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g(\ LTLL consortium’s approach to intez;ztiitci);nal oo -
LTfLL Integration Report: First Steps

Executive Summary

This report describes the approach taken towards an integrated view on the LTfLL pFijsGtit
elaborates on theriginal scopandassumptions of the LTfLL projentd acknowledges the
limitations of the approachThen it presents the integrated vidy focusing on fouinterrelated

layers theoretical, methodological, technical, and validation and dissemination. Subsequently, the
report elaborateson each layer in separate sectiorSection 2 gplains the project's common
theoretical framework. This framework explores the vision that the LTfLL services could support
learners in both collaborative and individual knowledge building (Stahl, 2006). Section 3 focuses
particularlyon describing an iegrated scenarithat explores the way the servicesould work
together ina formal educational contexb support learning processeSection 4 describes how the
LTfLLservicesould work technicallyogether using a mastup approach that creates a stomisable
personal learning environmengection 5 presents the validation and dissemination layer, which
discusseshe strategyneededto identify the besimethodsfor integration of the services, arbw
dissemination will be used to create awareness acstakeholder groups. Finally, Section 6
discusses the strengths of the approach and outlines how we would like to move forward with the
project.
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1. Introduction

The Language Technolegfor Lifelong Learning (LTfLL) project was devised to dealpnattical
problems in supporting the activities of learners and tutoirs educational and organizational
settings(i.e., work overload and time management issubsjugh:

Assessment of student contributions: in particular, giving formative feedback
Monitoring of study progress: ranging frodropout prevention to providing personalised
advice.

x Community and group support: selecting and creating groups, ordering and archiving
threads, providing overviews of the activities of a community as a whole and of the
individual actors.

In the project we offer language technology solutions for these problems. At the moment we are in
the process of developing six services, which offetependent solutions to these practical
problems. In their desigthere is no prematre commitment to a particular theoryWe also
developedindependentscenarios to validate and disseminate the services.

We have now reached the stage where we can assess whether these services can provide an
integrated solution to the problems mentionedave. In this report, we descriltbe approachwe

are takingtowards this integrated view of the project. We address integration throudgbur
interrelated perspectives or layerstheoretical, methodological, technical, and validation and
dissemination

1. Canmon theoretical background We have concluded thathe theoretical framework for
computer support for collaborative knowledge building presented by $2006)caneffectively
unify the different theoretical positions of the services (see Year 1 dalies) Section 2of this
report describs the theoreticalframework andhow the LTfLL servicesan be positionedn the
knowledge building procasof this framework

2. Common methodological approach Integrated scenario On the basis of the theoretical
assumptions described in layer 1 we have developed an example of how the services could be
integrated ina formal education context, which is includedSaction 3

3. Common technical approachrhe technical integration of services has been explargidg a
mashup approach that creates a custoable Personal Learning Environment (PLE) This
approach considers that services are independent from each other but, nevertheless, can share
data and services (i.e., ‘middleware’ software) with other LTfLL serveesion 4 further
describes this technical approach.

4. Validation and dissemination:Round 2 will continueas defined in the existing validation
scenarios (see D7.2 & D3.2). In roundvalidation will be based on the integrated scenario
described in sectio. We will identify combinations of at least two services for speefiming
contexts We willvalidate both the services and the scenarios with the relevant stakeholders
Section 5describes the validation and dissemination strategy for the LTfLLramésbview.
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Before explaining the integration approach in detail, we first discuss its inthimstiations:

x We acknowledge that learners might have different formats to represent their knowledge
and there is also a much bigger reservoitaifit knowkdgethat might not be expressed in
writing. However, in our approach we decided to focus on textual material due to the use of
language technologies.

X The LTfLL services are not necessarily envisioned as tools that will be used without human
mediation. Sevices may have technical and ethical limitations; in those cases their purpose
is not to replace a human intervention or be used as separated, isolated tools.

X The project selected two domains to explore the ideas and services to be developed:
Medicine aml Information Technologies. In modern Medicine, clinical practice depends upon
seltdirected learning with minimal supervision in a workplace environment and is a clear
example of the interaction between the individual learner and Communities of Pralttise.
in these situations that the learner and the practitioner acquire expertise in understanding,
competencies and skills. Furthermore, Medicine is focused on the client (i.e. the patient)
and, in this regard, provides a good model for other domainshriginess studies. Similarly,
in Information Technologies, learning occurs in addition to the formal settings in
Communities of Practice. In both fields, learning is lifelong and may lead to certification. The
description of the work does not state thatahproject outcomes will apply only to these
two domains; however, application to other domains requires further investigation.

x Qultural and linguistic backgrounds play an important role ltibmparing textual input,
evenwhen using English as a linguanita. The same word can have different meanings for
different learners. This inherent feature of human communicati@an lead to
misunderstanding and ambiguity, howeyehe approach taken by the projeethereby
lexicalised ontologies or LSA is used shaitiyate this problem.

2. Theoretical Layer

In this section we provide a summary overview of the different theoretical approaches, which have
influenced the development of the services within LTfLL. We acknowledge that there are distinct
theoretical pespectives to observe and influence educational phenomena in practice, and that they
are used in different contexts as instruments to make sense of and shape learning environments.
Taking the range of theories that have influenced our thinking and theldeweent of the LTfLL
services into account, we have evaluated the different theoretical perspectives and have synthesized
and presented them in a common theoretical framework: Stahl's knowledge building cycle (Stahl,
2006). The LTfLL theoretical approackessidered in the design of the service can be integrated in
this framework.

LTfLL learning contexts and practical problems

LTfLL -2008 -212578 4
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In both formal and informal learning situationghere arerecurringpracticalproblems. Acrosthese
learning situations uniform roles can be observed. A clear distinction can be made betwseen
‘learner’ and a ‘support’ (tutor, guide, monitor) role. In many learning contexts these roles have
been assigned to different people, leading to the conmigoaccepted notios of ‘student’ ad
‘teacher’. In practice, both roles can even bé&da up by the same person. For exampeself
directed learner in his/her most extreme for¢ne. without any formal supportearns but also bears
responsibility for the ‘steering and support’ of this opess. Independent of the practical
implementation of the roles, various common learning related problems can be observed linked to
the ‘learner’ and the ‘support’ role.Research has showthat stakeholders indicate four types of
support activities thatoften lead to work overload (Van Rosmalen et al., 2008), influencing the
feedback learners receive and, therefore, affecting the learning proSesee of theseactivities are

(i) assessment of student contributiongii) monitoring study progress, and )(iilommunity and
group support.

In the LTfLlproject, we aim to solveéhese practical problems experienced in both informal and
formal learning contextsThe support activities identified above take place in different learning
environments, which are infenced by distinct learning theories. As is the case with paradigms and
theories that come into being to explain social phenomena observed in the world, it is not possible
to identify one completely adequate learning theory that can be verified beyonaabtd There are
several ideas and theories that underpin the services developed in LTfLL: language as a basis for
mediated learning \(ygotsky, 1978 the two cycles of knowledge building (Stahl, 2006); dialogism
(Bakhtin, 1981, 1984); the theory of Comnties of Practice (Lave and Wenger, 1991); speech
genres (Bakhtin, 1986) and shared knowledge, both formally represented as ontologies (Gruber,
1983) and in the idea of the family resemblances of Lakoff (1987).

The learning sciences consider themselvestindigciplinary, leaving room for various branches of
cognitive approaches as exemplifiedSawyer(2006) andBransfordet al. (2000) However, we can
profit from their alternative views on a phenomenon and use them in our sohgawking process
when canfronted with a problem in an educational setting. In practice, this would mean that not all
learning related problems can be solved by a simply sodlimral approach, nor by an exclusively
behaviourist, repetitive and imitating approach. One needs tik lat a specific educational situation
and its requirements in order to decide what would be the most suitable approach (Ertmer &
Newby, 1993; Jonassen et al., 1993).

Although several of these distinct learning paradigms have influenced the educaii@uahstances

for which the LTfLL services are developed,arguenextthat, from a theoretical perspective, the
developed services suppolioth a learner's personal and collaborative knowledge ding and,
consequently, combine both cognitive and secidtural approaches.We suggest that these
approaches can both eexist and act in unison within Stahl's knowledge building cycle as a
theoretical framework.

The unifying theoretical framework

LTfLL -2008 -212578 5
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Stahl (2006), following a social epistemological perspectik@viB & Duguid, 1991; Lave & Wenger,
1991), models the knowledge building process as a mutual construction of the individual and the
social knowledge building, striking a balance between the Acquisition (individual) and the
Participation (social) Metaphotn his view, knowledge is a socially mediated product. Individuals
develop personal representations and beliefs from their own perspectives, but they also do so on
the basis of socigultural knowledge building, shared language and external representafidrese
personal representations and beliefs are extended through social interaction, communication,
discussion, clarification and negotiation, which occur in conversations. Learners, therefore, build
knowledge collaboratively and then internalise it inparsonal knowledge building process. This
internalisation also follows Vygotsky's (1978) ideas. As a result, the learners become skilled
members of a Community of Practice (Lave and Wenger, 1991), mastering the learning domain
speech genre (Bakhtin, 1986)his fact is central in LTfLL due to the project’'s focus on analysing
learners’ written materials.

