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Executive summary

In 2011/12, Work Package 8 has progressed from investigations around toolseavides
establishing “Mashup connectors” to realising the technical infrastinecupon which the coal
face delivery of ITEC scenarios is based. The information environmemnt whitch tools work has
been incrementally determined and codified in the form of workingls, data flows, use-cases
and dynamic procedures to assist in the easy and manageable evolutioeseftibols.

Having decided on a W3C widget approach, WP8 has delivered &uhdhoenal ‘widgetstore’ for
the curation of educational tools which can be easily instaeticoy teachers. The information
flows around the widget store have been designed so as to facilitate crosswanity
engagement by teachers, learners, ministry officials and education managers. Hnese
documented in this report in the form of descriptions of toalse-cases and the processes by
which enhancements have been developed. The iTEC Widget Store and assocftiedes
constitute ID8.4 — Widget Server ‘community model’ incorporating collaboration, commgnti
tagging and contributions from teacherAs required in the DOW, this provides a community base
for innovation in schools across the project and extends effortdrige teacher innovation in the
use and creation of widgets. All the code for these applicationsirggbdeveloped using an open
methodology, and largely contributes to existing open source projects (pkatig Apache
Wookie and Edukapp) in order to maximise the effective use of girajesources and the
prospects for valorisation.

The information model for the technical support of active communitieteachers has a number
of dimensions which have led to the formulation of particular sgi¢ priorities. These are shown
in the table below, together with the actions taken to addressnth

Strategic Priority WP 8 Achievement
(with reference to chapter headings)

Resolve technical challenges in | The full Wookie API has been implemented in
embedding services across a | the Widget Store.

range of platforms. Mechanisms for widget creation, and
integration with physical devices have been
investigated.

Interoperability with  W3C widgets and
paradata has been maintained.
See Sections 2 and 3

Provide a simple means whereby | Implementation of the Widget Store as an
teachers can include services and | embeddable component, providing access to
resources within their teaching | widgets.

activities See Section 2
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Enable teachers to contribute and | Upload capabilities have been included in the
creating create widgets. Widget store. These can upload existing
widget files. They can also enable teachers to
create simple widgets by ‘wrapping’ web
reources and services.

See Section 3.2

Support teachers in finding the | Rich description mechanisms have been
services and resources they need. | provided for widgets on the repository. These
are in line with which his in line with the iTEC
taxonomy from WP10.

Enhanced metadata capabilities have been
included, and new paradata capabilities
introduced.

See Section 2.6

These achievements map on to the detailed tasks of the workplarmcagnson page 10.
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Reminder of the context

The context of Work Package 8 as stated in D8.1 is:

“ITEC seeks to transform teaching practice in schools through the develo@ndn
implementation of innovative pedagogical scenarios which transcendtbanisational
barriers of existing learning technologies. Principal amongst these barriers is the
interoperability between tools across different learning platforms andha different
contexts within which learners learn. Work Package 8 is principailgecoed with these
issues of interoperability and the consequent needs for tool descriptemd
discoverabilityin the ‘classroom of the future’ where educational online tools exist
independently of learning platforms. Work Package 8'’s technical soligitmimplement

an Educational Application Store based on the W3C widget specificatich the Apache
Wookie Widget Server. Most broadly however, this technical work can batesitlas a
continuation of the efforts within Learning Technology to establise means for
increasing personalisation and technological flexibility in educdtion.

Here we report on the progress made in delivering the Educatiopplidation Store (Widget
Store) for the purposes of providing a platform for nurturing anstaming innovation by teachers
both within and outside the context of ITEC scenarios.

Purpose and scope of the task

The deliverable D8.2 is described as follows:

Building on the description framework established in year 1, therinétion model report
will summarise the specific iTEC components, their fit with iTECasosnand the
information flows within the educational community through engagememth iTEC
technologies. The efficacy of the information model will be demonstrabgd new
technological procedures for user-driven instantiation of iITEC componeantenario
contexts, user-driven creation of new components, user collaboratioarirsip of practice
and technologies, and new components that meet or extend scenario plagessh

The principal component in meeting this task has been the creafiantechnical platform for the
support of the education community in the realisation of scenarid#ilst the most visible
manifestation of this support is the ITEC widget store, much ofdkk has involved behind-the-
scenes work on interoperability and architectural transformations so as to etisat¢his support
can be provided at large scale in the context of the broader goaiseoproject, and addressing
the potential risks which naturally pertain to such a venture.
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Relationship with other tasks

The work in creating the Widget Store has been done in collaboratith a number of other
Workpackages and tasks. These are:

a.

The contribution to the ITEC definition of innovation with Wdplackage 2 and the
contribution to the scenario generation process. The latter has beenfisgm since

technical input into scenario generation has been important as a Wdyidging the gap

between technical and pedagogical work packages.

The support of scenario learning activities with work package 3

The engagement with teachers, both at a small scale and on a wider saadajunction
with work package 6. Again this has helped to bridge the gap betwesmial activities
and teachers.

. The integration of the technical architecture of the Widget Storehwihe User

Management and Access Control.

The provision of tools for the tagging of functionalities oflgéts as will be consumed by
the Scenario Development Environment in Work Package 10

The provision of infrastructure for other tools, including themposer (work package 7),
and tools from Work Package 3 (e.g. TeamUp)
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1. IMPACTS OF WORK PACKAGE 8

Milestone and Task Review

In the course of project work it has become clear that the criticarugntion made by WP8 is (in
the words of the D8.2 description) to support “tagging and discoveralufitVidgets” in order to
“create a space for early adoption and experimentation amongst teachers’tder ¢o provide a
comprehensible system, rather than a collection of functionalitiess thork has been focused
around the development of the iITEC Widget App Store, which will keirterface for all
interactions between teachers and the available services, and the contexinwithich they can
curate their own, or shared, collections of services and resources.

As a consequence of this project strategy, WP8 has prioritized work on Wab#iessociated
technologies in order to demonstrate the information model by developiegv technological
procedures for user-driven instantiation of iTEC components, as spebifithe D8.2 deliverable
description. The efficacy of the information model will be demonstratechéy technological
procedures for user-driven instantiation of iTEC components in sicegantexts, user-driven
creation of new components, user collaboration, sharing of practice anldnblogies, and new
components that meet or extend scenario possibilities. All of thedkebe focused around, and
facilitated by, the iTEC Widget Store.

In the executive summary to this document Table 1 shows how the worledarat addresses the
strategic priorities established by the project. In carrying out this wbidyever, the tasks
assigned to WP8 have been respected, with the Widget Store providing sxffurctheir activities.
The following table details the work carried out within edabk.

Relationeofeworkecarriedsoutetoeprojectetasks

Taske | Shorte Achievements ¢
No.» description

T8.1e | Investigations intos a) Tools services and plug-ins have been developed incly
tools/servicessandd €nriched interfaces with new means of user interaction

(me 1- plug-inse ofd b) Extensive work has been carried out to integrate new wid
36)¢ intereste based tools for inclusion in Wookie, in particular work on
Widget Store functionality.

See section 2

T8.20++ | Developments  off This task was completed in monthe12

Mashupe
Connectorse

T8.3+ | Developments off A strategy has been put in place to manage requests for additi
missinge functionality, and to coordinate development work.
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(m3- components Work has been carried out with Arduino/JeeNode wirel

24)e development kit and NodeJS to explore potential use in iITEC.
Widgets have been developed to support Flash upload, ani
facilitate the embedding of remote widgets.
See section 8

T84+ | Extensione ofe thel 1his task has been the principal focus of work in the pe

Wookies  widgets
servers tos operate
one as ‘community
model’

doaumented by this deliverable (m124). It has involved th¢
refactoring of the Apache Wookie server so as to support
creation of an independent widget store, and the development
that store.

