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Executive Summary

The Language Technologies for Lifelong Learning (LTfLL) project aims to provide the
following high-level software services:

e Positioning the learner in the domain (workpackage 4 task 1)
¢ Diagnosis of conceptual development (workpackage 4 task 2)
¢ Feedback based on interaction analysis (workpackage 5 task 1)
e Feedback based on assessing textual products (workpackage 5 task 2)
e Knowledge-sharing network (workpackage 6 task 1)
¢ Adding a social component to public knowledge (workpackage 6 task 2)

The purpose of this document is to describe the framework, approach and early planning for
validation of the software services and evaluation of the LTfLL methodology, project and
work approach. Validation of software is concerned with answering the question “have we
built the right software? (is this what the customer wants?)” rather than “does the software
match the specification?”.

Validation of the software services will take place throughout the software development life
cycle to provide formative feedback to designers, developers and language technologists at
each stage. The final validation cycle will also be formative, informing an end of project
roadmap for future development.

Validation of the software services will be scenario-driven and will use the criteria for
validation as expressed by stakeholders during the design of scenarios and as subsequently
enhanced by formative feedback through the evaluation process. It is anticipated that criteria
for validation will include aspects of pedagogic/andragogic effectiveness and need, usability,
user acceptance, efficiency, and transferability between different systems and situations,
though the specific aspects of each will emerge during scenario design.

We have chosen to adopt and adapt the Scenario-Based Design (SBD) Method (Rosson &
Carroll, 2002%). SBD puts from the very beginning the focus on real user problems and tasks
with their proposed solutions. It achieves this by creating a series of scenarios in close
cooperation with stakeholders, culminating with the validation scenario. These will
encapsulate many of the key decisions about validation, including the stakeholders, the
criteria for validation and methodologies which are appropriate to the validation criteria,
including sampling and indicators. The validation scenarios are due in later months of
the project; accordingly, this document provides a framework within which key
decisions required for validation will be taken later.

Rosson M.B. and Carroll J.M. (2002), Usability engineering: scenario-based development of human-computer interaction,
Morgan Kaufmann Publishers Inc., San Francisco.

LTfLL -2008-212578 3
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Validation of the high-level software services will take place at the scenario design stage, as
well as at each of the three software releases (showcase, version 1 and version 2). The
releases will be evaluated through pilots with real users, and other stakeholders where
appropriate and realistic within the pre-defined time frame. Each service will be evaluated in
at least two European languages, such that all the languages of the Consortium are used.
Some pilots will be in the information technology domain and some in medicine.

As well as validating the software services, the project will evaluate the LTfLL methodology,
project and work approach. This will take place throughout the lifetime of the project to
promote reflection and formative feedback on the effectiveness of the technical tools and
human aspects of the project, including communication and management. It will also be
summative, to inform others outside the project of lessons learnt.

LTfLL -2008-212578 4



@ D7.1 — Validation Design
"

Language Tethnatagies far

SECTION 1: Introduction

1.1 Overview of LTfLL project

The LTfLL (Language Technologies for Lifelong Learning) project will create next-generation
support and advice services to enhance individual and collaborative building of competences
and knowledge creation in educational and organisational settings. The project makes
extensive use of language technologies and cognitive models in the services.

The research activities are enveloped by activities that ensure common ground in the use
cases and pedagogically/andragogically sound scenarios that steer the design and
development of the services and guide the validation; a technical infrastructure for the
creation and integration of the services and a validation structure that ensures rigorous
evaluation in realistic settings, with several languages supported.

The research of the project is organised in three themes, each leading to particular types of
services and infrastructures:

In theme 1 (workpackage 4) services are developed to establish the current position of the
learner in a domain. Services will offer semi-automatic analysis and comparison of learner
portfolios to the domain knowledge and continuous modelling and measurement of
conceptual development.

In theme 2 (workpackage 5) support and feedback services are developed based on
analysis of the interactions of students — using Natural Language Processing (NLP) and
Social Network Analysis (SNA) — and textual output of students — using Latent Semantic
Analysis (LSA) with contributions from NLP.

In theme 3 (workpackage 6) a knowledge sharing infrastructure is construed that allows
comparison and sharing of private knowledge to give rise to new common knowledge and
social learning. Ontologies for formal domain representation are combined with social

tagging.

The services are expected to result in improved appreciation of learner requirements, which
are in turn expected to lead to better recommendations on study plans and resources.
Progress monitoring based on learning activities, rather than on formal assessments, is
expected to improve recommendations for further competence building and may improve co-
construction of knowledge in social and informal learning.