Figure 1shows Stahl's cycle of knowledge building. The diagram depicts how the personal
knowledge cycle and the collaborative knowledge cycle interact. [dWwer left corner shows the
cycle of personal understanding, which can start with a tacitysreéerstanding influenced by
personal knowing. The right part of the diagram depicts how the social process of interaction with
people and with their shared cuite influencesthe individual’'s understandingAlthough personal
cognition and social activity are separatedthe diagram, it is simply a matter of representation;
they can only be separated artificially.
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Figure 1. The cycles of knowledge buildingl{&t2006)
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Cycle of personal understanding.

Learning starts on the basis of tacit praderstanding. This understanding may change if we
explicate its implications; by “resolving conflicts or filling in gapg reinterpreting our meaning
structures—o arrive at a new comprehensioiT his typically involves some feedback from external
sources: from our experience with artefacts such as our tools and symbolic representations (Stahl,
2006, p. 196). New comprehension gradually settles in to become our newtatsrstanding and

to provide the starting point for future understanding and further learning. If we cannot resobve th
problematic character of our personal understanding alone, which happens mostly when it is
provoked by other people, then we need toteninto an explicitly social process and create new
meanings collaboratively. To do this, we typically articulate our initial belief in words and &xpres
ourselves in public statements, thus entering into the cycle of social knowledge building.

Cycle ofsocial knowledge building.

In this cycle, an interchange of arguments provides rationales for different points of view whych ma
eventually converge in a shared understanding resulting from a clarification of differences in
interpretation and terminology.If the negotiation of the different perspectives does result in
acceptance of a common viewpoint, then such a result is accepted as knowledge. In this way,
collaboration and undistorted communication mediate between personal belief and accepted
knowledge.

The LTfLL services aim to provide feedback support in both knowledge building cycles. In the

following section we elaborate further on how they support both personal understanding and social
knowledge building.

LTfLL Services supporting personal and collaborative knowledge
building

Table 1gives an overview of how each LTfLL service fits into the Stahl diagram, which processes it
supports, what type of feedback it provides and how the learner uses this feedback.

LTfLL -2008 -212578 7
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Tablel. Reldionship ofLTfLL services to the Stahl cycle

4.1. Positioning

Description

LTfLET4.1 aims at developing a service that aids the learner and tutor to discover the learner's peghioespect to courses and learning objects in 4
domain of study. The stem works by comparing learner texts (ePortfolios and other generated texts) with modelvtith are representative of the
level that the learner is expected to attain. There are two complementary variants of this sémei¢knowledge poor" and th&knowledge rich"
approaches. The "knowledge poor" approach uses LSA and phrase extraction to compare the textessinl@gtions of words, phrases and basic
syntactic relations (also providing the learner with feedback on the use of these words @z gh The "knowledge rich" approach, on the other han
uses a domain ontology, so that the texts can be compared on the level of concepts

L

X

Advantages

Advantages for the learner

- discover his/her level of expertise so that learning materials/courses gpigte to that level may be provided by tutors, or by a search engine.

- become aware of the linguistic differences between his/her text and model texts written by morecsdi/Bearners or experts within the communi
of practice

- be able to adapt his/her fryuage use (technical termsemitechnical terms and common idioms) so that the learner uses a langnagetypical of
members of the community

- overcome linguistic barriers to integration into the community of practice, thus promoting moral seminng

Ly

Personal
Knowledge
Building

Comparison of learner text with expert text

- It can also use validated and calibrated course material (“cultural artefact”) as a referenceéopaivise the learner on further learning
material/courses that might be useftd them.

- The comparisons and course material (“cultural artefacts”) can lieett into the personal knowledge building cycle of the learner to be re
interpreted and advance their personal knowing.

Collaborative
knowledge
building

Use of course material

- This service compares a learner’s textual inputs (their “public utterance”) with expert texts (‘pduogle’s utterances?)Based on this information
the learner receiveguantitative and qualitative guidance and feedback. The quantitative feedback sheweatrner how far his/her text is
linguistically from an experts’ text and from this can infer his/her expertise distancejuHtiativefeedback additionally provides information as t
the phrasal and terminological difference to a text written by apest. Based on this feedback learners could improve their language use, thus
facilitating their integration into the Community of Practice of their domain.

D

4.2. Conceptual Development

LTfLL -2008 -212578
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Description LTfLET4.2aims to develom service that helps learneis appreciate their own level of understanding of a particular topic, with respect to how otherg
(colleagues, peers, etc.) or a pitefined reference model (i.e., learning materials, tutor notes, etc.) conceptualize such a topiis &nd the service
analyzes a learner’s textual learning evidence (e.g., essays, blogs) and generates a topic réjoresehteh shows the concepts and their relationships
from the textual evidence. Afterwards, using a4oiefined list of options, the learner can indicdle type of relationship between the concepts.

Advantages General advantages Specific advantages related to Specific advantages related to collective understanding of topics

- identify the students’
understanding of the
concepts in a topic.

- provide timely and self
directed formative
feedback about coverage
of a topic at hand,;

- provides atool to a tudr
to monitor understanding
of topics in individuals and
groups;

- makesthe feedback
process more consistent
and reducsthe time
required for responding to
feedback/assistance
requests.

personal understanding of topics by
alearner

improve speed and objectivity g
feedback by allowing self

direction in requesting feedback;

provide individual learners with
feedback on their relative
understanding of a topic related
to a reference model and the
option to contact a tutor;
provide feedback on the basis g
a bridgeable gap between
current understanding and
required understanding;
provide individual learners with
feedback on their relative
understanding of a topic with
respect to a group of learners;
provide a toolwhich enablesa
tutor to be informed ofthe
insufficient progress of a
learner.

=

X

initiate discussion/collaboration between group members by providing
visualizations of amalgamated concept maps of all le@and comparing i
to personal concept maps;

provide a toolwhich enablesa tutor to monitor the collective understandin
of a topic of a group of learners for collective progress in understanding
(which canfor exampleyesult in adjustments in leanmy materials
analyzed to create the reference model).

LTfLL -2008 -212578
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Personal
Knowledge
Building

Creation of visualization

Comparison of visualizations to reference model

Learner provides evidence of her understanding of the topic (“public utterances” in natural langeatgarner’s text)

A visualization is praded of the learner’s public utterance in the form of a concept map of the leartesttual inputs (containing concepts and the
relations between those concepts).

Learner is then asked to further indicate the relationships between the concepts ad plagt ‘oe-interpreting of meaning structures”.
Visualization itself can be used asaatefact for reinterpretation and building of personal knowledge.

Comparison with a reference model identifies gaps tegiresent the problematic areas the understanding of a topic and form the focus of
attention.

Individual feedback is received through suggested readings to further develop understandinge tihelgaps between the reference model and th
personal nap.

Repeated submissions of texts to our service allows for closing the “building personal knowieg” cycl

Collaborative
knowledge
building

Comparison of visualizations to emergent group model

X X X X

The textual input of several learners can be processed igligittual visualizations.

From these concept maps, an ‘emergent group model’ is amalgamated that visualizes the jointitgxiisalearners have submitted to the service.
The emergent group model provides discussion points and through collaboratemml#ad to shared understanding

Ultimately, the emergent group model can provide a ‘cultural artefact’ of the joint understanditng gfroup (at that moment in time) that closes th
‘building collaborative knowledge’ cycle.

The emergent group model (ascultural artefact) then again provides input for building personal knowing.

5.1.Recommendations based on interaction analysis

Description

LTfLLT5.1hastwo goals: giving support and feedback for students who learn collaboratively using chat ctionsraad discussion forums; assessing 4
abstracting these collaborative activities that the tutor ¢han use for grading or supporting the student.

ind

LTfLL -2008 -212578
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Advantages General advantages (valid for both Specific advantages related to Specific advantages related to chat
chats and forums) discussion forums
X improve the level of ofiopic collaboration between the
x provide feedback to students about x provide feedback to the tutors participants of computer-supported collaborative learningSCL
their coverage of the domain and who act as moderators (if there chats by studying the transfer of knowledge in the group
the quality of their collaboration; are any), X providea tool for visualization of CSCL conversations and identi
X provide an assessment tofdr the | x discover the most important the most important parts (with respect to collaboration).
tutor and teacher; peers withregard to specific
X make the grading process more concepts from the domain of
consistent and reduce the time knowledge;
required for grading by x discover the most important
automatically assigning a grade to messages in a thread of
each participat; discussion on a specific concept
X identify the students’ or topic.
understanding of the
topics/concepts that relate to the
curriculum.
Personal Feedback on domain coverage
Knowkdge
Building X Learner’s participation in chatand forums also provides cues on domain coverage by the learner.
X The learner also receives feedback about domain covaragkats and forumsThis can challenge the tacit ppaderstanding of a learner anés a
result, make problematic some issues that should be collaboratively discussed in further chats and ftisfeed$ back into the personal
knowledge building cycle

LTfLL -2008 -212578
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Collaborative

Feedback on discourased interaction

knowledge
building X This service supports a constructivist approach to learning (knowledge being constructed thrdagimtaction).
X With discourse and interaction analysisainer’s participation in chat and forums can be analyzed to extract cuegadbldck to improve social
interaction.
x This servicavorkswell interms ofproviding cues and feedback to improve the social activities from the right part of the diagr&m énalicit,
discuss alternatives, clarify meanings, negotiate perspectives).
5.2. Recommendations based on assessing textual products
Description LTfLET5.2 is aimed at assessing and giving automated feedback for students' written actiitiessree texts production (e.g. essays, syntheges)
distancelearning context. It dyamically gives them access to texts matched to their level of understanding/questioning.
Advantages General advantages for students General problems for teachers General problems for tutors

X helpto obtaintexts to readwhich match their
level of understanding/questioning of the
course;

x help assess some feags of the read texts (e.g.

their most important parts);

x help formulate questions about courséms
andhow to find outanswers

x help write summaries/syntheses of the read

texts in order to prove they have understood

the course;

X providegood qualityfeedbad on that summary,

(cohesion between sentences, coverage of
concepts, misconceptions etc.)goodtime.

