétp
AmbiLearn for Primary School general knowledge andservice layer.

STEM education [10]. Cross-platform client applications are built on top

Media Asset Management (MAM) systemsof available web services enabling content conssnter
facilitate media management within the media prtidac interface with services and underlying componemta user
industry [11]. Currently, ResourceSpace [6] is thest friendly fashion.Interaction and communication between
prevalent Open Source MAM platform, and is used bynodules is enabled through REpresentational eStat
multinational companies worldwide, e.g. Oxfam, WWdRd Transfer (REST) based web services across HE&Eh
Fairtrade. A range of new MAM platforms have beenclient is tailored to its underlying functionalitfVe are
launched, including Open Source Razuna [23] witttiuees  developing interfaces for 360-PlayLearn sub-comptme
such as social integration and cloud support. Theeealso and modules which maximise communication. Each sub-
commercial commercial MAM platforms such as Telg&zo component and module also includes a cross-plativetn
Enterprise [27]. Cloud computing [3], [25] provides client enabling customisation and configurationra range
computing resources (hardware and software) delivas a  of devices offering comprehensive mobile and wetess.
service over a network and can be employed forifgsind
distributing media content. A founder and leadethim field  3.1. Virtual Learning Environment (VLE)
of Artificial Intelligence, John McCarthy, said, &8 back as
1961 at the MIT Centennial Celebration, that: ‘tfaputers The 360-PlayLearn VLE sub-component draws upon the
of the kind | have advocated become the computetheo strengths of the other three sub-components andde® a
future, then computing may someday be organized as platform for creating and hosting custom VLEs watlsuite
public utility just as the telephone system is &ljguutility. of GBL and user assessment modules. GBL will cosepri
The computer utility could become the basis of w m@d tools for generating a series of game-based samnari
important industry." [1]. explaining concepts to, and testing, learners. Tiser

Television companies, such as UK Channel 4, arassessment modules offer a range of tools suchoas for
providing services such as social networking (Faokb creating bespoke quizzes and questionnaires #rathen
Twitter, Google Plus) supporting a ‘second scrg@ptop, be hosted and consumed by 360-PlayLearn. Combiaing
smartphone, tablet) and augmenting ‘first screefV ( selection of the available user assessment modakrs can
screen) programme viewing by enabling TV audiertoes produce tailored solutions providing an accessible
interact with TV content. A key example of this apgch is  interactive learning system facilitating flexiblgnfigurable
their ‘Million Pound Drop Live’ game show programme learning for learners of all ages across a rangdewfces.
where viewers can play along online during viewimigh ~ Content created and made available through the VLE
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Fig. 1. Architecture of 360-PlayLearn

platform will be accessible through the presentaliyer for  organisation and management of large libraries eflim
a variety of sources, such as web, mobile (smangpho assets360-MAM is concerned with managing the ingestion,

tablets) and television. annotation, cataloguing, storage, retrieval antiligion of
digital photographs, animations, videos and mu&iandard
3.2. Gamification API facilities associated with MAM platforms are catdagimg,

sorting and searching media assets including exyppoend
360-PlayLearn's gamification APl sub-component les a  formatting. Integrating and customising a MAM scdie
library of functions for implementing cross-platfor platform to enable automated content creation based
gamification through customisable elements that ban digital metadata will provide 360-PlayLearn content
tailored to suit various scenarios. A structurdatdiy of  producers with an effective interface for automatimtent
integrated reusable gamification elements such asreation. Enhancing a standard MAM platform augsiéme
leaderboards and achievements can be configured and process of creating automatically populated VLEkictv is
combined to gamify a huge range of scenarios, stthport  the central function of 360-MAM. A tailored 360-MAM
from 360-PlayLearn.Achievements are included within platform provides content producers with an arrdy o
applications to extend longevity and provide useits the  functionality for MAM. The associated web clientliivaffer
impetus to interact more with therheaderboards visually — media asset producers a portal facilitating prejmaraand
display where a user stands with respect to otlsersy management of media assets for populating VLEs.avée
driving competition, and in turn fuelling deepegagement. developing 360-MAM on top of existing Open Sourég [
360-PlayLearn includes comprehensive reportingufeat and commercial [27] MAM platforms.
for receiving feedback on user actions and corgeruss the
system.The key goal of the gamification API is to enhance3.4. Cloud Services (360-Cloud)
users' experience by engaging with and encouraggags to

adopt 360-PlayLearn. The 360-Cloud sub-component provides a foundation
platform for 360-PlayLearn, including the core adtructure
3.3. Media Asset Management (360-M AM) and facilities on top of which the accompanying -sub

components are built. Cloud computing and distadut
Virtual Learning Environments (VLES) can be comedf systems are key to 360-PlayLearn's operation. 360-
a wide range of resources, with a wealth of multdime PlayLearn's architecture can be supported throwaglitional
assets. 360-MAM is a 360-PlayLearn sub-component focloud computing infrastructure and platform sersidé],
Media Asset Management (MAM) facilitating the offering a layer of abstraction from the underlymgerating