1.2 Purpose of validation plan

The purpose of this document is to define an initial validation plan, which will form the basis
of an evolving validation plan as the project progresses. Validation will concern itself with two
aspects of the project: validation of the services produced, and validation of the LTfLL
methodology, project and work approach.

1.2.1 Validation of the LTfLL services

Validation of the LTfLL services will be driven by use cases and scenarios, and aims to
determine the extent to which the services meet the expectations of stakeholders.

LTfLL -2008-212578 5
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The expectations of stakeholders will be expressed as criteria within the scenarios.
Validation will take place through pilots that will test the criteria expressed in the scenarios.

The criteria for evaluation will emerge as scenarios are developed, but are expected to
include:

e Pedagogic/andragogic effectiveness, including the extent to which the services foster
learning

o Usability, user acceptance and efficiency

e Transferability between different systems and organisational/educational environments

Because the specification of scenarios is currently at an early stage, this document will focus
on:

o the framework for validation planning

e the approach to validation

e planning for the first round of pilots

Where incomplete information is currently available, this plan indicates the process and

timescale over which the information will become available.

1.2.2 Evaluation of the overall project approach

In any project, there is much to learn through reflection on the tools used and human
processes by which the project reaches its conclusion. This validation plan will make
provision for formative reflections by the project team on the project approach in areas
including the following:

e Appropriateness of technical methods and approaches
e Effectiveness of approaches to partner collaboration
e Management of the project and workpackages

These reflections will take place throughout the lifetime of the project and will also be

summative, to inform others outside the project of lessons learnt.

1.3 Overview of validation plan
This plan comprises:

Section 2. the LTfLL context — the partners, the scenarios approach, and services to be
validated.

Section 3: the framework for validation of the LTfLL services and evaluation of the LTfLL
approach.

Section 4: the validation approach — validation of the scenario design and software
products, and evaluation of the LTfLL overall approach.

Section 5:  the pilot planning framework.
Section 6: pilot planning for the initial “showcase” version.

Section 7. a diary of the activities and milestones.

LTfLL -2008-212578 6
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Appendices: the appendices give more detail on methodologies and the criteria for
validation that are to emerge from the scenarios approach.

1.4 Relationship of validation plan to other LTfLL workpackages and
deliverables

The LTfLL project adopts the Scenario-Based Design (SBD) method of Rosson and Carroll?.
Scenarios are developed in workpackage 3 and form the basis for the development of the
LTfLL services in workpackages 4, 5 and 6. Scenarios also direct the validation of the LTfLL
services in workpackage 7, and pilot design is dependent on the requirements emerging from
the scenarios. Workpackage 2 integrates the services emerging from workpackages 4 - 6. It
can therefore be seen that scenarios are critically important to the delivery of LTfLL.

feedback

WP1 Project Management

WP4
Wez e |
- WP5 5?%{ WP2 environmept WP7 |
1 | 1 : WP6

scenarios

Figure 1. Relationship of the workpackages
Three phases of pilots are planned:

e apreliminary ‘mash-up’ using existing services (“showcase”)
e Version 1 of the LTfLL services
e Version 2 of the LTfLL services

Workpackage 7 is responsible for validating the services in each of the three pilots. The
results of the first two evaluations (deliverables D7.2 and D7.3) provide formative feedback
into the scenarios and service development, and the results of the third evaluation are used
to generate a ‘roadmap’ (deliverable D7.4) to inform future work after the end of the project.

Rosson M.B. and Carroll J.M. (2002), Usability engineering: scenario-based development of human-computer interaction,
Morgan Kaufmann Publishers Inc., San Francisco.

LTfLL -2008-212578 7



{(_\ D7.1 — Validation Design
o

Language Tethnatagies far

1.5 Smart pilots

The LTfLL Description of Work (DoW) specifies that the pilot schedule will cover all six
languages represented by the Consortium: Bulgarian, Dutch, English, French, German and
Romanian. It also specifies that the pilots will cover the two domains of Medicine and
Information Technology (IT).

The DoW specifies six high-level services to be piloted. A smart validation approach will be
applied, in which each service will be tested in two languages. This will give a minimum of
twelve pilots, each comprising the three phases described in Section 1.4. Some pilots will
take place in Medicine and some in the IT domain; however, not all services will be tested in
both domains.

The DoW also requires a minimum of at least twenty five students to take part in each pilot,
recruited from regular registered students as well as life-long learners. Under smart
validation, only the final phase of each pilot has to contain as many as twenty-five students;
earlier phases may be based on smaller numbers. This is discussed further in Section
3.2.2.6.