See section 2

Work was carried in close collaboration with WIP2dagogical

T8.5ee | Scenarioe and
widgetsintegration | Scenario development and monitoring
(m1- and WP3XEngaging Teachers and Learners with Innovative Tog
18)e the Future ClassroomThis process fed into the function
requirements of the iTEC widget sto
See Section 2.11
T8.6% | Maintenance A demonstration server has been maintained at partner EUN w
makes available the current version of the Apache Wookie Se
(m8- and Widget store. This provides the infrastructure wher¢
48) teachers and adminstrators can upload and manage their |
widgets.
See section 4
Taske | Informatione The modelling of tools by means foinctionalities as established b
8.7+ modellinge of¢ WP10, has been implemented in the iTEC Widget Store. End
(m1- services/toolseandd can make use of this to order found widgets, show ratings
48)e plug-ins Information on use will be added in the next period of project wo
The information held on the available widgets, their descripti
and useis also exposed by the server, and canifterrogated by
any authorised front end application. This functionality walrhade
available for pilots.
The richness of the available information has been enhar
making use of the outputs of the SPAWS, which syndicates
data across multiple Wddae installations.
See section 26
T8.8+ | Impacts one pre- WP8 maintains close contact with W3C, the authors of the wig
standardisation specification used by the project. The Apache Wookie Wi
(m6- Server, and the iTEC Widget Store are reference implementati
48) the W3C widget specification. The project has also integrated
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LTI (Learning and Tools interoperability) into Apache Wookie.
impact of these efforts is primarily on demonstration of t
effectiveness of the specifications. No additional requirements H
yet been identified in the course of project work. As and when
occurs they will be fed into W3C and IMS.

See section 5

1.1

Risk Analysis Review

The risks identified in the description of work which relate disetts the work undertaken for this
deliverable concern:

1.

2.

3.

The exponential speed of innovation

Whilst ‘innovation’ has been a focal point of the project and WBdckage 8 has been
involved in work on what ‘innovation” means in the context of iTEE ¢setion 3), early
indications are that a the community-driven store which allows eas to curate their

own personal collections of educational tools will provide a meansrelly teachers

themselves can drive innovation.

Too little interaction between the developers of scenarios and deygérs of technical
platform.

Work Package 8's involvement with the pilot user testing and direct engagemigmt
teachers has been essential in ensuring that developments meet the garticeeds of
teachers. More direct user testing and greater technical autonomy for teacheosigh
use of the Widget Store should ensure that developers continue tenligd those who
trying to innovate in their classrooms.

The integration of Wookie Widgets may be challenging inrtex of some future classroom
technologies.

ITEC is now largely focused on Widget technologies, and their simplnadtyflexibility
across a range of different platforms has been demonstrated. Having said thig, som
technologies which may be useful to education (e.g. Skype) do noy diasilito widgets.
However, Work Package 8's investigation into #teak widgets (see Section 3) and
physical devices can provide ways of addressing some of these problems.

. Interoperation between particular Widgets may sometimes Ipeoblematic.

Widget interoperation has yet to show itself to be a major problem fer pinoject. It may
be that what appears as a technical requirement, in practice isn’t aifyriwith regard to
innovative pedagogy. However, an increasing number of kinds of solutions
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interoperability are becoming available particularly those using NodeJS and other real-
time technologies.

5. Use of some ‘Listener’ widgets may lmpractical

Listener and hardware integration is at an experimental stage but resultsrex@uraging.
Far from being impractical, they may provide new ways of creating tecgiually-
enhanced shared experiences in the classroom.

6. Stakeholders may choose not to engage in the Widget community server

This remains to be seen on a large scale, however, the ease with whittepghers were
able to find widgets and embed them into the store, and their eistasm for doing this
suggests that the Widget Store should be well-used as a personal repositagofs for

teachers.
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1.2 Ethical Issues

No ethical issues have arisen during the course of work for Work Package 8

1.3 IPR issues

Wookie software developed in Work Package 8 is available under the GPL and madeeavailabl
through the Apache foundation.
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2. EXTENDING THE WOOKIE INFORMATION MODEL TO
SUPPORT COMMUNITY ENGAGEMENT

The Wookie service as it existed prior to the developments of ITEC was ateofplieal solution
to the injecting of tool functionality across a variety of technicaitegts (e.g. learning systems,
blogging platforms, etc). The rationale was simply “WHawe bespoke toolsets for different
platforms? Why not have a central toolbase from where tools can be instadtatross a variety
of contexts?”

The requirements of ITEC have meant that on the one hand, a centthbg®is highly desirable.
On the other hand, the experience of using a central toolbase wibnglnds of teachers across
Europe is untried. How should it best be organised? Therefore, beyond adhdyelsi technical
requirements of providing a central toolbase (the “Widget store”), the pbjbeas required
creating a technical platform and an associated information model for @iy a large
community of teachers who will have different requirements, accessiegstore from different
platforms, wishing to contribute their own tools, or curating parabcollections of tools they find
effective in their classrooms. How can these issues of flexibility amle $& managed whilst
maintaining interfaces for adding tools to learning platforms which avemmore complex than
adding ‘native’ tools?

Moreover, given the potential scale of the usage of a central Widget Stugehdpe is that active
teaching engagement with the store affords opportunities for tagging emmmenting which in
itself will bring the benefits of sharing practice amongst teachers across Euragpeditagement
of a curated store of widgets as a social network also needs to bedeoedi

The Widget Store exists within an ecology of tools and services which rpake UTEC platform.
Central to ITEC’s philosophy is the redlen of teaching and learning scenarios, and for this tools
must be discoverable by the functionalities they provide so as to presesmgklves as
possibilities to teachers or educational managers or designers. Maintainingnipastant link to

the scenario philosophy of ITEC is also something that has had to bid@@a in the information
model.

Finally, an ecology of tools and services like ITEC can present new compéexiles's seek to
move from one service to another: i.e. from the Widget Store to the Compastr the People

and Events Database. Like all the other components of ITEC, the Widgeh&tdreen integrated
with the single-sign-on technology provided through authenticatwith the ITEC cloud through
the User Management and Access Control (UMAC) interfaces.

2.1 Technical Developments in the Evolution of Apache
Wookie

During the last year extensive work has been carried out by WP8 talmae to Apache Wookie
so that it better supports the functionality required by iTEC.His period Apache Wookie has
undergone a number of release iterations and is now at version 0.11. Each ressasariched its
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capabilities and resolved bugs while maintaining its compliance thghWw3C specification as it
has evolved.

A significant change to the model has been made in response to the fozed role to be
represented which can describe the user associated with a widget instancearitg this it is
necessary to outline the process whereby Wookie stores and presents widgeshadl.aA widget
package is uploaded to Apache Wookie, is stored on the disk and unzippégl,for its contents
to be delivered to the shell. At the point where a shell requestsidget certain items of
information are required from the shell to enable Wookie to sptand send arnstanceof that
widget. A widget instance is a representation of a widget, which is gdaredparticular context.
It is this contextual information that the shell must send to Weokefore the instance can be
generated. The contextual information prior to the model change, includedollowing:

AnAPI Key The API key is a secret key registered within Wookie for a particular shell

A sharedDataKeythis is a key designed to be used within a particular context. Thig migh
be a page, or a course, allowing the widget instance to be unigtleataontext.

A User A minimal user includes a screen name and id allowing the usemnsoeme to be
displayed in a widget. The chat widget is a good example of a widgetutest this
information.

The programmatic workflow used by a shell plug-in to set up a widg&nce is described in this
following diagram (Figure 1).

‘ Programmatic Process ‘

Shell

Widget Plugin

\ get all widgets

get keys

P

get user information

'

create widget
instance

display widget

i

Wookie |

Figure 1: Wookie Programmatic Process
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As can be seen the contextual information associated with a widgetriostis geared towards the
place where that instance is displayed, and not towards how it nbghtised. This is satisfactory
for widgets that only need to display immediate information or whiare designed for
collaboration where no setup is required. However, this does nowaMalgets to represent the
different actions interactions which may need to be made availabtifterent by different users.
In the context of iITEC this is a limitation, as there is a potenfiareince between how a teacher
may wish to use a widget and the patterns of use of a studentekample, the teacher might
need to set up some information in a particular widget, customizimgurpose for a particular
group or class. A voting widget, for instance, needs to be configuitdthe question or issue to
be voted upon, a chat widget might need to be moderated, a tedget would need the question
to be set up.