X enable students’ understanding tfeir
course bymeansof course reading and
summarization

X give studens personalized @mments and
directthem to investigate important
notions;

X get an overview on the way the individual
student understands the course texts to
enable timely adjustments to the course;

X

provide methodological and organizational
support to students’ learning process;

give feedback on process and (intermediate)
results during the instructional activities.

LTfLL -2008 -212578
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Personal
Knowledge
Building

Support for individual learning activities (reading, writing, questioning)

X Students can use thefrersonal knowing to type keywords in order to retrieve texts tq

read.

X Then by reading the retrieved texts (which are cultueatefactg, they can understand
the content and focus their attentiowhere it is needed

X By writing summaries and asking quess, their personal knol@dgecan be refined
through the feedback received from the servickhis service engages students into a
three-way process reading texts, writing summaries/syntheses and getting feedback
from the first two activities.

Collaboraive
knowledge
building

X students can share reading advice with each other;

x after writing their summary, students can compare their feedback with each other and

discuss its relevance and ways to improve the quality of the summary.

6.1.Creation of a Knowledge Learning Network Formal Learning Support System

Description

LTfLLT6.1 (Formal Learning Support System (FLSS)) is built on the Common Semantic

Framework (CSF). This CSF supports formal and informal learning. The focus in this service is

on supportirg formal learning tasks. FLSS facilitates: (1) storage and manipulation of

annotated learning objects; (2) direct communication among learners and learning content,

and indirect communication among learners; (3) support for search; (4) ontology
managementy5) user friendly visualization.

Advantages

General advantages for students

x find information in a certain domain by providing a corpus of learning materials (wit
less noise)

X comparetheir knowledge to the knowledge of others by means of ageéned
ontology (= a partial conceptualization)arparticulardomain

X extract semantically related knowledge from learning objects

X canmanipulate the existing learning data (uploading, processing, adding metadata,
searching, navigating)

X compare their own intuitios to others’ opinions on a certain topic/learning material

Personal
Knowledge
Building

Finding cultural artefacts
This service supports personal knowing by finding cognitive cultural artefacts withi
service, such as
0 a corpus of semantically annotat learning materials ia particulardomain
0 a domain ontology, which provides the formal conceptualisation of the dom
o facilities, such as: search, editing, and visualisation of the learning material

n the

ain

Collaborative
knowledge
building

Annotating culturalartefacts

- This service allows the learner to comment on learning objects and stores
comments and changed materials in its space.

- In this way, the learner can accdbgir peers’ opinions o particularmaterial or topic
for further information andclarificationof their understanding

these

- The learner can also leave his/her own comments and can produce materials for gthers.

This service therefore supports the extera@mg process through public utterances a
creates the ground for engaging in discese and interacting with other people,
opening up thepossibility forshared understanding.

6.2. Adding a social component to public knowledge

Description

In LTfLIT6.2, an informal learning component is developed based on social media

LTfLL -2008 -212578
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applications andocial networksThis service has two goate complement the formal
knowledge represented by ontologies with the informal knowledge emerging from social
tagging, ando connect learners tone another To this end, the content the learner is
searching ad selecting will be used as a trigger to tfegm in touch with other users who
have tagged or used this content befareem.

Advantages General advantages for learner

- recommend relevant material related to the learning task

- allow learners to connect totber people who can functioaslearning mates/tutors

Personal Finding cultural artefacts
Knowledge - The service identifies other learners through the learning objects (cultural artefacts) they
Building tag.

- The objects that are suggested by the servigaia feedback into the personal knowing
cycle of the learner, as they can be reinterpreted into personal knowing

Collaborative | Identification of peers
knowledge
building - This service supports the learner in identifying, engaging in dialogue and intgragtin
relevant peers who can input their visions on a topic/field (other people’s utterances).
- The service identifies other learners through the learning objects (cultural artefacts) they
tag.
- As experts have a larger influence in this process than alonsers, the social dynamics
of the service support the localisation of suitable tutors to help other users. This is
slightly different tothe Stahl diagram, in which no distinction is made with respect to| the
level of knowledge of the different users.

3. Methodological Layer

This sectiorpresents the result of using the ScenaBiased Design (SBD) methodology to jointly
produce an integrated scenario rooted in stakeholder ree€dur starting point was to analyse the
stakeholder needs expressed in thesolution scenarios for WPs-8, and to extract the objectives
(business value) of the proposed LTfLL services from the scefse®®3.2)This unique business
value of each service was expressed in a concept called ‘Unit of functional value7(genbich is

at the core of each servicén an independent exercise, we asked partners to identify the synergies
between their own and other WP taské/e developed the integrated scenario based on these
analyses.

Integrated scenario

The services can iprinciple be combined in several ways in order to support work processes in

different educational settings. We have defined below an extensive integrated scenario for
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institutional settings, but the services can also be used jointly in order to supparielsaand
supporters in informal settings. A scenario that describes how a lifelong learner could use the
services in an informdkarning setting is presented inAnnex 1. An important consideration in
developing the integrated scenarfor the institutioral settingwas thatwe can validate the scenario

with real stakeholders associated with the projest/e thereforepropose an integrated scenario in

the IT domain.

The following scenario is written from a practitioner viewpoirfthis scenarids viewedin the
project as a means of communication with stakehofjeather than as a technical description

Maria Smith—a lifelong learner

Maria has been working as a programmer/analyst for several years for a large company. She joined
the company when she val6 and has steadily developed her skills. She has enjoyed her work and
was saddened when her company made her redundant owing to the recession. Maria is pleased to
have obtaired a good redundancy payment. She decideaise this opportunity to become anT
teacher. She draws up a plan to get there. She decides to workiipertwhile following one or

more parttime degree courses at her local college to achieve a formal qualification in some of the
newest trends on IT, such as Web 2.0 technologies aftd&e Project Management.

Asshedoes not have any degree yethe realises that she might be able to apply by means of an
Accreditation of Prior Learning route (APL). This would allow her to get acknowledgement and
accreditation of the knowledge sherehdy has around Web 2.0 and Software Project Management.

The college offers such an APL route by means of an admission and accreditation panel, which
requires Maria to submit her CV with previous work experience, to answer content related questions
and to submit the relevant job description for the type of work she would like to target (i.e., IT
teacher). The college ust® LTfLMIWP4.1service, which compares the information Maria provides
with the prerequisite knowledge and skills for each module fier two courses Maria is considering.
Fromexaminingthe outputs ofLTfLMWP4.1service, irconjunctionwith the conversation Maria had

with the admission and accreditation panel, it turns out that the two courses Maria has already
identified as relevant & indeeduseful in her journey to becoman IT teacherSupported by the
LTILEWPA4.1 service, the admission panel decides that Maria also has almost sufficient knowledge in
the domain of Web 2.0 technologies, and that she only needs to participate in lactaborative

group discussingome topicsin order to update her knowledge. When she has sufficiestilylied

this topic(which will be assegsl by a teacher who is supported liis judgement by the 4.1 service
analysisof her contributions in the CoP$hecan thenbe accredited by the panel for the full course

on Web 2.0 technologieS o learn more about the Software Project Management, the panel informs
Maria that indeed she needs to update her competences. The best option is to follow the course
‘Sdtware Project Management', led by Professor Danes with the support oDr. Emma Zepin.

*kkkk

Dan Jonesis a teachelin the IT faculty of the local college. Last month he revised a course of

‘Software Project Management’ that has been running for fiears. Dan’s objective was to provide
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a higher quality learning environment with existing resources (tutors, facilities etc). He alsihhaees

if he can provide personalized feedback, it will help students with their progress and he ex@écts th
studentswill be more satisfieddowever, he does not want to increase the number of tutor contact
hours in fact, he wants to lessen the burden dators’ precious time so they are able to devote
more time to students needing attention. He thinks of a solutiorthie direction of a course re
design which changes the way students and tutors participate in the learning process. He will
introduce a new pedagogical approacssistedoy a set of new services for supporting students as
well as tutors which the collegeas just installeethe ‘LTfLL services'.

From the LTfLL services, Prof. Jones can use one of them -(WP8.1) to find newer course
materials by searching in thepllege’selectronic library, alongside annotatioffdm other teachers

on how to use the raterials. As he is a member of the Community of Practice (CoP), he also checks
their social networking site (LTH#P6.2). From these resources he can compile his course materials
and createsan entryin the learning environment of the course.