LTfLL -2008-212578 8
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SECTION 2: Context

2.1 Partners

The partners in the LTfLL consortium represent seven different countries, six different
languages and the Higher Education subject domains of Information Technology (IT) and
Medicine.

Institution Country Language Subject Domain
Open Universiteit Nederland, Heerlen Netherlands | Dutch IT
Universiteit Utrecht Netherlands | Dutch IT
Eberhard Karls Universitat Tubingen Germany German IT
Wirtschaftsuniversitat Wien Austria German IT
Université Pierre-Mendes, Grenoble France French IT
Polytechnica University of Bucharest — National | Romania Romanian IT
Center for Information Technology

Aurus Kennis- en Trainingssystemen BV Netherlands | Dutch N/A

The University of Manchester UK English Medicine
Institute of Parallel Processing of the Bulgarian | Bulgaria Bulgarian IT
Academy of Sciences

BIT MEDIA e-Learning Solution GMBH & CO Austria German N/A

KG

Table 1: Partners in LTfLL consortium

2.2 The scenarios approach

The experiences of several research and development projects in Europe have shown that
too much focus on technology, rather than the needs of the stakeholders, can be quite risky
for the project. With such a focus, the usability of the developed system or component often
appears to be low, and the impact of the technology on the tasks of the different user groups
to be unclear. One other risk is that the research starts to drift from the original ideas, leaving
insufficient time to finalise the products, which endangers the robustness of the final results.
This can lead to difficulties in testing realistic tasks in a less controlled environment. The only
possible solution can be to perform testing in a ‘laboratory’ setting. This leaves the steps
between such micro-testing and the potential educational market to be huge. In some cases
the benefits of the final results are difficult to explain to people who are not directly involved
in the project. This obscurity of the project aims and its products could also create serious
problems in finding the required testing groups.

In the past, methods such as user-centered design were shown to relieve the above-
mentioned problems. For the LTfLL project, we have chosen to adopt and adapt the
Scenario-Based Design (SBD) Method (Rosson & Carroll, 2002%). The idea behind SBD is
that it puts from the very beginning the focus on real user problems and tasks with their
proposed solutions.

Rosson M.B. and Carroll J.M. (2002), Usability engineering: scenario-based development of human-computer interaction,
Morgan Kaufmann Publishers Inc., San Francisco.

LTfLL -2008-212578 9
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The scenarios are easy adaptable to the different project phases, where the main
communication with all parties involved is achieved using narratives written in natural
language. This supports common and open communications between technical and non-
technical project members and other stakeholders. SBD enables a continuous reflection on
the development in progress and combines concreteness with flexibility, which fits perfectly
the fluidness in the design processes (see also Carroll, 2000%).

For the LTfLL project, we are using customised templates for writing scenarios. We pay
special attention to the educational settings as well as to the validation aspects. We take
these into consideration from the start, and monitor and specify these into more details later
on. Our motto will be just enough (details) and just in time (design phase). Our SBD
approach will support parallel working for the workpackages, i.e. design, research and
development for subsequent versions taking place concurrently with validation of the current
formal release and testing of the intermediate versions of the next release. In the first project
cycle, SBD directs the research, and in the following cycles it directs the development. In the
following picture an overview is given of the whole process of scenario writing including the
implications for the validation aspects. The writing process for each successive scenario
starts with the information provided in the previous one, with updates taking place throughout
the development cycle in response to research, development and testing. The progressive
completion of the scenarios in response to on-going feedback implies that the timing of
freezing of the development (“formal” release) and the final update to the scenario are quite
close to each other. Therefore scenarios appear to be ready just before the final
implementation of each version.

Problem
& WP-

ohjective

Analyze
Stakeholders - Validation
& claims Problem scenarios v
. indicators
current practice l

Design

Solution
scenarios

Reachable
goals

)

Iterative &
progressive
analysis with
updated claims
and
redesign

Represemtives of
Stakeholders

Conceptual

! : &
validation LTfLL

projectteam

Infermation &
Interaction scenarios

Validation scenarios J

Prototype and Evaluate h
[Prototype & Pilot Specifications

Small groups
{max 5) of
Prototypical
stakeholders

h
i i P Summative Groups of at
Final System/Service i
[ al Syst Validation least 25
per pilot

Figure 2. Scenario-Based Design

Formative
validation

By using the scenarios, we want to minimise the possible gap between the promises and the
final services and tools. By disciplining ourselves to specify the objectives, the pre-
conditions, the assumptions etc. in advance, we want to realise our motto to promise only
that which can be delivered.