To address this, the concept of user role has been added to the inB@mation. This role
information can then be used by a widget to display itself accordiylyokie is agnostic where
specifics of role information are required. It is a property that canubed flexibly for a given
instance of wookie. In the instance of Wookie established by the grdfgee predefined roles
have been implemented.

Administrator
Teacher
Student

This small set of roles encapsulates what is required by iTEC widdge¢slavel of Wookie. There

are other services, however, which allow a finer grained approach to rolepemadssions. These

are defined within the open authentication integration work wiihas been carried out by WP7
as part of it's user management and access control service.

2.2 Implementation of the full Wookie API

In the work reported in D8.1 the Wookie Application Programmer’s Interfaceextended to
cover all the major functional end-points of wookie. Thestuhed:

Getting a widget list

Getting an individual widget information
Getting a widget instance

Adding a participant to a widget instance
Setting properties for a widget instance
Adding widget files via upload

Getting and creating security keys (APl keys)
Getting and creating policies
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The full list and details of the interace can be found here
(http://incubator.apache.org/wookie/docs/api.html)

This removed from Wookie a dependency on an outdated and inflexiliergstration interface.
Before the API was created, the only way of adding widgets, setting securitgtkeygas via the
administration user interface which was a set of JSP pages buil\otiie.

In the work reported in this deliverable the Wookie connector framewad#duby the iTEC Widget
Store has been extended to cover all aspects of the API. The originaotonprovided enough
functionality to enable a plug-in developer to connect to Wiepkiew the widget list and create
an instance of a selected widget for display. The connector frameworkaowers the full API.
This has allowed other clients to be created to carry out these adtrative and functional
activities, which are entirely separate from Wookie itself.

This was especially important for iTEC. Wookie is used to store the widgetsruthe project, but
the user experience of managing them was disjointed. Moreover additional featusgs w
required which were not available in the old Wookie management interfiacetder to allow the
iITEC community to use widgets in the way they wanted. Perhaps even mofeaigris the fact
that upload and management of widgets can now be carried out remoféhis is important
because it has allowed an extended widget store to be developedchwiat only handles widgets
and their properties, but also seamlessly adds features for reviewing, ratinthggiohg widgets. It
also has allowed other ITEC services which manage widgets to do so more etyrgleh as the
iITEC composer being developed in work package seven.

2.3 Open Authentication Integration

Work package seven has been responsible for the development of user managendeatcass
control or UMAC. This work has moved the project technical services tbosingle sign-on and a
single managed identity for the users. At the most basic level the usdrevalble to use the same
credentials for accessing all the different services, the iTEC Composer, the Bedptevents
Directory and the iTEC widget store.

More importantly it lays the foundation for creating a single accesstpo the services where the
user only has to login once. This access point might be the shelliah wiey are working.
Moodle for instance is one of the shells supported by iTEC. Thewlsether they are a teacher
or a student, will be able to log into moodle and simply navigatéheowidgets store and other
services without any need to understand the complexities of the ugdeylsystem.

This fully integrated solution was still in development at the timavofing this deliverable. The
plan is to have full integration for the cycle 4 pilots. UMAC isabtaicurrently and each service
integrates with it, so a single user identity is available now.

To enable this to happen work was done on Wookie itself witMP8 to enable it to connect
directly with the UMAC implementation underneath. The details of Wnork are documented in
D7.2.
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[Shell (eg. Moodle DotLRN) ]
[Sh}re ] Widget ]
Wookie ]
i /
UMAC ]

Figure 2: UMAC Integration between access points

Figure 2 above shows how the various access points to UMAC tie togethese¢h&antity in a
seamless way. The arrows indicate flows of user information between thgaoents. The
intention is that log in is only required at the Shell level aildother services receive user
credential information from the shell and then authenticate thisommhation with UMAC. In the
case of the Store it does this directly. In the case of Widgetssthisrie through the modifications
made to Wookie. The way in which widgets need to be written ireotd take advantage of this is
described in D7.2. This method will be adopted, as appropriate (sadgets do not need user
identity — a calculator for instance). This is outlined in the widget devekg strategy that is
described later in this document.

2.4 Development of the store

Deliverable D8.1 set out a plan for the development of a widget stbed went beyond the
current capabilites of Wookie, and described its rationale as fatlow

Addressing the interoperability barriers to using tools across environnseegsential if any
change in practice is to be made possible. However, practice chatigeot necessarily
follow the removal of technical barriers. The need to encourageirespuire teachers with
what is possible and with what becomes (following the removaleohnical barriers)
‘ready-to-hand’ for them remains. Teachers arery busy, and often over-burdened with
new systems and practices. Thus anything which ITEC does to eegabers must in
some way reduce their technological complexities rather than adlem.
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It went on to describe the concept of an AppStore as a single plaeeeviools of various kinds
could be added in a seamless way. The commitment in D8.1 to the develogihantAppStore is
fulfilled in the present deliverable with the development and releakthe iTEC Widget Store

The removal of complexity is an important an important achievementhef Widget Store.

However, it is important to be clear about the nature of this céewfty. The teachers who use a
store do not wish or need to know about the complexities ofnfat, installation, technical

requirements and similar aspects of widget deployment. This complskibyld be hidden, and

the process of adding some functionality to their shell or learningirenment should be as

simple and transparent as searching and choosing.

Nevertheless, there remains another aspect of complexity to be hdnble the store. This
concerns the criteria by means of which the store makes a decision toaffarticular tool. This
cannot be hidden in the same way, and requires a suitable interface deEigntool needs to be
categorized or labelled in some way. The categorizations can be descrilpeaely functional
terms, such as the functionalities of the tool. These functioealitiould be aspects such ¥&leo
Tool Chat clientetc.. They can also be 'softer' categories suchMast Populay Most
Downloaded Highest Rated Thus WP8, having dealt with the principal underlying technical
complexities of making the installation and use of tools cleanereasier, is now addressing new
set of complexities relating to choice and expression of views. TEB€ Widget Store is the means
whereby these complexities can be addressed.

2.5 Social paradata

In the light of the previous section, we can see that many of thetiaddi to the technical
capabilities of Wookie reported in this deliverable are designed tires$ the social complexities
generated by the use of shared services across contexts. Theste@l paradatahas recently
been introduced to cover the referencing of data generated by useraoctions with digital
objects. It was originally adopted by the National Science Digital Libbarnyhas been used
increasingly in the context of education. In the context of work on the iITEC Widget Store it has
been used to cover, not only user interactions with widgets, ddab their expression of value in
terms of ratings, reviews and tagging.

The main purpose of encouraging these social annotations is thatctreyelp the community to
engage more fully in the utilization of the widgets and their develept. Widgets should also be
catalogued in a way that makes them findable and usable in terms of tisei by a specific
community united by geography, social or work identity, or educationarést. Social paradata

2

http://nsdl.org
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can be used for this purpose in search, discovery and retrieval, and samalused to deduce
metrics such as popularity or similarity to other widgets.

2.6 Describing widget functionalities

Complete reliance on social paradata is not viable, not least because yfattiat the outset, the
the richness ofavailable data may be insufficient. It is therefore necessary to “prime thepd
with other descriptions. To this end iTEC WP10 has developed taxonomiesiabatibe the
functionalities of tools. The taxonomy developed for functionaditis not specific to widgets, but
rather describes the functions of tools in a general way in order to maimeximum flexibility.
The critical benefit is that it allows tools (in this case widgeispe mapped to the functional
requirements of learning scenarios (WP2) and learning activities (WP3} aarnie taxonomy is in
use in those areas of project work. It has also enabled the store to usedeasf the services
harvested by the SDE or recommender service being developed under work package 10.