Next, he infructs his tutors to set up support, which consists of several new services: a service to
visually compare the official course materials (reference models) with student writings on a certain
topic (LTfLIWP4.2),a service to receive feedback on the cormeess and completeness of student
writings (LTfLMWP5.2) and a service that analyses chat and forum messages\WHH.1). As his
college also has a polioy retaining contact with alumni, he also aims to introduce his students into
the Community of Pragte and his social network, which serve as a links between the faculty and the
professional world his students will enter after graduation. There is also a service\{F@.P),
which isbased on social web applications and social networks, that canléaipers and tutors
search for information about the topic, as well as relevant people to whom they cuddess
guestions.

He also likes being able to monitor the development of cohorts of students remotely and at various
points through the course, uginthe LTLAWP4.2 and WP5.1 services. Where he sees a significant
difference between cohorts, he is able to investigate the underlying reasons and talk to tutors wher
he thinks they may be experiencing difficultietlsing the LTfl-WP4.2 servicehe al sees the
topics that are generally not covered we&lhich enables him to discuss these at tutor meetings in
order to improve teaching/facilitation in these areas.

kkkkk

Emma Zeppin, one of the tutors of Dan Jones’ courses, creates topic spacesMBPA.R)Lfrom the

new course materials the teacher gave her, with the help of one of the new LTfLL services. She will
later make these tpic spaces available to studeis part of the course learning environmentThe
service helps her to analyzbe materia$ to createa model showing the concepts used in the topic,

to add reading suggestions to the concepts and to create meaningful links between the concepts.
Later on, when students start using the service, she needs to check it regularly to see if students
need support and if there are any structural problems in understanding the course materials. She
reports this back to the teacher so that he can perhaps adjust the learning materials.
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She is also responsible for setting up and maintaining a bank ofgppées, or reference models, on
different topics. To do this, she collaborates with other professors and tutors in other instiution
with whom she could get in contact using th&fLEWP6.2 service.

Emma feeds the learning materials into the student ingtsupport service (LTH#P5.2) and also
the chat and forum analysis servidel (LMWP5.1) as reference material, whidives her feedback on
how students are contributing and if they are contributing equally. This allows her to providagradi
suggestios to the teacher later on. Finally, she sets up the new studextsounts in the learning
environment the institution provides and maintains.

Emma checks reports submitted through the essay service. She checks the reference topic model
provided by a supmrter with the joint student topic model for discrepancies. She also checks the
feedback from the chat and forum service for signs of inequalities in the quality of the students’
contributions. Shehen provides the teacher with a grading suggestion.

Emmais also responsible for structuring the learning environment. She usdsTih&WP6.1 service

to select a bank of learning objects that she makes available through the student portal, and she
uses theL TILEWP6.2 service to identify texts suitable fougdénts to use in th& TFLLWP5.2 service,

as well as to provide extra literature reading suggestions, which are linked to the topic reference
models [ TILEVP4.2 and WP6.1 servi)e

kkkkk

Maria enters the new course on Software Project Management. Asstagiroup task, her group
needs to develop an understanding of what a software project is all about. This is not an easy task
for newcomers, but it will provide them with an impression of the complexities of the course topic.
They discuss the task in tlehat service of learning environmenfl{LLWF5.1). As a special feature

of the chat service, they receive feedback on whether they have covered the whole task in their
discussion. It is agreed that she will further focus on methodologies for softwareesngig,
whereas other group membersill focus on other topics. From the materials she picks up from the
learning environment, she starts writing an overview of her topic. She first submits the document
she has written for textual feedback on its compietss and coherence to the essay service (ETfLL
WF5.2). She receives suggestions on some partsrtteat need tobe rewritten but she knows this is

not the only feedback service she can submit her materials to. She also submits the overview she has
written to the topic space of LTHWP4.2. She can now visually compare the analysis of her writings

to the analysis of the official materials, which shows she still lacks coverage on some conaeepts. Th
other students in her group also submit their materials. Tatagether as their group product, the
visualization should match the model derived from the course matekatsupon lookingat the

joint results from all students, she notices that she missed out on important parts. The feedleack sh
receives by mappingen reference model and the group reference model to the course reference
model gives her a good basis for further discussing progress and next steps with her group members.
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To support exchange of ideas within the GufRthe college, the learning environmeprovides a

chat and forum service in which she starts a discussion on their difficulties with completingkhe ta
Soon other students join in. The chat and forum service (WVf3.1) that analyses their
contributions keeps track of both synchronousdaasynchronouddiscussions. As alumni also have
access to the community, they sometimes chime in with remarks. While the language use of both
students and professionals is compared by service WIHA.1, students can also get feedback on
concepts that araused in the field and on how well their assimilation into the body of professionals
is proceeding. Maybethers who aremore knowledgeable patrticipate in this CaRdtry to put the
topics they discuss in a wider perspectiaroviding suggestions for quions in their social
network. This provides Maria and the other students with new contacts and new materials to look in
to. These contacts can also come in hand when they become professionals themselves.

Using these sources and newly acquired angleedk at her subject, Maria rewrites her part of the
overview on Software Project Management methods aeslubmitsit to start a new cycle of textual
analysis. There are still some discrepancies between the official materials and her submisdien, so s
asksher tutor to look into them and provide her with some recommendations and further activities
to fill the gaps.

kkkkk

The integrated scenario will function in the rest of the project as a context to explore further
technical integration of the services aglas a framework for further validation activities.
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4. Technical Layer

This section shows how the different services developed by project partners technically work
together and how they can be integrated by mashingthe different modules into an ésting
communitybased learning management system, thereby creating a customizable personal learning
environment.

Integrated Technical Vision

A recent trend in education and in web development is to build learning environments on top of web
platforms whichare carefully designed to host a plurality of software components (widgetsipk)g
which can be organized or combined (mashg] at the user's convenience to create personalized
environments. There are a wide array of web platforms exhibiting diffefenttionalities but all
build on the same concept of aggregating components together to support different tasks and
scenarios (Palmér et al., 2009).

As in the LTfLL project the partners are developing different kinds of software artefacts witalghe h

of multiple and varying technologies, the integration approach chosen must allow for combining
these artefacts with a high degree of individual freedom in software system design choices.
Consequently, the consortium has chosen the maghPersonal Learningnironment approach
(MUPPLE, see Mddritscher & Wild, 2008) as the integration strategy. This allows the project partners
to develop software in their own context and phirgthese loosehcoupled software artefacts in an
integrative environment, thus genating a set of customizable services. On the one hand, the
advantage of this approach from the learner’s point of view is that heterogeneous software systems
are plugged into a single environment: they can be arranged individually but can feel and dook lik
one coherent software system. On the other hand, benefits for the software developer and system
administrator are- beside those already mentioned abovehat a modularized system like this can
easily be plugged into different platforms with less effamaking it highly interoperable and-re
usable. Providing services with standardized interfaces brings the question of an integratiogystrate

to a higher level, eclipsing technological decisions on programming languages or database
management systems.

Toget an overview of the whole cycle of services supporting the learner, they are displayed along
the line of the WP tasks irigure 2.Technically, the learning environment is centrally integrating the
services through widgets. By using the services, ateagke collection is buitip of digital traces left
whilst learning (technically realised as distributed data storage).
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Figure. 2: Big picture: supporting services from WP tasks.

Below we will focus on the actual technical integration using-sefices mashedip in a Personal
Learning Environment (PLE) using widgets. Furthermore, interconnections between the individual
services are described as well as possibilities of sharing data along a technical and educational
workflow, illustrating service ietractions in a scenarbased example. Privacy issues, scalability of
the services, platform design choices as well as te@ftie of the technical solution will also be
discussed.

Architectural View on Web -based Service Approach

Architectural decisions va been made in deliverables D2.1 and D2.2 describing a sendcged
approach as a threéier layer system. As details can be found in these deliverables we will not
explain the service architecture here in full depth. A very simplified but illust¢ratikample of this
approach to integrating services into an existing platform can be sedfigure 3.A widget is
plugged into an existing Personal Learning Environment (PLE), where learners can use it. This widget
container uses two webervices (A and Bdr generating results, which are then displayed to the

learner by the widget. Service A fetches data from a database and from another service, Service C,
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and delivers its results to the widget. Service B fetches data from an external source, giving back
data to the widget where the results of both services A and B are rendered visible for the learner.

PLE Middleware Data

_

Figure 3: lllustrative example of proposed integrative service approach

External
Data Source

This simplified example can be extended: more than one widget can be intdgirata chosen
platform, communication methods and messages can be standardized, andemdbe interfaces
have to be defined as well as made public, for example through a directory service (specified
through, e.g. WSDL). One advantage is immediately @pparhen looking aFigure 3:all layers are
loosely coupled, which means they are connected over a network and modularized in their own
working scope Widget integration in existing platforms is stadéthe-art in achieving Personal
Learning EnvironmentsWith the architectural design we have taken into account the spatial
distribution of contributing partners in the project. Software artefacts are not seen as static and
standalone programs, but as interactive services offering specific problem sohaéahamisms to
other services. Different technological applications can therefore interact and build on top of othe
developed services thereby gaining greater power.

The consortium believes that this design will be the best for the LTfLL servicesy agltie added
as a surplus to existing learning systems and to the learner by solving practical problems irglearni
support activities using language technologies.