4
Carroll, J.M. (2000), Five Reasons for Scenario-Based Design In Interacting with Computer, 13 (1), 43-60.

LTfLL -2008-212578 10
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The LTfLL SBD approach and its templates are also objects for reflection, as well as
validation. We expect to learn during the project and want to use our reflective insights to
improve our methodology. We already foresee some additional benefits of our SBD
approach: it offers opportunities of validating the concepts and ideas in the scenarios long
before finalising the pilot implementation plan. The problem and first solution scenarios can
be used to discuss the possible benefits with the main stakeholders and in doing so, to
facilitate the search for pilot institutions to provide test groups. However, perhaps the most
important expected effect is that it enables the project to make considered and shared
choices during the development process, based on usability, availability of test groups,
availability of better solutions etc.

In defining use cases, the context and scope for each workpackage task will be set. Within
the scope of each use case, educational problems and possible solutions are inventorised to
write and design the associated scenarios. In a common discussion each workpackage team
develops the scenarios. To make the writing process more efficient, parts of the scenarios
can be shared; however ultimately each pilot (expressed as a unique combination of sub-
task, language and domain) will have its own unigue and customised validation scenario.
The entire process is supported by an editorial board, who are providing templates,
guidelines and customised advice during the writing process.

Within the problem scenario a stakeholder analysis is performed. The solution scenario
constitutes a ‘business case’ to be used for consulting the important stakeholders. A
validation scenario contains a Plan of Action to be used at validation time.

2.3 Services to be validated

This section contains a summary description of the services emerging from workpackages 4,
5 and 6. It should be emphasised that these summaries were written at an early stage in the
project and will be refined in the LTfLL deliverables D3.1, D4.1, D5.1 and D6.1, due in Month
8. These deliverables will provide more detailed descriptions of the stakeholder
requirements that will drive the validation. Therefore only an indication of validation criteria
can be given in this section.

2.3.1 Services to be validated — workpackage 4

The services to be validated in workpackage 4 are portfolio analysis (task 4.1) and the
diagnosis of conceptual development (task 4.2). Task 4.1 will develop services positioning
the learner. The services developed by task 4.2 will test methodologies for measuring
conceptual development.

2.3.1.1 Task 4.1 Portfolio analysis

The goal of this task is to enable students and tutors to identify knowledge gaps and
potentially to recommend optimal sequences of learning materials to cover those gaps.
Validation will focus on the effectiveness of the software in meeting the requirements of
students, tutors and other stakeholders.

In the first part of the project, evaluation will take place concerning the utility of LSA, PLSA
and methodologies implemented by rich knowledge approaches that involve the use of
lexical knowledge resources. This will lead to Version 1 of the portfolio analysis tools that
include among others the following functionalities:

LTfLL -2008-212578 11
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e |dentifying fragments of texts from learning materials that overlap in their
content/meaning with texts contained in the learner e-portfolio. Texts from the e-portfolio
will be used to query the learning materials.

¢ Organising those results according to a rating of confidence.

e Training system parameters.

¢ Deploying those results data in a standardised format.

Version 2 of the software will contain the functionalities from Version 1 as well as new
functionalities:

e A user interface that provides a set of learning paths (sequences of learning materials) as
recommendations to the user. Those recommendations are based on texts contained in
the learner portfolio and learner knowledge gaps, learning materials and learning goals.

e The user will be asked to select preferences from a menu of options. This functionality
will be particularly useful for specifying the learners learning goals.

o Knowledge gap analysis will be performed with a set of alternative methodologies tested
in Version 1.

e Graphical interface that display recommended learning paths together with their
associated confidence ratings.

2.3.1.2 Task 4.2 Diagnosis of conceptual development

Task 4.2 investigates the conceptual development of the learner. The emphasis in this
second task is on studying how learners progress in their acquisition of knowledge and
understanding from the evidence of their textual output, so that further services can be
offered to both tutor/facilitators and learners, which are appropriate to their stage of
conceptual development and to learner needs. Initially, medicine will be used as a domain for
these studies.

Studies will commence by testing appropriate knowledge measurement techniques, for
example card sorting and concept mapping, against extended reports and essays and online
material generated through discussion fora, to select the most appropriate methodology for
the study. LSA will also be used to analyse the textual material. These methods will be tested
over a wide spread of abilities and as learners progress through the curriculum. We have
already reviewed the methodologies available for this project.

The validation criteria that will be applied to this component of workpackage 4 are therefore
considered from an investigative perspective. They will apply to both the methods selected
and the observations made. These are of two types:

Reliability:

¢ Inter-rater/observer reliability

¢ Repeatability of observations

e Comparison of results from different groups of learners at the similar levels

Validity

o Agreement of results obtained using different knowledge measurement techniques

e Comparison of results obtained for individual learners with external academic
assessments (grades, examination results where appropriate)

LTfLL -2008-212578 12
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The exact type of statistical analysis used can only be identified after initial results have been
obtained as there is no existing indication of the data spread. Likewise, the validation
methods for any services developed will be selected according to the nature of those
services.