The concept of weighting which was proposed in D8.1 in termsaffirdances has been
transformed into the present focus ofunctionalities in accordance with the requirements of
WP10. The taxonomy originally used for affordances is similar to that ofutietidnalities so
conversion at the conceptual and technical level was simple to accsimgohd can be used in the
same way. The new set of functionalities can be seen in appendimechanism for defining the
functionalities of widgets has been developed and integrated iheoiTEC Widget Store. The store
service and user interface have been extensively developed through the yearfoeaddilestone

MS27 (Community Widget Server Released). Direct web access to the store is available at
http://wookie.eun.org/StoreClient.

2.7 User stories for the iITEC Widget Store

The following simple user stories have been authored by WP8 to reprdsemwdy in which the
ITEC Widget Store can be used, providing a step by step description pfottesses established
by the store in order to achieve a particular goal. For the purpo$eisese stories there is only
one type of user who is already registered and signed in. It is assumed thasén is accessing
the store through their shell and that sign-in has been carriechotomatically.

Story 1: Searching For Widgets

Upon first entering the store the user is presented with the folloy screen (Figure 3)
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Figure 3: ITEC Widget Store Home Screen

The user wishes to find a chat widget to do this the word “chattyped into the search box at the
top right and the following screen is returned displaying anygeid in which the word chat is

found in the search indexes (Figure 4)
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Figure 4: Widget Store Search
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The user could have used the predefined searches at the left of the scrébase predefined
searches are described as either categories or tags. The categories are based aradathfas
already defined in this document.

The tags are a list of the most popular user generated tags attached toyartwidgets.

Story 2: Viewing and Tagging

The user has now found a widget of interest and wishes to knowen@licking on the widget
brings up the different screen showing the tags, ratings and reviewsvadget. In this case the
user has selected the Youtube Widget (Figure 5).

The widget is tagged with some user-generated tags, and rated. There are also uses rievi
the widget. The functionalities of the widget have already beefingéd and are visible here.

= -- Kris Popat

= iT
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You Q[T YouTube

VIDEOS. Find and play YouTube videos
Uploaded By: View Widget: [ View |
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Uploaded: Mon, Jul 2, 12, 12:00 AM Your Rating:
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Select an existing tag:

Edit Functionalities: | TR e
Orcreate one ['Save |

Reviews: 1
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4

B A AR
T —

Figure 5: Widget Store Viewing and Tagging Widgets

First however the user wishes to see the actual widget in action. @ithkénview button overlays
the widget as shown in the following screen shot (Figure 6).
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Figure 6: Widget Preview

This widget is fully operational and displayed under a special corkext §haredDataKey
meaning that activity here is treated as demonstration data and willimetfere with any activity
that people are using the widget for in the actual shell whiehaser is currently logged into..

If the user is happy with the widget then they can if they wish getettdded code for the widget
to include it in a page manually, as is shown in the followingesishot (Figure 7)
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Figure 7: Widget Embed Code

The user can also tag the widget either by selecting from the list ofthedusers have already
generated or by creating a new tag. The existing tag is done by selecting fratog ds shown
in this screen shot (Figure 8).
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Figure 8: Widget Tagging
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Story 3: Uploading

The user has a widget that they wish to upload to the store. They rtavigdhe front page and
click “Upload New Widget”. This ta&them to the following screen (Figure 9)

o -- Kris Popat
-,

I I EC Search the store Search
OV —
e o L

Index Page Uploads
W3C Widgets Open Social Gadgets Imports
Browse...
e A

Figure 9: Uploading Widgets

The user clicks the browse button. They can then select their widget

It should be noted that the process for including open social gadgets imports is slightly
different and is described in the widget development strategy part &f doicument.

When they have selected their widget file upload begins immediatelthelfile is large then the
upload is tracked and the percentage of upload is shown underneathrthvese box.

As soon as the widget upload is complete the user is automatically regliréztthe functionalities
section of the store. The user then chooses from six lists of furadiies as prescribed by the
iTEC taxonomy for tools.

When a functionality is selected, a box representing it appears amdgbr then moves this box to
indicate how relevant the functionality is as is shown in theofeihg screen shot (Figure 10).
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Figure 10: Selecting Functionalities

The user clicks done and is then taken to the widget view page wher&idget can be tagged as
appropriate.

2.8 The Widget Store service based upon Edukapp

The iITEC Widget Store as seen by the user is actually a client which accesesdseawhich
manages the data for tags, functionalities, reviews and ratings. This service is paseahuopen-
source web application called Edukdppnitially funded by the Joint Information Systems
Committee (JISC) in the UK, but which is being developed as a coliabovdh iTEC (through the
University of Bolton) and the European Commission funded ROLE projecigfthttoai Knowledge
Media Institute of the Open University UK). This offers all projectsatheantages of pooling
resources towards a common goal, and of enhancing the prospects for sustnabiproject
outcomes.

The server exposes a set of calls that can be made remotely by a softweareicl order to
perform the following actions.

See http://widgets.open.ac.uk:8080/
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Search for widgets

Get individual widget information (extended profile including atviews, tags,

functionalities and ratings averages)

Get user information

User sign-in

User registration

Widget upload

Media upload with automatic widget creation

Tagging widgets

Adding reviews to a widget

Assigning functionalities to a widget

Adding or updating a user rating for a widget
As well as contributing to the core capabilities of Edukapp, WP8 hasledstoped a number of
iITEC-specific extensions to its capability in order to meet the reqemerof the project. In order
for the ITEC Widget Store to be fully independent of Wookie, ¥éparated the Edukapp kernel
so that it communicated with Wookie solely through the REST API. ltalsasnecessary to
develop a means of representing and settfngctionalitiesof widgets, as well as introducing date
management capabilities. Some extensions to the data model were also reqaissttiress iTEC
specific meta-data requirements.

2.9 Extendeding the store API to describe widgets with

social metadata and paradata

The present release of the ITEC widget infrastructure extends Apache Woekieimber of ways

in order to support the functionality required by the project. tAre APl has been established as a
separate service which is located along side Wookie itself. This extends Woakigtslities with
meta-data for each widget beyond the meta-data associated directly \wghatidget in itsconfig

file. As a result the store is able to provide the following esiens:

Ratings for WidgetsThis enables each user to rate a widget. Each user has one rating record per
widget which can be updated, and the ratings of all users can be aggre@atecged)

Reviews for WidgetsReviews are composed of a block of text which is associated with a user
record and a widget record. The time of creation is recorded.

Tagging Tags can be created by users, and those tags which have already been cagaledre-

used by other users.

Functionalities These were referred to adfordancesn D8.1. They conform to the taxonomy for
functionalitiesdeveloped in year two in wp10 and wp2. They can accept a weighting.valu
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Inter store sharing of social paradata via SPAWS

Several Widget Stores are currently being developed tailored towards edocdti@se include a
UK HE Widget store at the Open University, the ROLE Widget Store managed by IME |'BEE
Widget Store. While each of these stores is being developed using corstaodards and
common code from Edukapp, they are operated independently by diffeoegénisations, and
customized for a particular audience. One limitation of this apprasthat paradata- reviews by
users, ratings and ‘likes’, and aggregate download statistiscellected separately by each store,
even if this refers to the same widget. Sharing this paradata between staekivadd value for
users of all the stores. To meet this need ITEC has adopted the SPAWSditshayihg paradata,
developed in parallel with iTEC by the University of Bolton.

SPAWS uses the Learning Registry network for publishing and retrieving paréuataearning
Registry is a US Department of Education-backed initiative to create aomketvi distributed
metadata sharing “nodes” each based on CouchDB - that can distribute records globally. SPAWS
can connect to any of these nodes, which can then further didiilbloe paradata records across

the network. SPAWS provides a set of standard paradata classes for user reviews, sstatistic
(downloads, embeds, views, likes) and ratings, and can be extended wih phadata models.