Technological Development Strategy

As described in the previous paragraph, a looselypled widgetbased integration of welservices

is targeted. Certain technological decisions obviously follow: for example thedrahpresented to

the learner should be rendered via a wblowser and the communication between the different
layers shouldbe done over HTTP. A survey gathering the different technologies used by all
developing partners can be seenAnnex 2 From this data, technological design decisions are made
which allows for all partners to be able to provide their software artefactswad-services.
Therefore, the following paragraph describes and specifies technologies, which are used throughout
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the whole consortium to pave the way for the exploitation of synergies between the services across
the project.

Personal Learning Environment

Designing widgets viewable in a wblowser is ideally done with pure clieside runable
components, like HTML, CSS, and AJAX (but Flash or other technologies for designing rich internet
applications are no problem at all). Widgets are integrated intBsPthy using a container, ensuring
the ability to plug in and to communicate between widgets. Style sheet definitions (CSS) offer
possibilities to configure the widgets to expose a common look and feel.-d&elices are called
over standardized network protols (HTTP) with distributed software architectures (RESTful
services). Data exchange between provided welvices is done using structured message formats
like XML. As different services from all WPs are turning public in this period, we are in thespobc
extracting the wekservice interfaces and making them accessible to the rest of the consortium to
guarantee interoperability. Therefore, documentation explaining the interfaces will be written and
internally distributed. This will help in building reandbook to guide partners calling applications
from others.

For integrating the different services and to test their interaction possibilities, it is necassaaye
a PLE platform for showcasing the developed software artefacts. The decision wasonaeeElgg
(Elgg, 2009) along with the widget container engine Wookie (Wookie, 2009).

Wookie was chosen for several reasons: it is standard compliant with the W3C widgets 1.0
specification, has a large educational community, was developed by former Ejdctpro
TenCompetence, is opegource, is an Apache Incubator project, and has -plagavailable for
different learning environments like Wordpress, Moodle, and Elgg.

The platform decision is not a particularly critical one as it is very easy to plug thetsvidto other
platforms at any stage in their development. The decision was made becaygevas originally
developed froman educational context perspective, has a large supporting community, is- open
source, and has an existing Wookie pingThe chdie of Elgg is also supported by other factors. As
the focus of this project lies on software development in the field of natural language processing
supporting lifelong learners, the underlying platform has to handle user management, access
control, commuiity networking and so on. Elgg offers a wide range of modules capable of these
issues and is easily extendable.

Along the six dimensions proposed Wamér et al. (2009), the integrated services need
interoperability of data and metdata across widgetsna underlying services. Furthermore, there is

a strong social component needed for the ability to define lists of friends, recommendations and the
creation of specific learning groups with users of the same interests. Another important feature
affecting the screen dimension is the possibility to organize several widgets within a PLE in a spatial
manner. This is in accordance with the activity dimension, which supports the educational workflow
of a learner by enabling widgets to be displayed and made itwjdibus leading the way of the
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learner. However, some care has to be taken in orchestrating how users should use a set of tools and
services to achieve a certain learning goal.

Middleware

The distributed architectural decision taken ensures the sdélalif the proposed approach. PLE,

web services, database(s), and special heavy computational algorithms (like some NLP related tasks)
can be distributed on separate physical machines allowing for balance loading and optimal response
times. Caution has tbe taken regarding computationally very tirrgensive NLP services, where
optimal algorithm design, caching, and geocessing methods for data reduction have to take
place to ensure ideal efficiency. By having a look, for example, at the LSA basadatiamal
algorithm, opensource software (R with tm and Isa packages) was modified to optimize, among
others, the production of text matrices to allow them to be stored sparsely.

As can be seen frolAnnex 2 a variety of software and language technolegae used. With this
design approach, it is possible to connect these different applications. We have a customizable
system, which can easily be used in a wide range of learning environments. It only has to be assured
that one service can take the outptrom another as its input this is ensured by the definition of
connection standards (here: an XML definition). As there are also overlaps in WPs regarding NLP
specific tasks (WP4.1, 4.2, 5.1, and 5.2), they will be managed through a unique NLP pipg offer
standardized services (like text ppeocessing, stemming, etc.). This is to reduce the workload by
minimising double developments and enforcing code reuse.

Service and Data Commonalities

The educational workflow of interconnecting the services is dlesd as an integrated scenario in
Section 3. As has been mentioned before, it is technically ensured that the services can takk to eac
other over defined and publicly available interfaces. That implies the reuse of data because one
service can serve agput to another service. Two main data formats for service communication
have been identified and are used projetide: RDF and RSS. Displaying data in one of these two
formats is standardising the input structure for services.

Concretely, data is reuseextensively throughout the tasks for supporting the learner through
positioning, conceptual development, writing summaries and collaboration and interaction services.
Corpora are made public, centrally stored, andhs there are interfaces for pgrocessng and
generating spaces centrally managed. Along the line Nh&sed processing services are shared by
different partners. Furthermore, services covering sharing resources in a social network are using
software and data commonalities.

AbstractingFigure 2 from their WP dependencies (resultingHiture 4), on a technical level, service
artefacts are discovered which communicate RESTfully in a structure on a level, which ensures that
data and functionality reuse is possible. In the next paragraph thegrated scenario is
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incorporated in an educational workflow on a technical level and treated as a use case to find data

and service commonalities.

understand
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tagging learning material
social software
discover relevant
peers
shared processing services

creation, extraction,

browsing ontologi&s in a service-oriented

architecture

-> RESTful web services
sharing & retrieval of
learning material
annotate
annotating
understand
change
compare reflect
concepts

conceptualisation
support

discuss, debate,
collaborate

conversation
support

formative
assessment
support

competence
profile

evaluate
strengths
and weaknesses

Figure 4: Shared Processing Services Artefacts

At the beginning, positioning is used to find a startirgnp about what competences a learner has
and which learning goals are set. This profile is evaluated from the evidence brought forward, thus
condensing the data into manageable aggregates. This is also about the learner identifying evidence

and bringingtiforward to the positioning service.

Conceptual monitoring then takes this initial profile and watches it over time and in comparidon wit
peers. The service additionally provides the opportunity to collect intended learning outcomes and

literature datakases.

The ongoing process is supported by providing feedback on writing summaries (demonstrating that
one works with literature and understands it). It also provides evidence material of what the learne
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might know. This feeds into the conceptual monitgriand positioning again. The reading loop
interfaces with tasks covering the social component and sharing network.

The interaction analysis is giving feedback by looking at the communication of users and smaller
units of text materials collaboratively. Tlewidence collected and produced with this feeds into the
conceptual monitoring and similarly into the social ontology and tagging activities.

The sharing network and annotation facilities can directly serve the summary writing by providing
material that @n be summarised and by providing (personalised) browsing and searching facilities.
The summary writing tool can also be used to gather annotations. The conceptual evaluations made
possible with this can be interfaced with the aggregate results producedhbylLSAbased
processing services of the conceptual monitorinthe ontology construction through annotation
interfaces with the social networking services. Tags and their relation with concepts and resources
relate strongly to positioning and conceptudévelopment as this could be a valuable source for
extracting condensed evidence and finding semantic structures of what has been learnt in an
informal way.

Trade -offs

Tradeoffs of technological and architectural decisions can be, for example, an eackrin
communication messages and their size. This is accepted because of the generated surplus in
interoperability and reuse andthe preferred looselycoupled design of the services. Another trade

off is that developed services can differ in their prograomplexity and therefore documentation

and reusability of the code.That is why development and documentation guidelines have been
defined (see D2.1 and D2.2) which are needed for describing services, which are called from
different partners.Calling searicesover networks alstavethe disadvantageof message delays and
connection problemsThesehave to be kept in mind when orchestrating different services into a
workflow. As the Internet of today is a reliable infrastructure this is not a major pmableut
network error handling routines have to be considered. Therefore, as mosb&s®d computation

is time consuming, results have to be displayed asynchronously.

Learning materials can be expressed in various types of data formats;rématingthe rneed for text
transformation routines (e.g. plain text serves as input for LSA). By using widgets it is passible t
develop independent from theplatform, but the depth of arranging widgets is limited to the
functionality of the host learning environmentsAhe current widget container has sorpeoblems

in consideringauthorization mechanisms, the platform’s own authentication mechanisms along with
third-party services are used (e.g. OAuth). The evidence collection of a learner is technically a
mediation sevice (created by linking different services together), with the drawback of a poorer
level of performance in comparison to aggregated data.
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Data Privacy

Using data from different sources carries with it the risk of running into privacy issues. Fot8Aing
based positioning, the learner has to offer the service textual material written by him alone. A
learner has to be assured that this very private data is only used for doing computations ane is not
in any form— accessible by third parties. Furtherneora learner has to have as much control as
possible over the amount of information visible to others. Therefomyagy policiesmust be
written explairing exactly what information the service will collect and how it might be usedas

also to be asged that, by externalizing information to the public domain, no inference can be
drawn to the individual (unless a learner is intending otherwise). Authentication is ensured by
passwordprotected logins, while challengeased access control handles autlsation issues.
Finally, the learner needs to have the option to delete his private data at any time and unsubscribe
from the community.