2.3.2 Services to be validated - workpackage 5

Workpackage 5 aims to develop tools to provide support and feedback during learning,
based on the automatic analysis of learners’ textual interactions and discourse.
Recommendations will be provided on the writing style of the students’ essays, on the
selection of learning topics, and on the quality and degree of participation in collaborative
activities in forums and chats. Validation will focus on the effectiveness of the software in
meeting the requirements of students, tutors and other stakeholders.

Although the detailed specification of the WP5 services is still in progress, the tools
developed in this workpackage are expected to provide feedback on many of the following
issues:

e to what degree a student's essay or summary of a document read previously
corresponds to the expected topics and/or its similarity to tutor-provided documents,

¢ which of the main topic ideas of the course the student appear to understand, after
reading around a topic, and which topics have/have not been covered,

e what are the most important sentences/paragraphs of the course,

e (ualitative data about the covered topics in chats, forums and written essays

and for collaborative discussion fora:

o the effectiveness of the conversation as a whole, from the collaboration point of view,

¢ the contribution of each of the utterances in chats towards achieving the shared goal,

o diagram of the interactions between students (‘inter-animation’), including graphical
representations of the conversation,

e measures of the polyphonic structure of the chats and forums,

¢ summary of the conversation,

assessment of the contribution of each student at different moments in time in the

collaborative activities on forums and chats

the competence of the students on a given topic (competence map),

the degree of participation and other quantitative data in chats and forums,

the time of day of participation (peak periods) in forums,

who is a reader-only (lurker - only looking) and who is a writer, i.e. engaged in the

collaborative activities

what causes an ineffective collaboration?

e positive examples of collaboration segments (message adapted for students' use, for
teachers' use, and for developers' use)

e recommendations to the tutor about the psycho-social profile (e.g. who is a leader, a
lurker, an extrovert etc. in order to inform future group composition, e.g. one leader only
in each group).

Validation of this workpackage will centre on the effectiveness of the feedback services for
supporting learners and tutors.
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Task 1 provides a service that analyses the interactions among students collaborating with
instant messaging (chat) systems or discussion forums. The discussion can be synchronous
(e.g. chat) or asynchronous (e.g. forum) depending on the nature of the task and the
objectives of the evaluation (e.g. chat sessions might be used as tests, while forums can be
more useful in research activities).

The pilot functionality for task 1 includes the analysis of transcripts of chat sessions and the
delivery of feedback, both to students and tutors, comprising the following reports:

topics that have been discussed

graphical representation of the conversation and of inter-animation
automatic evaluation (grading) of the learners

social network analysis of the interactions

Task 2 provides software based on LSA-based cognitive models. These models mainly
relate on providing feedback on students’ summaries concerning their understanding of the
course. We focused on student summaries because this activity fosters and demonstrates
comprehension (van Dijk and Kintsch, 1983°): the better understood a text is, the better it will
be summarised. Also, summarising a text fosters its understanding.

The pilot functionality for task 2 includes the analysis of learners’ essays and the delivery of
feedback composed of the following reports:

= to what extent the summary reflects the most important course sentences

= detection of summary parts that are “off the subject”

= automatic assessment of the learners’ understanding

= automatic selection of the next course topic according to the previous assessment.

2.3.3 Services to be validated - Workpackage 6
The objective of WP6 is to support informal and social learning by:

e setting the basis for a knowledge-sharing network which can be used to support the
emergence of new common knowledge in a community of learners (task 1);

e creating a link between the formal representation of a given domain in the form of
ontologies (which allow for easy retrieval and reuse of the learning material) and the
informal descriptions produced by social tagging (which allows for the inclusion of the
appreciation people express for different kinds of material and thus identify their needs
and interests (task 2)).

Validation will focus on the effectiveness of the software in meeting the requirements of
students, tutors and other stakeholders, more information becoming available as the
scenarios mature in the next few months of the project.

To support task 1, a Common Semantic Framework will be created that can support the
emergence of new common knowledge arising from the learning experience, as well as the
formal and informal learning process. The formal process is driven by an ontology that
guides the learner in his/her learning task, while the informal process is driven by social
tagging and annotation.