The ITEC store periodically publishes paradata using SPAWS, and aldeglgricetrieves and
caches paradata from the network using SPAWS. This means that, for any gigetiwihe ITEC
store, there can be both internal paradata, and external paradata (typiftaim ROLE and the UK

HE Widget Store, but potentially others). For ITEC this provides several advantages:

It increases the amount of paradata available for the widgets in the stor@ingelto
“bootstrap” the store

The statistics paradata can be used to improve the ranking of widgsesairch results and
browse views

Widget developers can obtain information about their widgets, inclgdpopularity and
user feedback, from all of the stores they are published in

This provides enhanced information to users for a number of pggppwhich may be represented
by the following brief user stories:

“As a widget store user, when | browse a widget store, | want to betalkad reviews by other
users, irrespective of which store they downloaded it from”

“As a widget store ower, | want to be able to rank widget popularity based omvdloads from
other sites”

“As a widget developer, | want all the reviews and download statbetcavailable to users,
irrespective of which widget store they are using”
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For ITEC the main development effort needed was to integrate SPAWS entdER store. This
was relatively straightforward, and required only that existing classes repregeit¢ims such as
user reviews were harmonized with the SPAWS data models. SPAWS has been caonttettied

main store controllers, and is configured using the ITEC store ucetiion file:

63$:6 VXSSRUW

VSDZV HQDEOHG WUXH

VSDZV QRGH ORFDWLRQ KWWS DOSKD PLPDV DF XN

VSDZV QRGH XVHUQDPH IUHG

VSDZV QRGH SDVVZRUG IOLQWVWRQH

VSDZV VXEPLWWHU QDPH HGXNDSS
&DFKH GXUDWLRQ LQ PLOOLV IRU HIWHUQDO GDWD UHWULH
XVLQJ 63%$:6 GHIDXOW LV RQH KRXU RU \RX FDQ VHW LW
WR IRU GHEXJJLQJ SXUSRVHYV

VSDZV FDFKH
7KH LQWHUYDO LQ GD\V EHWZHHQ SXEOLVKLQJ ZLGJHW VWD
WKH GHIDXOW LV GDLO\

VSDZV VWDWYV LQWHUYDO

2.10 Interfaces with other ITEC services

The outputs of WP8 described in this deliverable form part of &@mi@EC infrastructure, and
work has been carried out to ensure that WP8 contributions aresfsattiorily integrated into the
wider system. An iTEC cloud of services has been established, all lofand@ware of each other.
A single user identity has been established for all these services, enablsay who is logged on
to a .LRN or Moodle shell to transparently access the range of seprinaded by iTEC.
The ITEC Cloud is made up of the following four componentd, alioh are integrated with the
iITEC widget store:

User management and Access Control (UMAC)

The People and Events Directory

The Composer

The SDE
The present release of the iITEC Widget Store has been integratetheitiEC cloud in a number
of ways. Firstly it integrates the the UMAC (User Management and Access Ctmtpodvide
transparent access to the iTEC Widget Store without further authenticdtithe user is already
authenticated on an ITEC shell. Secondly widget descriptions are dtgdgwith functionalities
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and paradata harvested by the SDE (Recommender Service). Thirdly, the iDECSide API is
made use of by the iITEC Composer to create, tag, retrieve widgets.

Integration between the iTEC Widget Store and iTEC Shells is achieved by méan<hént
Widget which enables the store to be embedded in the target platform.
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2.11 Preparation for pilots

Technology is one thing. Real teaching practice is quite another. WorkPa8khgs worked
closely with other aspects of the project, including scenario generatiohalso working with real
teachers to get an insight into the particulars of practiceqd dwow widget technology might be
integrated to address the organizational challenges of classroom peac@in school visits, for
example, analyzing stories of how teachers sometimes confidently embrace teglesldut
develop quick workarounds in case things don’t work have been very valmathimking fexibly
about the variety of ways that ITEC Widgets and the store might be used

From these investigations, it is clear that many teachers have favourite todlseghniques for

simple activities conducted from the electronic whiteboard: for examible,use of simple games
from resources like Classtools.com. It is also clear that the capacityte gliferent techniques is
restricted by the capacity to curate favoured toolsets and distribute thera.clination facilities of

the Widget Store would appear to propose a solution to this persongdnization problem for

teachers. Other instances of such data gathering from teachers include débd for easily

grabbing data from personal devices from students (particularly photograptesge problems of

interoperability can present real challenges for classroom and activity aafson.

Through insights like this, the focus has gradually moved toward preptrenstore functionality
ready for trials with teachers, includes interfaces for the functidypalescribed in these kind of
user stories. In accordance with the widget development strategy descabede, additional
tools are being developed to allow greater flexibility for users to genehege own widgets, while
project staff will also develop some widgets to prime the stordawitdgets relevant to scenarios

Striking the balance between technical development as an enabler of new qaaamtd new
thinking and technical development as a necessary support for scenario implatoenhas
meant that large-scale piloting with teachers, beyond small-scaleigsigms and investigations,
has only become possible quite recently. Only when tools are sufficierdture can large-scale
pilots be conducted. A first step toward establishing a large-scafemunity of teachers to
develop widgets and their infrastructure was taken in the first teadhening session, carried out
in Septeber 2012.

These sessions provided important indications for the direction afréutechnical work. Firstly,
the skills of embedding content into electronic learning cordextas become fairly well-
understood and widespread, through the use of YouTube videos wehming platforms and the
embedding of web content within Interactive Whiteboards. Tesrs are becoming familiar with
innovative apps and resources for embeddable tools like widgetbox. Onag agawith the initial
investigation of teacher practice, there is currently no way of curdngurite tools or resources.
When shown ways of embedding favoured tools within the curatiomirenment of the ITEC
Widget Store, it was clear that there was considerable enthusiasm. Furtherthereomplexities
and scale of engagement that the widget store would have to dedl lgicame apparent. User
channels, favouriting as well as commenting mechanisms built lostore now appear as a
central element the infrastructure for making the store usable cargd scale.
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Given that much early design work on ITEC and widgets had focused wsigrimg widgets
centrally by the project (this in response to the perceived lack of widgetse early stages), this
sudden explosion of tools on the Widget Store was an important sighahcommunity-driven,
individually-focused approach to curating widget-based resourcely tilk be the most effective
way in which the widget store can support the communities of teash

Having said this, the appeal of curation is one of personal conte i®chnologies that work for
individual teachers. When teachers are asked about tools they wd@ddisee, the responses are
encouraging for their innovativeness. “Robot controllers”, “Speech Synthesizerdificialr
agents”, etc. It may be that given increased control over their technologdies,pedagogical
imagination of those who do the teaching is inspired to try thitiga they themselves can take
ownership of.

This last point is significant, for it highlights an importaags in the journey of the project. From
investigating an expert-driven programme of widget population, we have arrivacdcammunity-
driven facilitation for widget population. This is not to say thhere aren’t some tools and
functionalities which need to be contributed by the projeetatn (particularly those tools and
functionalities necessary for the running of scenarios). But it i;mdicate a creative tension
between expert-driven pedagogical and technical design and teacher cony¥dmien
innovation.
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3. INNOVATION AND ENRICHMENT OF THE MASHUP
SHELL

ITEC, in aiming for innovation in the classroom, has primarily focustek ameation of innovative
pedagogical scenarios. The nature of innovation itself has been a fuithin the 2° year of the
project, and Work Package 8 has taken a lead role in helping to shape @@ siéfinition of
innovation as:

“the process of responding to educational challenges by designingosd that benefit
stakeholders”

Which leads to a more specific definition for ITEC:

“potentially scalable learning activities that provide beneficial pedagogitaltechnological
responses to educational challenges and opportunities.

The key challenges for Work Package 8 in this definition lies icettieal notion ofprocessWidgets
are not processes but products. They may be considered as part of anel@ssglution providing
benefits to stakeholders, however, widgets are products which can enable otbeegses, including
the support of existing scenarios, or in the generation of new scendrfeefore, a balance must be
struck between the implementation of products (in the form of new widgets) e support of those
processes wherein the innovation that lies at heart of ITEC resides.

In order to understand the process of innovation, insight is reglinto the challenges of teaching
with technologies. It is for this reason that innovative widgets which have tesignedhave focused
on the raising awareness of what is newly possible rather than what may bedgaisewhere. In
particular, this has included the investigation of ways of integcatieal-time control and
hardware devices such as (for example, robots and controllers) into the wirdfgastructure. This
work has been done in the light of the fact that classrooms are placssaséd experienceMost
widgets, however, provide individual experiences (although some, like chatdaffays of
sending text messages or conducting activities in real time). With learnershared context like
a classroom (or indeed any shared space) there is an opportunity to expeitelance between
personal control by learners and coordination of shared social experidycesmchers.