5.Validation and DisseminatiorLayer

This section extends the validation and dissemination strategies described mdkt recent WP7
and WP8 deliverables (D7.2, D8.2 and D8.3) to address integration planning since those deliverables
were completed, specifically:

X Integrated approach to dissemination and validation activities with stakeholders external to
the project

x Validation of the integrated scenario, the scenario threads and the integrated LTfLL services

Dissemination and validation activities —working together

An important aspect of the LTfLL project is how the project reaches out to various stakeholder
communitiesso that the project has value beyond the partners and duration of the project. This is
necessary to securthe longerterm impact and adoption of results produced by the project. The
technologies and techniques used in the LTfLL project are still tottmgliced and established in

the educational domain. The stakeholders in this project will need to be made aware of the
existence and benefits of this research. The Consortium has identified a number of synergies
between (1) dissemination and training, an@) dissemination and validatiomwith external
stakeholders

(1) Joint dissemination and training activities

The ‘one package’ approach to dissemination/training is described in detail in the additional Month
18 WP8 report and is outlined in tlitgsseminaton strategy(see below.

(2) Joint dissemination and validation activities

In the future, dissemination of results of the LTfLL project, as well as validation activiilede
used to introduce external stakeholders to the LTfLL services. This waleloeto acquire feedback
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from these stakeholder groups. That this combined approach is feasible has already been shown in
the first validation round (D7.2), where we used the scenarios to both inform stakeholders (e.g.
learners, tutors, teachers and teaolgi managers) in partner institutions as well as to get feedback
informing the further design of the services.

Whereas we have used this strategy until now only with stakeholders within the partner
organizations, we will now use it also with external staMdars. In order to organize these
combined dissemination and validation activities, a close collaboration between WP8 and WP7 will
be established.

This collaboratiotis guided by three steps that provide a path to lead stakeholders from being aware
aboutthe project to adopting its outputs, as follows:

1. Awareness raising Publicising the benefits and possible uses of the LTfLL services to the world at
large and make an inventory of how external stakeholders may want to use them in their
educational pratice.

2. Engagingnterested parties- Promote and stimulate reflection on possible usage of the project's
outputs in different contexts via discussion with and demonstration to stakeholders outside the
projects’ consortium

3. Providing ‘next stepsso that potential external stakeholders are able to experiment with the
services and see the value that these services add to online learning environments. Stakeholders are
invited to bring in their suggestions or to-develop with LTfLL partners.

By executingthese activities, several typeof lead users within stakeholder communities will be
identified and contacted in order to convince them of the business value of the LTfLL services for
their educational practice.

Validation of the integrated scenario

The alidation planning in deliverable D7.2 is updated in this section to include integration aspects.
The goals of the second and third validation round are extended to include:

X joint validation/dissemination activitieswith potential lead users and stakehotdeexternal to
the partner institutions;

x validation of the integrated scenadq, to clarify whether these integrated services will meet
stakeholder needs and to establish the requirements for their introduction in institutional and
extrarinstitutional educional settings;

x validation of the integrated servicesto investigate stakeholder interactions with the suite of
services and their workflow in using the services.

Joint validation/dissemination activities
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As part of the Dissemination Strategy, we h&lentified how we can use dissemination activities to
probe the views of external stakeholders. Some examples are provided here, more details are given
in the extra WP8 report:

Dissemination activity Linked validation

Workshops associated with profess@n Qualitative feedback section in event; joint
associations/conferences (main purposesalidation/feedback form
awareness raising, training)

Seeding LTfLL into existing-lime forums Harvesting the forums for qualitative data

LTfLL dedicated dine community Seeding and monitoring discussion topics

Meetings with potential lead users Semistructured interviews contributing to a meeting
report; record of subsequent contact

Validation of integrated scenario

Section2 of this report (methodologicahyer) described an integrated scenario in the IT domain to
show how the LTfLL services can work togethiéie integrated scenario will be elaborated in D3.3 to
specify in more detail how stakeholders are expected to use the services, in combinatairneasit

2 servicegexpressed in this document as scenario threads) to cover specific requirements within
different educational or lifelong learning contexts.

The individual services will be validated as planned in round 2. The validation of the comgiration
‘scenario threadswill be done in round 3 with D7.4 as its final report. Within round 3 we first start
with conceptual validation of possible combinations of services. Feedback from external
stakeholders will be organised to reflect their needs, tmvide more information about the
workflow patterns and to determine useful combinations of services. This will be used as input for
D3.3. The agreed combinations of services will then be elaborated usingénar® Base Design
approach to plan the valations (round 3) within an educational setting. Information gathered in the
final validation round will result in the promised roadmap at the end of the project.

Compared with the approach used in round 1, in round 3 we will have a much better starting
postion because of the availability of working services in one integrated environment. Usingéehis

can provide stakeholders with an experience close to ‘real life’. We can use the combinationsof focu
groups and semstructured interviews as was done iaund 1, but now add to the story telling real
service demonstrations in educational contexts. This is done in the first phase of round 3. In the
second phase of round 3 we will validate agreed combinations of services within the partner
institutions.

Validation of the integrated services

In the round 2 validation, the developed software will be validatedl embedded within the
project'sPersonal Learning Environment (PEKQ, rather than as standlone modules. The results

of this validation will beised to prepare the updates for the second versions of the services.
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In the round 3validation the LTfLL services are expected to interoperate, i.e. outputs from one
service may become the inputs to another, according to the agreed scenario threadsimplies
that in this round, we will validate the interoperating services within educational settings.

6. Conclusions

This report presented the LTfLL approach for integrating the services developed in the project. This
four-layer approach comprises thestical, methodological, technical, and validation and
dissemination perspectives.

We believe that both the ideas presented in this repaxs well as the process involved in its
creation have, and willcontinue to have, a positive impact on recogniziniget potentialities,
strengths and limitations of the project. The most evident benefit of this integration approach is a
common framework in which the theoretical background, the methodology and the use of Language
Technologies converge to solve practicablgems. Technicallythe outcome of the integration
report is that a loosekgoupled service oriented infrastructure can be realized and pluggedan
existing learning environment platform.

As planned, we are currently working on the validation of thdividual services. The integration
approach will build further on this. In round 3 of the validation, scenarios that comprise of
combinations of at least two services for specific contexts (scenario threads), will be described,
verified and validated wh relevant stakeholders

This integration approacis helping partners to work more closely and benefit from each others
expertise in different fields, as well psovidingextended common ground, which are in fact assets
of the LTfLL consortium.
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Annexes

Annex 1. Methodological Layer: The LTfLL services in an informal
learning scenario context

In this annex, we present a learning scenario that describes how the LTfLL services could help a
lifelong learner in an informal learning situation.

Emma Zep pin

Emmahas been working for many years after studyingtiThiversity. She is ready for a new
challenge: she wants twund her own IT-courses firmShe dravs up a plan to get there. The first
thing she needs to do is to becoraestudent again to geaip-to-date in curent IT arning materials
She then has to write her own materials she decided that her courses need to be on a more
practical level then the courses she followed at Univer$Stye also needs to be the “dean” of her
educational offerings, caging a curriculum and providing services for her students. She also
understands that in the beginning she will be the sole tutor in her firm until-sait over and she
can hire staff. Somehow she needs all the help she can get to get things stadteéeas to make
widely known she is doing this. Luckily for her, she is aware of some new developments in education
using language technologies that might help her to pull thisS¥fé wants her educational offerings
to stand outfrom the crowdand alsodr her students to benefit from new tools available in the
assistance of learning.

In orderto update hedT-knowledgeshe searches for accredited new University level IT curricula.
She finds a curriculum recommendations servicEflLhlWWP4.1) to which sheubmits the materials

she studied herself (portfolio). She receives an overview of courses she would need to follow to get
up-to-date again.

She searches fdhe coursematerialsin a CSF serviceTfLEWP6.1) and finds themShestudies
these Universityevel materials, but as she is planning to provide courses moi@ practicalevel,
she has to rewrite themHowever she needs to make suthe quality of the materials will be
acceptable and that they amell witten and complete, showing her ttavea comprehensive
understanding othe materials.

She thereforecreatestopic spacs LTLEVP4.2) from the originaimaterials she downloaded from

the CSF, based on the topics addressed in her courses. She lets the service analyze the niaterials in
a model.Next,she submits the materials she has writtetnich are then checked for topic coverage
However,she knows this is not the only test she can submit her materiads the dso submits the

same documents she has written for feedbacklogir completeness andcoherenceo an essay

LTfLL -2008 -212578 33



LTfLL consortium’s approach to integration -
Additional report

service(LTfLEWPS.2) From both services she receives recommendations on how to improve her
writings.

In the process of feing her materials, she discusses the recommendations she gets with people in
her social network(LTLLWP6.1). Based on the questions she asks, she receives recommendations
on additional materials she might look into and people to contact to discuss her iS§heprefers

to discuss by means of a certain chat and forum serli€8 fWP5.1) that analyze chats and forum
discussion for completeness of topic coverage, so she knowsasimét forgottento discuss essential
issues.

When she has finished #&riting she isready to provide her students with the nevourse’s
materials Shewants togive back raterials to the source they came from so she addhécontent
of the CSBy submitting the materials she wrote atite remarks she got frorher chatswith other
people on how to use the materials

She adds to the topic spacesldffLEWP4.2 by leaving ér topics in place for her students use
whenthey follow her courses themselves and she needs to tutor them.