® van Dijk, T.A. & Kintsch, W. (1983) Strategies of Discourse Comprehension, New York: Academic
Press
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The Common Semantic Framework will support the learner in:

providing multilingual access to the knowledge he is looking for,

filtering specific knowledge, through cultural and social adaptation of the knowledge
domain to different users,

accessing various resources by means of a unified model to which the different
resources can be mapped,

searching for the appropriate knowledge by means of different kinds of search,
visualising the resources in an interactive way.

To support task 2, we will develop a knowledge-sharing system that connects (1) learners to
resources and (2) learners to other learners by means of user profiles and social tagging. We
will also link the social tags to an existing domain ontology in order to complement the formal
knowledge with the informal knowledge. The system will be part of the Common Semantic
Framework developed in task 1. There will be an interaction between the services developed
in the two tasks which are thus closely interrelated.

The system will support the learner by:

adding a social dimension to the search system available via the Common Semantic
Framework since the learner’s social network and profile will be taken into account,
accessing the informal classification of the knowledge provided by other learners which
might be different from formal knowledge associated with the ontology;

recommending to him new learners (or tutors) with knowledge/skills relevant for a given
task, to help him in the learning process either by giving feedback or to share learning
activities;

choosing the appropriate learning path on the basis of categorisation and prioritising of
the available resources.

In addition, it will support the teacher in:

being able to monitor what the learners are doing and have acquired;
being able to see which resources are accessed through the system.
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SECTION 3: Framework for Validation and Evaluation

3.1 Introduction
The validation plan will concern itself with two aspects of the project:

¢ validation of the LTfLL services (both the design and the developed product)
e evaluation of the LTfLL approach.

Validation of software is concerned with answering the question “have we built the right
software? (is this what the customer wants?)”. This should not be confused with verification,
which answers the question “does the software match the specification?”.

Validation of the services will take place throughout the software development life cycle to
provide formative feedback to designers, developers and language technologists at each
stage. The final validation cycle will also be formative, informing an end of project roadmap
for future development. The formative evaluations are by their nature summative for the
phase of the project concerned.

Evaluation is concerned with establishing the value of something to its stakeholders through
critical appraisal. In the LTfLL project, a humber of criteria will be evaluated to contribute
towards answering the validation question “have we built the right software?”.

Evaluation of the LTfLL project methodologies and approach will take place throughout
the lifetime of the project to promote reflection and formative feedback on the effectiveness
of the technical tools and human aspects of the project. It will also be summative, to inform
others outside the project of lessons learnt.

The validation plan will evolve throughout the lifetime of the project, being subject to
discussion at each Consortium meeting and will be updated as decisions are made during
the project.

3.2 Validation of the LTfLL Services

The purpose of validating the LTfLL services is to determine the extent to which the design or
the developed product meets stakeholder expectations, in order to:

¢ inform the design and development of the LTfLL services, throughout the project and as a
final roadmap
¢ demonstrate the value of the LTfLL services to others outside the project

Validation is embedded within and integral to the LTfLL software development lifecycle. Both
the design of the software as expressed in the scenarios, and the developed software will be
validated within a quality framework for software development that supports the validation.

The identification of stakeholders and their involvement in the development of scenarios as
well as in evaluating the developed services is crucial to the success of the project.
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3.2.1 Identification of stakeholders and development of scenarios

Users and other stakeholders will be involved throughout the development life cycle and will
inform the direction of product development and refinement.

Given the core position of scenarios in the LTfLL Scenario-Based Design approach (see
section 2.2 of this report), the stakeholders as well as the criteria to be used are integrated in
the initial use cases and scenarios, due in Month 8 of the project. Within the use case, the
initial analysis of stakeholders is made under the heading “problem situation”. Within this are
described the “who has what problem?”, “What makes this problem a problem?” and “Why is
it important to solve the problem?”. The attainable goals and the first outline of solutions are
also part of the use case.

These specifications are used for the next phase of writing the “problem scenario”, where the
main actors and their perspectives concerning the (problematic) task execution are
introduced. This scenario describes the current practice. For the “problem scenario”, an
analysis is performed to collect the current features and claims with their pros and contras in
one table.

In the specification of “solution scenarios” phase, the proposed solutions are elaborated,
including a new or adapted task execution with the interactions of the main actors. The
features and claims table with the pros and contras is updated and the benefits of the
solution can be seen by comparing both tables. Therefore the “solution scenario” will act as
the business case and will be discussed with the main stakeholders. If the presentation of a
solution is not convincing, the development of this scenario will be stopped. More criteria can
be used to stop a further elaboration of a scenario, even during subsequent phases. These
criteria include usability, performance and the availability of pilot institutions and real test
groups. The final set will be completed and reported during the project life cycle.

