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Executive Summary 
 

Work package 3 aims to support the creation and maintenance of common ground and understanding 

within the LTfLL project and between the project and its stakeholders by providing a common approach 

to the design and validation of the services that the project develops. In order to do this, the Scenario-

Based Development (SBD) method has been adopted and adapted. In the SBD method development 

teams organize structural involvement of stakeholders and report the achieved understanding in use 

cases and scenarios. The problem and solution scenarios describe common understanding of the 

problem and the solution. A third type of scenario (information and interaction scenario) details the 

solution at a level that allows cognitive walkthroughs and serves as a basis for technical design. Finally, 

a validation scenario specifies what benefits are expected and how these benefits will be validated. 

These products act as living design documents to steer the development and validation of services in the 

project. The methodology makes use of natural language which enables an open and balanced 

communication between all parties involved (stakeholders of the end product as well as interdisciplinary 

developers) regardless their background.  

 

 All LTfLL partners that are engaged in the development of services (work packages 4, 5 and 6) take 

part in work package 3 through scenario writing. Partners without developmental tasks have been acting 

within WP3 as facilitators for the scenario writing process. They provided explanation, instruction and 

feedback on issues regarding SBD and its application in the development of a specific service within a 

development work package. 

 

This deliverable is a planned iteration of D3.1. The project has now completed a first cycle during 

which all four types of scenarios were completed. The deliverable reports: 

a. An updated description of the Scenario-Based Design (SBD) Method, including backgrounds. 

A complete set of design templates, accompanying examples and instructions are contained in 

the Appendices to this deliverable. 

b. Summaries of all completed scenarios. Complete versions are contained in three Supplements to 

this deliverable. 

c. Analyses and overviews of current scenarios with attention to communalities, (educational and 

technological) that may support integration efforts. This section also contains a summary 

version of the updated inventory reported in D3.1. A full version is part of the Appendices.  

d. A first evaluation of the SBD methodology conducted by WP7 and initial lessons learnt  
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1 Introduction  
 

Work package 3 is responsible for one of the integration activities in the LTfLL project, namely the 

creation and maintenance of a common understanding in the project. Common understanding is fostered 

by the use of a common design approach and it is materialized in a set of use cases and scenarios that 

form the basis for development and validation of the LTfLL services. This deliverable (D3.2) reports 

the current state of the Scenario-Based Design methodology adopted in the project, as well as the 

products resulting from it: first versions of all scenarios that are part of the methodology.  

 

The core team for Work package 3 is staffed by OUNL and Aurus. This core team formulates the 

methodology, scenario templates, accompanying instructions and examples and it organizes hands-on 

workshops for the project partners. This core team has worked close together with WP7 in the joint 

preparation of the validation scenario and its accompanying material. A joined editorial board was 

created to assist partners in the preparation of this scenario. IPP-BAS had special responsibility in an 

update of the inventory of tools and resources for the project. The development work packages 4, 5 and 

6 create the basis for the technical design, development and validation for their services in Work 

package 3. Further technical specification and development is done inside these work packages. 

 

The deliverable can be seen as an iteration of D3.1 but is goes beyond that in a number of important 

aspects. D3.1 reported a methodology whose development had just started and in which we had only 

some experience with small bits of the intended methodology. In D3.2 we added more underpinnings 

for the adoption and adaption of the Scenario-Based Design (SBD) approach. Most important: we report 

a first version of the complete methodology with óreal examplesô of usage in the LTfLL project in the 

form of scenarios. The Appendices to this deliverable contain details about the SBD method, such as 

scenario templates (A) and accompanying examples (B), instructions for use of the scenario templates 

(C), a detailed inventory of data, functionalities, applications and techniques used in the LTfLL services 

(D) and finally data from the validation of the method (E). 

The full versions of Use cases and aggregated scenarios are reported in Supplements A, B and C to the 

deliverable. In the deliverable itself excerpts of the scenarios are reported to give the reader a flavour of 

the direction. They are in n o way a substitute to the full version contained in the Supplements. Readers 

may find that depth and breadth of the scenarios varies among the tasks and work packages. To a large 

extent that reflects the challenges that the tasks and work packages have to meet in the project and the 

extent to which they can build on prior projects. 

Having available complete sets of scenarios also provided us with the data to support integration in the 

project. The deliverable contains our first stab at identification of educational and technological 

communalities that may be exploited in further integration efforts. The technological communalities are 

based on an inventory of used technology, that is reported in full in the Appendix. This is an update of 

the inventory contained in 3.1. 

Getting to this point required a considerable amount of resources, but was it worth the effort? Does the 

scenario based design approach meet the expectations? WP7 performed first evaluations of the SBD 

methodology with partners in WP4, 5 and 6. The results are encouraging, but some caveats need 

mentioning: data were gathered at a moment that no partner had worked out all scenarios, that is we 

have no full picture of costs and benefits of the approach to present now. The results of the first 

evaluation are reported along with our reflections on the products and processes of the SBD approach. 

Last, but not least having available a complete set of scenarios at the same timeslot, in particular the 

information and interaction scenarios, provides us the data with which communalities can be identified 

in and between services that LTfLL develops and the educational settings in which they will operate.  