system. Edutainment content will be hosted on airsec possiblecloud computing software providers that could be

storage 360-Cloud and may utilise for content ittigtion,

Project Kelvin, a secure, high capacity dedicateshdband
link (10 G. LanPhy), direct to Canada, USA, Eurape rest
of the island with a delay of only 2 millisecond#ird party
cloud storage will store assets such as imagespyiaudio,

and documents fundamental to 360-PlayLearn, progidi

widely accessible scalable storage. An establistedbase
hosted on the cloud will provide quick, effectivaegyable
storage that can support 360-PlayLearn’s systemartaiey.
Each 360-PlayLearn transaction is monitored andrteg
through the selected client for auditing and etracking
purposes.

3.5. Implementation of 360-PlayLearn

We are currently developing 360-PlayLearn's GBL VLE
employing the Unity 3D game engine integrated with
Moodle and Sloodle and game and assessment fanirigar

scenarios with PlayPhysics [19] and AmbiLearn [1380-
PlayLearn's gamification API can be implemented asries
of web services, packaged as a JavaScript librargdcess.

Fig. 2 shows a gamification API interface scenario

employing standard web-based technologies disgiattie
envisioned interface layout style for the API.

360-PlayLearn will utilise Open Source and

commercial third party software platforms interfagiin

particular to 360-Cloud and 360-MAM. 360-MAM can be

selected in implementing 360-Cloud including Googlep

Engine [8], Microsoft Azure [17] and Amazon EC2.[B]g. 4
shows a 360-Cloud interface scenario generated thieh
Google App Engine displaying the potential leveleporting
available through 360-Cloud.

4. RELATION TO OTHER WORK

Widening access to interactive online learning kewp goal of
360-PlayLearn. The architecture of 360-PlayLeareisigned

to be generic and adaptable for a variety of appbos in
STEM subject and general knowledge domains with the
facility to create custom applications for tailoreekds.
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Fig. 2. Gamification interface scenario employing web
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Fig. 3. 360-MAM interface scenario employing ResourceSpace.
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360-PlayLearn's enhanced interface augments offitef  Upper Saddle River, NJ, USA: IBM Press, 2012.

VLEs for developing user knowledge and motivatimdf-s

directed learning. [4] E. Ciurana, “Developing with Google App Engin®lew

Implementing core gamification functionality such York, USA: Firstpress, February 2009.

as uselachievements andleaderboards is readily applicable

to 360-PlayLearn. Gamification relies on the soagpect of [5] N. DeSantis, “Professor Departs Stanford U.pidg to

implemented features and hence it is essential 36&  Teach 500,000 Students at Online Start-Up”, Califor

PlayLearn be closely linked and marketed acrossalkoc USA: Chronicle of Higher Education, January 2012.

networks. Elastic cloud services offer the procesgiower

and storage needed to enable 360-MAM and 360-PtaylLe [6] D. Dwiggins, “Something That Works: Implemergin

to cope seamlessly whatever the demand. By contbinirResourceSpace Open Source Digital Asset Manageatent

360-MAM and 360-Cloud we can develop advanced VLEs. Historic New England”, Museum Computer Network
Northeast Regional SIG, Museum of Fine Arts, Boston

5. CONCLUSION AND FUTURE WORK Massachusetts, July 2011.

Here, we have discussed the development of a piatfo [7] edX, Harvard University and Massachusetts tosti of
called 360-PlayLearn, bringing together innovativeTechnology online learning, https://www.edx.org/tsms,
technologies such as gamification, GBL, VLEs, MAM, 2012.
Cloud and interactive TV to provide accessible ey for
producing advanced VLEs. Easing the creation anf8] Google App Engine, https://developers.googleco
distribution of education through Virtual Learning /appengine/, 2012.
Environments (VLEsS) has global appeal. Future work
includes refining 360-PlayLearn's architecture, ruse[9] R. Hunter, “The gamification Handbook - Everiyitp
requirements, software analysis and implementaifoB60- you need to know about gamification,” 1st Editi@xeter,
PlayLearn. In respect of requirements analysisgoat is to  England: Tebbo, 2011.
develop a firm user base to enable the acquisiionser
generated content. This will be facilitated through[10] J. Hyndman, T. Lunney, and P. Mc Keuvitt,
employment of social media platforms. 360-PlayLeaith  “AmbiLearn: Multimodal assisted learning”, Interitatal
be implemented as a comprehensive software soldition Journal of Ambient Computing and Intelligence, 3, @3-
creating widely accessible learning environmentstba 59, 2011.
ubiquitous platform of interactive TV.
[11] J. Jacobsen, T. Schlenker, and L. Edwards,
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