The LTfLL project plan does not enable us to make an initial list of scenarios for this report at
this stage. The first substantial “problem” and “solution” scenarios are scheduled to be
developed in the autumn and winter of 2008, and these will be developed progressively using
feedback loops and iteration. A full description of the LTfLL SBD method, its templates and
examples is planned for the first deliverable of workpackage 3 (October 2008). In future
validation reports (deliverables D7.2, D7.3 and D7.4), the elaborated scenarios will be
described in more detail.

3.2.2 The software development lifecycle and validation process

This section provides an overview of the software development lifecycle and validation
process to be applied in the LTfLL project.

3.2.2.1 Development of scenarios and criteria for validation

The development lifecycle starts with the identification of use cases and scenarios in the
early months of the project. These were developed by domain experts in teaching and
learning within the project team, supported by AURUS and OUNL. The scenarios identify the
expected ‘value’ of the development, and the grounding of the scenario in contemporary
pedagogic/andragogic theory and practice. There are a number of different types of scenario,
which are developed sequentially culminating in the ‘validation scenario’. These validation
scenarios will drive much of the validation activity.
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Crucially, the criteria against which the software will be validated will be specified in the
scenarios. The criteria for validation are emerging as scenario development takes place, and
are expected to fall within the following three broad areas:

1. Pedagogic/andragogic effectiveness
2. Usability, user acceptance and efficiency
3. Transferability between different systems and organisational/educational environments

An overview of these three broad areas is given in Appendices 2, 3 and 4.

While usability of the software will be tested throughout the project, validation of
pedagogic/andragogic effectiveness and transferability will take place in the later versions of
the software only.

3.2.2.2 Validation of the scenarios

It is important that the scenarios are validated so that development can proceed with the
confidence that the scenarios meet initial stakeholder requirements. Amongst the
stakeholders is the EU; scenarios will be checked to ensure that they fall within the scope of
the LTfLL Description of Work.

Changes at the design stage in response to stakeholder feedback are much less costly than
those following development. It should be noted that validation at this stage will not be
perfect, as it is difficult for stakeholders to comprehend fully how the finished product will
behave when in live running; also stakeholder requirements may evolve during the course of
the project because of changes in their business environment.

Usability of user interface should be tested as part of the validation of scenarios where
appropriate. This is important to ensure that users’ attitudes towards the user interface do not
impact on other criteria being tested, e.g. pedagogic effectiveness.

3.2.2.3 Software standards

Standards for software development will be drawn up by workpackage 2. These will include
international standards to be applied, good coding practice, standards for interface design
and arrangements for software testing prior to release for validation.

3.2.2.4 Software development

The LTfLL project will comprise three cycles of development leading to product ‘releases’: a
preliminary ‘mash-up’ of existing technologies (the showcase), an intermediate version 1
and a final version 2. The products will be developed using a service-oriented architecture
approach, in which discrete ‘services’ will be developed and integrated with each other
through interfaces.

The purpose of the showcase is to demonstrate how language tools can be used in an
educational setting illustrating the use of (parts of) the LTfLL tools, in order to inform
development of version 1. Criteria for the showcase include:

e the conditions, infrastructure and pilot groups for the chosen domain and language for the
pre-pilot testing should be available

e existing and stable language technologies will be used

e each workpackage task will produce a showcase

LTfLL -2008-212578 18



@ D7.1 — Validation Design
"

Language Tethnatagies far

The products will comprise six separate high-level services:

Positioning the learner (WP4 task 1)
Diagnosis of conceptual development (WP4 task 2)
Feedback based on interaction analysis (WPS5 task 1)
Feedback based on assessing textual products (WP5 task 2)
Knowledge-sharing network (WP6 task 1)
Adding a social component to public knowledge (WP6 task 2)

Each high-level service will comprise a number of integrated reusable services. The extent to
which the high-level services will be integrated with each other during the course of the
project will be established later in the project; however, it is likely that users would perceive
each high-level service as a distinct unit of functionality. Accordingly, validation will take
place at workpackage task level for all versions of the software, even where an integrated
product is piloted.

3.2.2.5 Software testing

Each of the three phased releases (showcase, version 1 and version 2) will be subject to
testing by the development teams prior to being handed over for validation. Each
development team will draw up its own arrangements to cover unit, module, system,
integration and load testing, as appropriate.

Alpha-testing will be undertaken by domain experts who are members of the project team,
and decisions will be made within workpackages 4 — 6 concerning how this will take place
and criteria for acceptance of software for beta-testing.

Each development team will arrange beta-testing of Versions 1 and 2 by a minimum of one
(version 1) or three (version 2) real target users outside the project team. Beta-testing will
take place in the production environment.