This work has been experimental, and trialed largely within the cordkxthe project meetings
and demonstrations, but its purpose has been to drive innovative visiovhat might be possible
beyond the norms of experience of personal technology as it stands. In thishgaglassroom of
the future, as it is envisaged by ITEC can provide valuable insighhetteficiencies of current
personal technologies and the ways in which new technologies might mesetndeds of
communities seeking technologically-enhanced shared experiences.

Beyond these investigations into what might be possible with speeiticriologies, the priority of
ITEC has been to create a platform for nurturing teacher-led inmmvaffhe Widget Stofe
functionality in supporting personal curation of tools allofes teachers to develop their own
ideas and inspire new developments.
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3.1 Integration of Physical Devices with the Widget
Architecture

The rationale for moving beyond the Web browser

The principal motivation for work on physical devices and new skinfl technologically-
empowered shared activity in iTEC is to address the question: “if wealat®gether in the
classroom, why would we choose to look at individual screens, ralfaardéach other?”. One of
the research challenges in the project has been to explore ways inhwdmtivities with
personalised devices might be effectively coordinated by teachers. When widgedssplayed on
individual screens (for example, in the VLE), each learner potentially ae@ & different
experience, and this leads to problems in the coordination of pegageffective differentiation
of activities, and sensitivity and responsiveness to individual student ndéxdse translate into
classroom management challenges. We propose that the appropriate response isgoisecthat
the learning dynamic of the classroom is determined by a convivialah situation where the
principal driving forces are human attachments between friends, enemies, &hdtlve teacher
(who of course can be either to different pupils!). Work has beemedon studying the ways that
physical devices in the classroom can be used to strengthen attachmentedretearners and
deepen the meaningfulness of their experiences. These are often not sctaensather
‘controllers’ for rich shared activities.

Overcoming the disconnect between human attachments in the classroom andidunali
experience of the technology has led to a technical solution which addrbstleshe advantages
of personalised technologies and the challenges presented by a deepesrstaading of
attachments. The fundamental component of this technical desighesricreasing real-timeness
of web-based communication.

The ‘real time Web' as an enabling technology

With the emergence of socket-based standards which allow for ultra-fast &mely

communications between services and tools, real-time web-based communicati@ndast

becoming a reality. This new functionality, which is one of the danctionalities behind what
might be referred to as the ‘regime web’, with the W3C WebSocket standard being buiib the

HTMLS5 specification, new technological affordances can be made availakkecteers which may
allow them to address some of the challenges of attachment and cbuthilst integrating the
online environment within classroom environments. WebSockets allovihi®restablishment of
connection-oriented data transfers between web-based applicatiprviding significant speed
improvements over existing techniques which employ polling for new data.éntethe efficiency
of a socket-based communication approaches that of the connection-odent€P/IP
communications upon which the web is built. Supporting the Wek&oprotocol, open source
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technologies like the V8 JavaScript compiler has been developed into the8Slodol as a way of
providing highly efficient web servers written in JavaScript. A number of iBgrasuch as the
Socket.io (http://socket.io) library, running on the NodeJS platfoam (vell as other web
platforms such as PHP) have added WebSocket functionality.

A pilot real-time web widget implementation

Figure 11: Physical Device Integration

Figure 11 shows a configuration of technologies which has been dexefopiTEC. The technical
configuration comprises a Wookie Widget Server (A) which provisiools to learners and
teachers, thus addressing the need for tools to be ‘reatifand’ in the same way as traditional
classroom resources. However, thesel®are configured as HTML5 ‘apps’ which are able to send
Socket-based communications to one another, and where those socket-basedunications are
coordinated by a WebSocket server (the server used in the pilot rung tieenJavaScript engine).
The timeliness of the socket-based communications means that the Na#sJiSes acts as a
‘satellite’ (B) which bounces communications between the differesgrsi of the widget. The real
‘service’ that the learners connect to and interact with is provided Iy teacher (D) in the
classroom, who operates a richer tool (E) than the learners have access tohichtresponds to
the learners’ interactions. Data transferred between users and the NodeJS seeveery short
control messages. This means that total data traffic is relatively low, evénlavge groups: an
individual node service is rarely handling more than 50 simultaneous messagesngieaency is
kept to a minimum. In pilot testing with groups of participants raggn number from 30 people,
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3.2 Import features of the store for easy creation of
widgets

The curation functionality of the Widget Store goes beyond the assemldagsisting tools.
Individual users can add new tools easily through new interfaces whpgiosuthe wrapping-up
of web pages, Flash files, or embeddable components (i.e. other widgets frompotheders). An
example of this is shown below.

A user browses to the online repository of http://widgetbox.com. Figda calculator widget they
wish to curate within the widget store, they select and copy the embede. Within the Widget
store’s interface, they click on the ‘embed’ tab, and are able to pasteerethbed code, adding
data about the widget’s description and size. Upon completing pinocess, the user’s widget is
made available to all other users of the store, whilst also featuririgerindividual user’s grsonal
curated list of widgets (Figure 12)

—)

The Widget concept has rapidly developed online as users have become incyetesimiar with

mashing-up and embedding content in platforms ranging from YoeBuld Google to blogs and
wikis. There is an increasing range of resources for facilitating theant) of widgets. In essence,
such resources and tools are out-growths of web authoring tools, sirdigets are basically web-
pages. Some of these tools have been developed in collaboratiortivettechnical work on iTEC,



Figure 13: MyCocktail Widget development Environment

There are different kinds of widget tools that can be considexitiin the Wookie architecture.
They are:

Single user tools without data persisteneéor example, calculators, timers, etc.
These are tools which may simply be grabbed as embeddable objects from thandelwhich
afford simple functionalities. They provide a simple function dad't store their data. Such tools
can be embedded and do not need to be instantiated withinellsh

Single user tools with data persisteneéor example, sticky notes, to-do lists, etc.
Within Wookie, these tools exploit Wookie’s ‘shared data’ which alkvem to store their state
relating to an individual's stance of the widget. Such tools will only work if instantiaethin a
shell context.

Multi-user collaborative tools shared editors, chat
Within the Wookie environment ‘proper’ (i.e. widgets designed to run u$ifgpkie features),
these tools are sirar in nature to single user tools in that they use ‘Shared data’. However,
external web tools (for example, Etherpad), can also provide similar funaditiy maintaining state
through an external service. The ability to wrap such tools into W3@etsctreates a very simple
way of creating multisser tools without having to get to grips with the intricacies of \Kies
shared data.

Single user Front-end tools to large-scale multi-user systems
Simple widget tools for accessing large-scale services (for example, calendamvaykéiow
management) may be wrapped up as W3C widgets and placed in the store. Tiyetalginbed



3.3 Widget creation tools assessed

Bearing in mind these categorizations of widget tool, ITEC has Hesalycinvolved in the
development of a number of projects for both curating and developinggetsl JISC have
supported widget creation with WidGAT tools as part of a strategyirfgeithto their support for
the establishment of a UK-based educational widget store, EduR&pin the EU, ITEC work has
been closely related to the design and implementation of the M@l tools.

MyCocktail includes tools for creating widgets which aggregate social softseaxgces from
Google, Twitter, YouTube and many others. It features an easy-to-use intertoitihgenerate
a W3C widget file that can be uploaded to the ITEC Widget dtby€ocktail can produce either
single-user or multi-user widgets (Figure 14) .

Figure 14: MyCocktail Widget Download

WIdGAT has been specifically designed for creating accessible tools. It paveteplate-driven
approach which can generate either single user tools without data persistéfior example, a
timer), or multi-user tools with data persistence (for example, to-gis)i

Commercial developments too have moved the widget agenda forwards. These intlede
adoption of the W3C widget specification by Opera and the emergehammmercial widget
services affording embeddable functionality across a range of contexts (for example,



3.4 Rationale behind widget development

Initially the project did not have a development strategy for the developnuémew widgets, but
as time has gone by it has become increasingly apparent that a strategy is redqorddo
reasons.