Shealsosubmits the curriculum of her courses to tharriculumserviceof LTfLLWR.1, so her
materials and institution can be found whether learners search for materials.

Sheis how fairly confident they are adjusted to her audience amelcomplete and ugo-date.
Furthermore, she has some novel services her students cathaseselves and a presence in her
social network and the servicesesbised to create her offeringShe is now ready to proceed with
starting her own business.
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Annex 2. Technical Layer: Survey about used software techniques and

developments

This document should provide basic informatmmsoftware developments of llvork packages to
get a better understanding of the possibilities for the technical integration of the differentcastvi
This is not an exhaustive list of every piece of code, but the main idea is described to getrtie ove
picture. From that, commongies and possible ways for the technical integration as well as the
degree of complexity will be drawn during the rest of the project.
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WP 4.1- Positioning the Learner

Short description of
service(whatit is
planned the softwarg
will do for versio 1)

Positioning means analyzing studémsrtfolios (for now: forum
discussion threads) against learning materials of courses to get g
feeling about what a student knows and whehere are gaps.

For that there will be two views on the system: a tutodamstudent
view. Tutors can manage courses (create/edit/view etc.), can upl
learning materials to courses, and can manage the positioning s¢
(LSA space creation etc.). Students upliteir CV, choose a coursg
and have to do a questionnaire (to ey what they know about the
learning outcomes of the course) to get positioned. Tutor initializ¢
the positioning service (some LSA computatige)s
recommendations from the system, corrects the sys®output (if
needed) and gives feedback to the stund.

bad
brvice

ES

Used technologies
(even if obvious)

HTML, CSS, JavaScript, AJAX, XML, PHP, R, MySQL, Apache,
R/Apache module

REST,

How is the service
designed?

3 Layers:

- GUI: Webpages (a sample implementation of a user interface) \
HTML, CSS, JavaScript, PRHBroApache webserver

- Logic: PHP and R wsérvices (therefore the R/Apache modute
allows to integrate R in Apache and serves data over HTTP), cal
these webservices RES{yled, e.g. you know a URL with paramet
you get back customized XML code be defined)}> so we keep it
simple!

- Data: MySQL database for the obvious things, for the LSA spad
(very big): storage on file system and link in database to them

vith

ing
PrS,

es

Are there
standardized
interfaces which can
be called from other
WP services?

If nat, how can the
output of your
service be accessed
by another?

There will be a documentation of the RES${lled webservices (in
something similato WSDL perhaps). So which URL with which
parameters to call and what it does and what you get back. Like
getting back all the spaces exists in one domain, e.g.:

call: Fout! De hyperlinkverwijzing is ongeldig.

you get back:
<WSR:webServiceResponse>
<lItfll:space id="4">
<lItfll:title>test space 1</Itfll:title>
<Itfll:description>space with pharmadata, basic
preprocessing</Itfll.description>
<ltfll:course_id>1</ltfll:course_id>

<ltfl:language>english</Itfll:language>
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</Itfll:space>

Is the service
installed on the WP2
development
server?

Yes, it is currently under development on the augur server.
Directory: /usr/local/apache2/htdocs/vl/wp4.1

Directory is under version control (SVN) with our SourceForge
repository.

Is there a demo?
If yes, please give
here the address
(URL), if no, when
will a first version be
available?

An old one, but at the Nice meeting there will be a new demo helile:
http://augur.wu.ac.at/vl/wp4.1

What background
data is used for the
servie?

For the LSA stuff: Forum discussion threads from Manchester,
MEDLINE corpus as background

Describe one or two
sub-services of your
system(maybe
important ones
would be best), how
to access them and
what is getting in an
out

1) The example of getting list of generated LSA spaces can be s4
above
2) example (not implemented yet) call:
http://<host>/wp4.1/webservices/positioning.rws?user_id=5&cou
_id=3
getting back:
<WSR:webServiceResponse>
<Itfll:positioning user_id=5>
<Itfll:couse id=3>
<ltfll:score>Excellent</Itfll:score>
<ltfll:feedback>You seem to understand every concept of the
course</Itfll:feedback>
<ltfll:question id=1>
<ltfll:score>Excellent</Itfll:score>
<ltfll:feedback>Yourreswer to question 1 is
flawless</Itfll:feedback>
</Itfll:question>
<ltfll:question id=2>
<ltfll:score>Excellent</Itfll:score>
<ltfll:feedback>Are you interested in a teaching
position?</ltfll.feedback>
</Itfll:question>
<ltfll:question id=3>

)

37

Pen

se



LTfLL consortium’s approach to integration -
Additional report

<ltfll:score>Excellent</Itfll:score>
<Itfll:feedback>If you run for president, you have my
vote</Itfll:feedback>
</Itfll:question>
</Itfll:course>
</Itfll:positioning>
</WSR:wbServiceResponse>

Services that can be
used by other WPs
(if you can think of

any)

The whole LSA computationaterialand the space management.
Documentation will be writterdetailingwhich services exist and ho
to call them. There will be, for exampkeservice as described in th
former paragraph where you can easily build a space by calling g
web-service and easily configure the space creation with parame
Directly related to WP4.1 there will be the course management,
learning material managemenindlearner documents manageme
as well as positioning and feedback modules.

'—(UE

fers.

Nt

WP 4.2- Conceptual Development

Short description of
service(whatit is

planned the software

will do for version 1)

Monitoring conceptual development means creatingpahe-point
representation of what a learner knows constructed from the
evidence presented. The representation is a conceptual graph
containing concepts and their closeness. The service develope(
version 1 allowsisto inspect the conceptual graphs ofemtnerat
different points in time and to compare it with other graphs
collected (graphs of other learners, of a literature database, etc

| for

Used technologies
(even if obvious)

Montoring intelligence:

- Latent Semantic Analysis

- Network Analysis

- Cluste Analysis

Visualisation:

- fossa: dynamic graph rendering with class based on prefuse fl
- graphML: marup language for graphs

Services:

- RESTul webservices built with R serve and R mod apache

Are
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How is the service
designed?

Threetier layer

Are there
standardized
interfaces which can
be called from other
WP services?

If not, how can the
output of your service
be accessed by
another?

termsims.rws: input: free text (parameter 'text’), output: graphMl
agreement.rws: input: urll, url2 pointing to twoaphML sources,
output: graphML with differences marked visually

fossa.swf: dynamic graph rendering: flashvars parameter text =
to a graphML source; renders a graph visually
keywordExtractor.rws: input: GET parameter text, output: xml w
<keywords><kgword
freq="1">keywordname</keyword></keywords>
simpleConceptMap.rws: input: keyword XML, output: png with 3
histogram of thefrequency

Is the service installed

on the WP2
development server?

yes

Is there a demo?

If yes, please give he
the address (URLIf
no, when will a first
version be available?

revork in progress, version being prepared for the consortium
meeting
previous version is at augur/condev/

What background
data is used for the
service?

skin space at the moment

Describe one or two
sub-senvces of your
system(maybe
important ones would
be best), how to
access them and whag
is getting in and out

see above: interfaces

Services that can be
used by other WP¢if

see above: interfaces

you can think of any)

WP 5.1- Recommendation Based onteraction Analysis
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Short description of
service(whatit is
planned the software wil
do for version 1)

The system provides textual and graphical feedback and

recommendations based on the analysis of instant messagin

and discussion forums interactions.

In the second version of the service, there shall be three viey
the service, while the first version shall have only the first twg

views. The students view: students are offered with textual a
graphical feedback and recommendations after participating

g

Vs of
D

nd

courserelated chat conversation or discussion forum. The tutor

view: for each student, the tutor is presented automatic

feedback, that héishe is able to modify. The teacher view: the
teacher supplies the subjects to be discussed over chat and
forum and is able to see the automated and the tutor's feedb

hck.

Used technologiegeven
if obvious)

Client: HTML, CSS, Javascript, AJAX, XML, Flex

Server: PHP, Apache, Java, Tomcat, AXIS2, MySQL, REST

How is the service
designed?

3 Layers:

GUI (View): welpages (froriend: HTML, CSS, Javascript, AJA
Flex; baclend: PHP)

\X,

Logic: Java and PHP wsdrvices, REST based using AXIS2 and

Tomcat for Java or Apache for PHP; data is interchanged
between GUI and the services by using JSON or XML
Data: MySQL databesHybernate, XML exports

Are there standardized
interfaces which can be
called from other WP
services?

RESDased calls using JSON or XML as response. The input
web services is an XML file containing the d¢haiscript
(although other formats a& supported: html and text that are
automatically converted into XML).

Example of input:

<Dialog team="1">
<Participants>
<Person nickname="Userl1"/>
<Person nickname="User2"/>
<Person nickname="User3"/>
<Person nickname="User4"/>
</Paticipants>

<Topics/>
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<Body>
<Turn nickname="User2">
<Utterance genid="1" ref="0"
time="07:51:30">hello!</Utterance>
</Turn>
<Turn nickname="User3">
<Utterance genid="2" ref="0" time="07:53:41">joins the
room</Utterance>
</Turn>

</Dialog>

Is the service installed o
the WP2 development
server?