Following successful beta-testing, a formal process will take place by which the software is
handed over for validation. At this point, software in the production environment will be
‘frozen’ until the end of the validation pilots, unless fatal flaws are exposed necessitating a
software update after pilots have started.

Usability of the software should be tested during alpha and beta-testing, as well as following
each major release. This is important to ensure that users’ attitudes towards the user
interface do not impact on other criteria being tested, e.g. pedagogic effectiveness.

3.2.2.6 Pilots

Each pilot is defined as a uniqgue combination of (scenario, language, domain). Each pilot will
have three phases, corresponding to validation of the three releases (showcase, version 1
and version 2).

Each high-level service will be piloted in two languages in version 2, such that all the six
languages of the Consortium are included (Bulgarian, Dutch, English, French, German,
Romanian). One or two languages may be used for the showcase and version 1.

Services will be piloted in partner institutions in the domains of Medicine and/or Information
Technology, though not all high-level services will be piloted in both domains.
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Pilots will take place with real target users where possible and appropriate. The number of
users will be specified in the pilot planning template, but will include at least 25 users per
high level service for version 2. A maximum of 5 users is recommended for the showcase
and version 1, in accordance with Nielsen’s recommendations®’

A plan will be drawn up at the Consortium’s autumn meeting to ensure that the educational
transferability of the software to different student groups and organisational environments is
addressed, including transferability to regular and lifelong learners.

3.2.2.7 Evaluation

For each pilot, appropriate evaluation methodologies will be applied to address the criteria to
be tested as defined in the validation scenario. These will be selected as part of the
development of the validation scenario. Appendix 1 gives indicative methodologies.

Validation of whether the software works acceptably in different systems and organisational
environments will be validated by comparison of the results of the evaluations of the same
service in different partner institutions. Validation of the transferability of the software will
include consideration of whether the software is effective for different student groups. In
concept, different attributes of students will be identified, e.g. age, level, gender. A plan for
probing differences between groups of students with different attributes will then be drawn

up.

The quality and value of the data from candidate evaluation methodologies will be
considered very carefully, to produce best value from the resources available within this
workpackage. Some aspects of evaluation may require data to be collected in the language
of the pilot, thus limiting the number of partners who can process the data. However, where it
is possible without compromising the value of the data collected, evaluation methodologies
will produce data in language-neutral format. This will allow the major partners in
workpackage 7 to process data from pilots in other languages, thus reducing the burden on
the minor partners in this workpackage. The possibility of data being machine-processed will
be investigated as part of the development of scenarios.

3.2.2.8 Revising the user requirements and informing further development

Following data gathering and analysis, a document recommending revisions to the software
will be produced. These recommendations will enter a process of revisions to the scenarios,
and acceptance for development in later versions of the software or in the roadmap as
appropriate.

3.3 Evaluation of the LTfLL Approach

By the ‘LTfLL approach’, we mean the way in which we manage the project and the
effectiveness of the decisions we make. The evaluation will focus on both management and
technical decisions impacting on the success of the project in both positive and negative
ways. The purposes of evaluating the LTfLL approach are:

® Nielsen, J. (2000) “Why you only need to test with 5 users”, www.useit.com/alertbox/20000319.html
glast accessed 7 August 2008)

Nielsen, J."How to conduct a heuristic evaluation”,
www.useit.com/papers/heuristic/heuristic_evaluation.html (last accessed 7 August 2008)
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¢ to provide on-going formative feedback to the project team on areas for improvement
e to provide summative information on the lessons learnt about the project approach, from
which others may benefit

The LTfLL approach will be validated in the following general areas, though more areas may
emerge as evaluation progresses.

1. Appropriateness of technical methodologies and approaches
2. Effectiveness of approaches to partner collaboration
3. Management of the project and workpackages

Most of these areas over-arch the project and are relevant to all partners; therefore, all
partners are expected to contribute on an on-going basis to data collection for this
evaluation. The methodology for partner input and evaluation will be incorporated into
existing communication processes so far as is practicable.

The effectiveness of the LTfLL approach will impact not only on the project team but also on
external stakeholders involved with the project, who will view project activities from a different
perspective. Therefore input will be sought from stakeholders concerning their experience of
contributing to the project and the effectiveness of their interactions with the Consortium.
Users taking part in the early pilots will be asked to provide formative input. The wider
stakeholder base will contribute to the summative evaluation towards the end of the project,
and to formative evaluation at earlier stages in the project where appropriate.
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SECTION 4 — Validation Approach

4.1 Introduction

This section describes the process by which validation will take place, including the partners
involved in each activity. Where decisions remain to be made,