Firstly, when the project plan was written it was expected that therailddoe an abundance of
good quality open-source widgets from which project staff or the teaghcould select and easily
importable into the store. Whilst it is true that there are widgetgailable now, the process of
importing them is less than perfect. This is primarily because few people hiyeadiopted the
W3C standard for widgets. Many have adopted it partially and many have allowedgdorting of
W3C widgets into their own system, but this partial adoption bé tstandard has caused
difficulties for the project.

Secondly, there is a need for good quality widgets, which are apprepaiad directly useful for
the project’s scenarios and learnirsfories. This presents the opportunity to create some good
quality, applicable, tools which support the learning we are pronmtiwvhich are easy to use and
are badged as iTEC widgets. These widgets will fully support the W3@rdataodwill, in principal,
be usable outside of the context of iTEC as well.

We also plan to support user generated widgets as part of the developmenegyraleachers
within the project will be trained and encouraged to builaigets from other media types, such as
flash and java applets, making use of the tools described in the store rsegftithhis document,
which makes the process of transforming a Web resource into a widget simplsirtgyan import
feature in the store.

3.5 The iTEC widget development strategy



Widget Development

The project will develop a set of widgets in W3C format, which make udsesfManagement and
Access Control features to make them seamlessly accessible to iTEC usersleBhardaided in
Appendices I, Il and Il of this document outline the proposed W3C widdats) will be installed,
delivered and managed by the wookie server through the ITEC widget store
(http://wookie.eun.org/StoreClient). The selection of the widget typede developed was based
on an analysis of the iTEC scenarios. As the project has run, the Wiolgeh&s provided a way
in which rapid development of tool collections within a leagplatform can be assembled. For
example, at a workshop with members of other workpackages, a particular learningiscensa
chosen. Within 10 minutes, the scenario could be ‘instantiated’ as a resourcermatiearning
platform (Moodle) with tools and instructions as to how the scenanight run and how teachers
might use the tools provided. Missing tools, or tools which onlyiglytmet the requirements of
the scenario could quickly be identified. Indeed, owingte functionality of the Widget Store,
some ‘missing’ tools could quickly be uploaded and instantiatedveier, this kind of exercise
highlights the value of the approach taken, since with an easy and mapid of collecting
assemblages of tools within a learning platform, group reflection isntost powerful aid to
widget development and refinement, as people look at it and ask “cduswork?”, “what might
be beter than doing that?”, “how could the children be organized to usis widget?”, Wwould
this activity be done in home or for homework?”, etc. Through this kih@rocess, a variety of
widget improvements have taken place.

This led to a realisation that generic/general purpose widget taelie the most important.

Model for Developing a Community of Teacher Creators

The intention behind opening up the creation of new widgets tigtothe store, is to encourage a
community of sharing of content and tools between the users @& $tore (that is primarily
teachers within iITEC). Teachers to be able to upload content in ayafiédormats, tag it with



3.6 Widgets providing ITEC cloud interfaces

Tools to access and user the iTEC services are also being created as W3C Iwidlietases the
tools with a user interface are being developed as widgets to allomttebe easily integrated






4. MAINTENANCE AND SERVER MANAGEMENT

There are a number of potential risks in running a large-scale eduehtwidget store for
European schools. These include:
management of large numbers of users
management of large amounts of content
management of data exchanges through the Wookie server
management of metadata and paradata
management of associated services to support specific widget functiongiigesspecific
project widgets)
management of deployments of updates to the software
Given that widgebased learning activities are effectively ‘mission critical’ for teachers using those
widgets within lessons, WorkPackage 8 has been actively involved in processes of:
Structuring the technical architecture so that key areas of risk are separatkatam be
managed individually. In the first instance by separating the Wookie server tihhem
Widget Store.
Ensuring that participation in contributing and using the gatistore takes place within the
context of the ‘walledgarden’ of the ITEC cloud
Introducing software changes that would facilitate decentralising data manageas far
as possible whilst maintaining the benefits of community engagements (for dzante
use of SPAWS)
Providing a rich ecology of tools and personal ownership so as to minimiskeasiepn
centrally managed tools.

Currently, the ITEC Widget Store has been established as an active server déGhgald. The
Widget Store service is comprised of the following components.

Wookie

Edukapp

Apache Solr

Apache Shindig

Store Client

These services are hosted by EUN, and the performance of the services willlsgez/ay a six
monthly review drawing on data ranging from user evaluation to technical sévgdiles.

An active process of understanding the deployment challenges has been engageual tve first
six months of operation of the store. This has highlighted sonalesiges which are being
addressed. For example, initial deployment of the iTEC Widget Store amedretoftware
revealed some upgrade difficulties. Version 0.8 was being run by EUN, witi BC Teamup
widget was running on that server. This makes use of Wookie’s shared data féatst@e it's






IMPACT ON PRE-STANDARDISATION

The work carried out by WP8 makes use of interoperability specificatroadl its aspects. In
particular The Apache Wookie Widget Server is a reference implementatiore aV8C widget
specification, and the Widget Store provides a showcase for services createg tin&n
specification. The project has also integrated IMS LTI (Learning andiffteodgperability) into

Apache Wookie

The challenge facing W3C widgets is no longer a technical one of hdernwlate the
specification, but rather one of adoption levels, and problems anpodpnities we may have
with that. The consequence is that our preference is comply with W3C specification as it
stands wherever possible, partly to promote interoperability, but also becass® depart from
the specification threatens the reliable functioning of thE@ project infrastructure.

Consequently it is not part of its purpose to generate new standardisatitatives, but rather to
demonstrate the effectiveness of an interoperability strategy, and to creattereace
implementations of interoperability specifications. In the coursehié work WP8 maintains close
contact with W3C, the authors of the widget specification used ke ghoject. No additional
requirements have yet been identified in the course of project waikand when this occurs they
will be fed into W3C and IMS. The consequence is that this taskh@s8o far represented a
rather small proportion of project effort.

Having said this, there are a number of issues of relevand®3€ Widget standardisation and
interoperability which have emerged through work in theoject and which deserve mention.
Amongst them, the most significant in terms of its impact on mperability has been the
specification of specific feature sets which restrict the ioparability of widgets. These have been
noted particularly with regard to widgets from commerciausmes like Opera, that features are
declared within the Widget package which can only be addresgednning the widget within the
Opera environment. This is clearly a barrier to interoperability.

Other interoperability issues, although not directly concerning YW3C widget specification itself
but more a rising trend in the web, concern the increasing restrnistion embeddable components
across different contexts. This together with restrictionstib@ ways in which specific commercial
APIs are called (for example, the recent restrictions introduced@vaster) mean that embedding
features from certain popular providers (Twitter, Facebook) presaome technical challenges
whose origin is not in the technology but in the business modetlseoproviders of those services.



5. CONCLUSION

The principal achievements of WP8 reported in this deliverable relavagly to the iTEC Widget

Store.

Firstly, the potential of a widget store as the means of enablingiithgials and groups to create,
curate and deploy collections of services and resources has been clarifieal. fegtiback from
teachers has shown that there is enthusiasm for widget creation, and ttietefinement and
optimisation of the mechanisms for curation and selection of widgeitl be a major challenge in
the coming period. The implications of this the information modeldnbeen thought through and
have informed the development work carried out.

Secondly, the information model for the widget store has been implaed. A number of
different lines of work have contributed to this outcome.

The store service was created within Apache Wookie, and a clientatiph was
created which constitutes the ITEC Widget Store.

Widget creation tools have been implemented and integrated im® TEC widget
store. These create widgets from: uploaded media (flash and java appledsyom
embed codes.

The Apache Wookie Widget Server used in the iTEC Widget Store has beemupdate
to meet the requirements of the project. As a result of this work thet ffull
graduated release of the software is now imminent.

Connector framework SDK has been extended to the full REST api for Apache
Wookie, making it possible for the iTEC Widget Store to make use of tlaa@zth
capabilities of Wookie.