Not yet. The first stable version of the service shall be uploag
'on the WP2 development server by 20th September.

Please check the (servside) software requirements in order t
make the deployment process run smoothly.

led

Is there a demo?

If yes, please give here
the address (URL), if no
when will a first version
be available?

Not yet. The demo shall be available by 20th September).

What background data is
used for the service?

sComputerScienceoriented chat conversations from PUNCIT,
Medicine-oriented forum discussions from UNIMAN

Describe one or two sub
services of your system
(maybe important ones
would be best), how to
access them and what is
getting in and out

1) Textual feedbackeb service. Receives input XML and out
another XML filevhich issimilar to the input but adds the
textual feedback at the end of the chat conversation.

2) Graphical feedback web service. Receives input XML and
outputs a graphical visualization dfe conversation (current
version uses SIMILESS + JS, future versions shall use Bird
Flex).

Duts

Eye

Services that can be uss
by other WPS(if you can
think of any)

The NLP pipe as well as other components (such as the spe
cts annotation tool, the lazal chains tool, etc.) can be
Implemented as separate web services (and documented) tg
used by the other WPs. Howevéneseweb services shall be
developed only if requested by the other partners, as they ar
not needed by WP5.1.

ech

be

(12
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WP 5.2- Recommendtions Based on Assessing Textual Products

Short description of service
(whatit is planned the
software will do for version 1)

In the v1, the learner has to write a synthesis (or summzliry)
about a case study. A feedback is provided to the learngr
about thesynthesis (coherence between sentences,
topics/keywords, important sentences in the source text
important content missing).

The v1 also allowsneto search additional texts (e.g.
scientific articles) stored in a database from a search
engine.

Used tectologies(even if
obvious)

Client: HTML, CSS, JavaScript, AJAX,
Server: Apache, PHP, MySQL, Perl, LSA (=> C)

How is the service designed?

The user accesses a webpage which is compokselveral
layers (div). The queries are realized with AJAX: theeoont
of javascript variables send the server andprocessed ira
php script. The php script can store/extract data from th
mysql database and/or use LSA and/or send new data to
user. If new datas sentto users, the display of data will
manage in javasipt on the client station.

D

Are there standardized
interfaces which can be calleq
from other WP services?

INot yet, work in progress

Is the service installed on the
WP2 development server?

Yes, the service is on the server. You can look at the cdde

but it isongoing.

Is there a demo?

If yes, please give here the
address (URL), if no, when w
a first version be available?

"An old one, new one with interfaces coming soon

What background data is use
for the service?

I%or the v1 : LSA french corpus (LeMormteAdultTotal)

Describe one or two sub
services of your system
(maybe important ones woulg

see above

be best), how to access them
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and what is getting in and out

Services that can be used by
other WPs(if you can think of

any)

Nonewithout development (mgoing)

WP 6.1- Creation of a Knowledge Sharing Network

Short description of service
(whatit is planned the
software will do for version 1

This service provides basic support for managing
documents/storage, retrieval, searching, annotation,
reasoning etc. The service is accessible through a unifor
API which is the main entry point to the system. All third
party components communicate with it by sending reque
to and receiving responses from the api. Common suppq
operations are publishing aneétrieval of learning objects
(LO) and ontologies, optimized searching for resources,
(semi)automatic annotation of resources. Going down to
the implementation details, the service will be exposed a
RESTful web service on the Web. Though it is webteden
it can be used on a standalone machine by running a log
WEB server (Tomcat for example). The advantage of thi
approach is that the same infrastructure can be used
everywhere without modification.

W

Sts
rted

al

U7

Used technologiegeven if
obvious)

XML, RDF, Tomat CXF, Sesame, Jena, Lucene, CLaRK,
Eclipse/GEF

How is the service designed

A core runtime module integrates the major building blog
of the service: storage module, seanmtiodule, document
processing module, user management and authorisation
dmodule.

Additionally, a desktop tool for manual annotation and
visualisation of resources will be available (work in progr|

PSS)

Are there standardized
interfaces which can be
called from other WP
services?

The service will be delivered as a RESTful service idlrimbw
accompanied by human description of the api and a WA
document if necessary.

DL

Is the service installed on the

2 No, it isstill on a local development environment
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WP2 development server?

Is there a demo?

If yes, please give here the
address (URLIf,no, when will
a first version be available?

not yet (for public use)

What background data is
used for the service?

Describe one or two sub
services of your system
(maybe important ones woul
be best), how to access then
and what is getting in and ou

Semantic Searchexternal agent (human or machine) can
search resources based on its content, semantic annotaf
or additional metadata. The query is expressed in XML
format, allowing the specification of (partial) search term
alternatives, conjunctins, search in contexts. The result i
list of resource URIs which can be retrieved from the syg
on demand.
d
Document Annotation on the base of input document ang
document type specificatiqrithe service performaseries o
processesvhich lead toanenriched semantic (and
syntactic) annotation document. The concrete processin
scenarios are determined by the document type declareq
The result can be stored in the document repository and
retrieved by the user initiating the action.

on

b a
tem

or

Services thacan be used by
other WPs(if you can think of

any)

WP 6.2a Adding a Social Component to the Public Knowledge

Short description of
service(whatit is
planned the software
will do for version 1)

Enrich existing domain ontologies using informatiamnirsocial
networks, support knowledge discovery by user friendly ontolog
browsing using hypergraphs, automatically associate tags with
concepts. For more details see the various documents from W

Yy

P6.2.

Used technologies
(even if obvious)

tomcat, axis2, ja&, pellet, sesame, mulgara, javascript, html, jit
(javascript visualization framework)

How is the service

3 Layers:
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designed®

View Layer: widgets (frorgnd: HTML, CSS, Javascript, AJAX)

Application Logic Layer: AXIS2 vaglvices, REST based using
AXB2 and Tomcat for Java; data is interchanged between GUI
the services by using JSON or XMLwith SOAP.

Data layer: The Sesame RDF repository using either the sesar
native format, or mulgara for larger data sets

and

SOAP and RESTyle services described by WSDL's available at
‘http://auqur.wu-wien.ac.at:8080/wp62 axis/services/listService

Are there standardizeq
interfaces whichcan
be called from other
WP services?

By usinghe WSDL2 support in axis2 all the wssyvices can be
approached with either a SOAP style interface or REST. To ac
json output from the services the parameter ‘response’ needs t
set to ‘json'.

uire
D be

Is the service installed
on the WP2
development serer?

yes

Is there a demo?

If yes, please give her
the address (URL), if
no, when will a first
version be available?

a)
-

no functional demo's at this moment.

What background data
is used for the service

Aggegated RD@ata from various sources:

5 dbpedia

5 Yago

- crawled data from social networks converted into RDF
- lt4el ontology and lexica

Describe one or two
sub-services of your
system (maybe
important ones would
be best), how to acces
them and what is
getting in and out

1)

Ontology browsing A user opns a widget that contains a
javascriptbased visualisation. This visualisation requests a gra|
file from a webservice and can send additional queries made
through the interface in json to the wedervice to influence the
geturned graphmidocument.

2)
Ontology enrichment An ontology is fed to the system in either
OWL or RDF. The service queries various sources (other ontol

bhml

pgies,
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rdf instances, lexica, etc) stored in an Rildfe and augments the|
seed ontology. The enriched ontology then gets returoeds
made available through some URI.

WP 6.2b- Adding a Social Component to the Public Knowledge

Short description
of service(whatit
is planned the

Extract information about the user's social network from some $oci
networking applications, index the data in semantic repositories,

A

_ perform search and recommendation on the semantic data, export|the
software will do for . ,
. user's profile into a semantic portable format.
version 1)
Python based technologies: pythonysgtpython, pysparse (sparse
matrix), python API's for social networks like delicious and youtubd,
Used technologiedq cherrypy (for webservices), rdfalchemy for working with semantic data
(even if obvious) |Sesame semantic repository
Mysql- database
Wordpress for widgetsphp, mysq|, javscript, html
3 Layers:
<th ~|GUI (View): web pages (freahd: HTML, CSS, JAvascript, AJAX)
HOVY ISt i service widgets deployed in wordpress
designed Logic: REST wedervices using CherryPgata changed using JSON and
GraphML
Data: Sesame RDF repositstgred to disk in the sesame native format
Are there

standardized
interfaces which
can be called from
other WP services

Web-services

~NJ

Is the service

installed on the
WP2 development
server?

Not yet

Is there a demo?

demo will be ready for the meeting in Nice
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If yes, please give
here the addres
(URL), if no, when
will a first version
be available?

What background
data is used for
the service?

crawled data personalized for each user extracted from youtube,
delicious,etc.

Search for users:

HTTP GET request

Describe one or | <type>/<format>/?usr=<user>&pw=<password>&n=<number of
two sub-sewices |results>&tags=<list of tags>, where

of your system
(maybe important
ones would be
best), how to

type —the type of search "users" or "resources”;

format— how the answer is returned: ,graphML” gKMLIist” ;
user- the user account;

access them and password- the password;

what is getting in number of results how many results you actiig want

and out - tags—the actual tags you're searching for

Generate APML profilegenerate the profile of the user based on th
social network around him

Services that can
be used by other
WPs(if you can
think of any)

117
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