A new connector block for Moodle has been created, enabling the WiGet
Store to be integrated.

New widgets have been created, and innovative widget designs explored

The result is a fully functional demonstrator which is ready for tuatls the end user group. This
provides a solid basis for future pilots and further refinement ef thEC Widget Store.

The store and related development work is open source, and has been carriedithuthe
strategy of contributing wherever possible to existing open-source projéttstoperability has
been maintained with W3C widgets, and compliance with Learning Registry paaas been

added.



APPENDICES

APPENDIX I: TABLE OF WIDGET DEVELOPMENTS

Newe Widgete| Descriptione Readye | Responsibilit | Relevante
Title « Bye ye fore
Calculatore Twoe calculators,» onee scientifice (base| 1ste July{ Boltone .
uponetheeoperaescientificecalculator)ean{ 2012
oneessimpleswritteneaseaswookieswidgete
Modificationse | CamerasWidgeteestoresefilese 25the Julyy Boltone .
ande _ 2012¢
improvement Shareds Drawe— drawinge toolse and
se toe Current! viewereliste
Widgets- Wikiewidgete—largereandsmultiplewikis.+
Etherpads Thise ise as generice documente sharg 25teJuly{ Boltone .
editingeenvironment.«ltealreadysexistseal 2012¢
asgadgeteandewillebesimportedefrometh
ROLE-store.«
Filee Browserq Aswidgeteallowingeusersetosbrowsesfile| 1ste Sept| Boltone .
Widgete whichehaveesbeenecreatedesbysthescame 2012«
widget.e¢ Andeinefuturesanyswidgetewhic
allowse thee savinge ofefilese ore datas toe th
server.e ¢ Thise widgete accessese ae f
managers services whiche hase bee
developedetossimplysmanage-filessforsth
iITECeproject.e
6e  Thinkinge Thisewidgete supprts! the! “Six! Thinking!| 1ste Sept{ Smarte .
HatseWidgete | Hats”! method! by! Edward! de! Bono.! If 2012

introducese thee sixe differente hatse (i.g
differente views)s ande stimulatings
guestionse

Asvisualewaystoeshowsthe+6thinkingeha
(=colors)e withe somee explanationse o
theire meanings,* ande thes abilitys fore thg
teacher! to! select! one! to! be! “on”! fo
everybody.e










APPENDIX Il: PHASE TWO WIDGET DEVELOPMENTS

StickysNotes| Aswidgete allowinge usersetoe plac{ 1ste  Nov4 Boltone .
Widgete theireownestickyenotessoneaspage.| 2012¢
Votinge Similare toe ore perhapse in 1st Novq Boltone .
Widgete collaborations withe Socrative.| 2012

However,» wee alreadys havee
minimalevotinge widgete calleds Yol
Decidee ase parte ofe thee standar
installation.e Thee initials
developmentestrategyshereswillsbe
toe takee thate widgete ande looke &
addinge features,s whiche makee us
ofsthesnewswookiesrolescapability,

Mediae Thise coulde beeae drope boxswidge| Decs2012¢ | Knowledgee .
Handlinge Ore ite coulds makee usee ofe fil Marketse
Widgete storageeonetheeserver.«Fileestorag

cane bee implementede withe third
partys — opene sources filee savin
systemsesucheasejQuerysUpload.s

Leaders Acleaderesboardswhicheinitiallyewilljf Dece2012+ | Boltone .
Boarde bee manageds bye ae teachs
designede fore usee withe in-clas
gameseofeanyesort.e

Forume Eithereusingetheemediasserverean{ Dece2012¢ | « .
(draft)e thee peoples databasee orelinkinget
asthirdepartysforumetool.ee Thisewill
allowe crossshells forums.e The
abilitys toe linke acrosse shellse will
require! this! widget! to! use! iITEC'’S
users managemente ande acces
controlesystem,so-effectivelyethis
willebeesaspurelysiTECswidget.e




APPENDIX

1 PHASE

DEVELOPMENTS

THREE

WIDGET

Mediae
Servere
Widgetse

Ife thee mediae servers ise develope
aseparteofethesiTECecloudeassuite
widgetse wille bee developede td
handle-fileesharing,simageesharin
ande videoe sharing.s * Thise maye k
oneewidget,»whichecanehandlesa
oreasseparatedeseteofewidgetseth;
cane bee usede independentlys @
eacheothereorstogethes.

Ife thee medias servere ise no
developede thene twoe optionse are
available. ¢ Eithere ae third-party
opene sourcee ¢ ajaxe basede fi
sharingesysteme

Aprile2012¢

Knowledge
Marketse

BlogeWidget;

Ife thee mediae servere ise availabl
theeblogewidgete wille usesthate ase
store!for!it's!data,!linking!identity!
with!iTEC’s!luser'management!ang
accessesystem.

Ife however,s thee medias servere i
note availables thene ane externg
bloge(perhapsewordpress)eservice
willebeeutilizede

Aprile2012¢

Boltone

Generice LTI
Widgete

Thise wille allows thee seamlesy
connectione too  web-based
externallys hostede applications,
contente ore toolse thate supporte the
LTlestandard.»

Aprile2012¢

Boltone

Forume

Continuationeofedevelopmenteang
refinemente ofe thee forume tool.
Thise toole wille possiblye takes thg
moste worke toe completee well.e S
developmente wille covere two
phases.e ¢ Ine thise phasee thee fin
versionewillsbeeavailable.e

Aprile2012¢

Boltone




APPENDIX IV STORE REST API

Authentication

All authentication is done via http basic authentication.
There are three roles: admin, owner and standard user
All registered users are standard users

Standard users can also be owners in the context of a widget they havadeol or created.

Notes
The prefix for all of the rest calls is /api/rest

The following is a set of tables showing the breakdown of RE&Tavailable from the store. It
has been divided into conceptual units which in most cases caynesfo a path or resource. This
isn't always thecase however, as some paths needed to be extended to allow security to be
applied to a particular path. This is particularly the case where a@BEAill simply return a list or

an object and no security is required whereas a POST call on the same resouitdeneed
security.

Widgets
Action Path Description Security Returns
GET /widgets/search/{qu | Search Open JSON List
ery}{start}/{rows}/{o of
rderby} {query} is the search term WidgetPro
files
{start} is the row or results to
start from
{rows} is the number rows to
be returned.
{orderby} is optional and can
be one of the following terms:
date, rating or popularity
DELETE | /widgets/delete/{wid | Delete a widget Basic JSON
getld} authenticatio | Message
{widgetld} is the id (integer) | n










"widgetProfile"

H



"id"  :int,
"name" : "String"

"icon" : "URL",

"featured" : boolean(0|1),
"created" . "Date String" ,
"updated" : "Date String" ,

"tags" i [{
"id"  :int,

"tagtext” : "String"
h
I
"activities" 1,
"description” . "String"

"downloads" :int,
"embeds"” :int,

"views" :int,

"averageRating" sint,
"totalRatings" sint,
"functionalities" |
{
"relevance" s int,

"id" int,
"name" : "String"

“uri"  : "URL",
"level" sint
2
1,
"type" : "W3C Widget|Open Social Gadget"
"uri"  :  "Widget Identifier"
2
"uploadedBy" : "Name",
"renderinfo” : "HTML to embedd"
"renderUr[" : "URL to the widget instance”

"downloadUrl" : "URL to the widget file" ,



"id" cint,
"message” : "String"

}

Functionality

{
"id" int,
"name" : "String"
"uri" : "URL ldentifier"
"level" :int

}

Tag

{
"id" int,
"tagtext" : "String”

}

Review

{



"id"  int,
"time" : "Date String" ,

"text" :"String"
"user" : "Username"
}
Userrating
{
"id"  int,
"rating" lint,
"time" :int,
"user" :"Username"
}

All JSON strings return evalute into Javascript objects.

If jquery’s ajax is being used to make the call then setting the return tgpedSON will
automatically convert the strirgyto javascript objects. If not javascript's eval function will do the
same. For other languages conversion proceedures will need to be plsce.