 

How to read this document: 

In chapter 2 the reader is introduced to the rationale behind the adoption of the SBD approach in this 

project, gains further insight on the methodology and the expectations of its application and finds 

detailed information on the entities of the methodology as well as the writing process.  
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To give an impression of the products of the method, summaries of the scenarios for the services are 

presented in chapter 3. Full versions of the scenarios are available in the supplements A, B and C. 

 

Chapter 4 reports communalities between the LTfLL tasks from educational and a technological 

perspectives that can be used to further integrate the work in LTfLL.  

 

In chapter 5 we report reflections and lessons learnt based on our current application of the 

methodology in the LTfLL project. The reader should be aware that the experiences shared here are 

incomplete: technical design, implementation and validation are beyond the current scope. Whether 

SBD facilitates those stages in the project is still unknown. 

 

Finally, in chapter 6 we present the main conclusions of this developmental cycle with the scenario-

based design approach and relate them to our initial expectations from the methodology. 

 

Accompanying this deliverable there are two annexes: Supplements A, B and C contain the use cases, 

aggregated scenarios, the claims table for validation and verification. The set of scenarios are bundled 

per work package (WP4, 5 and 6). The Appendices to this deliverable contain material directly related 

to the methodology, such as templates, examples, and instructions as well as the complete inventory of 

data, functionalities, applications and techniques.  
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2 Overview of the LTfLL Methodology  

2.1 Introduction and rationale  

In any IT and R&D project it is important to use Structured Design Methods (SDMs) that support 

management in scoping problems (define the boundaries of the system) and avoid wasting time in 

programming efforts before an agreed specification of required functionality and an idea of how to 

validate the resulting artefact among target group users is available. The absence or inadequate use of 

such design methodologies leads to unwanted effects, such as delays in production and delivery; 

Exceeding available budgets; Insufficient acceptability by intended end users, or even to total failure 

when end users refuse to accept and use the completed product (McConnell, 1996).  

 

Over the past decades IT projects have gained a questionable reputation with respect to their success 

rates. There is some consensus that about 30% of the projects are clear failures (Sauter, 2003), although 

defining ósuccessesô and ófailuresô in IT projects is not self-evident (Thomas & Fernandez, 2008). The 

other 70% can be divided into ósuccessfulô and óchallengedô. Challenged are those projects, which are 

completed and operational, but over-budget, over time and with fewer features and functionalities than 

initially planned (Standish Group International, 2001). According to the CHAOS 2008 survey 32 % of 

the projects were successful, 44% challenged, and 24% failed (Proulx, 2009).  

 

The borders between success and failure are even more complex: Projects qualified as successful may 

still suffer a lack of user acceptance and fail in the end. System acceptance goes beyond usability, 

functionality and achieved technical quality. It also includes social, cultural and political aspects (Yeo, 

2002) that influence whether the system is adopted in the foreseen context of use. In contrast, 

challenged projects might be considered successful after all for a variety of reasons. They might 

generate high profit (Wateridge, 1995) or delivered an artefact of high quality which is very well used 

and appreciated, albeit at the price of exceeded time and budget. To avoid this type of discussion one 

should agree on a project definition of success and subsequently measure on the basis of this definition 

with a focus on the results instead of on indicators like ótimeô and óbudgetô (Thomas and Fernandez, 

2008). Since an integral part of any IS project is the fulfilling (and managing) of expectations of all the 

main stakeholders (Lyytinen & Hirschheim, 1987), this should be done from the beginning of a project 

and it requires the teams to interact and communicate internally and externally. 

 

Unfortunately, there is a tendency in IT developer groups to restrict their focus too much on the tasks of 

code production at the cost of ñnon-essentialò activities, such as requirements analysis, architecture, 

overall design (McConnell, 1996) and, in particular, communication. Communication problems include 

total lack of communication (Sauter, 2003) as well as using insufficient methods, e.g. in the sense that 

ñone side is communicating, but in a language the other side canôt understand (Levinson, 2008)ò. 

Communication problems appear to co-occur with the struggle to collect and prioritise the right user 

requirements. Having the basic user requirements correct is more important than all possible 

productivity support for programming (Marasco, 2006). The requirements usually evolve and often 

change, which has effects on the project planning and development. Young (2002) recommends to 

ñevolve the real requirements via a ójointô customer/user and developer effortò to ñfocus initially on 

product benefits é, not featuresò and to minimise the unwanted effects on the scheduling by addressing 

ñthe minimum and highest priority requirements needed.ò 

 

Several studies (Standish Group International, 2001; Yeo, 2002; Warketin et al, 2009) analysed the 

common problems in IT projects and identified success factors. Between these studies consensus exists 

on an important subset of problems and success factors. All problems described in the preceding 

sections belong to this common subset, but the complete set is only partly usable for the LTfLL project, 

due to its nature as Research and Development project. The most obvious ones concern project 

management and scheduling, as McConnell (1996) states: ñsoftware-development schedules are 

reasonably predictable; software research schedules are not even theoretically predictable.ò 
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The complexity of the LTfLL project is higher than in regular IT projects, as it is an innovative 

multidisciplinary project that covers a wide range of topics and diverse technologies. Particularly: 

- It is aiming to develop tools and services based on Language Technology and cognitive 

modelling for which the final outlines are not yet clear and/or are under development.  

- It is a multidisciplinary project with partners spread over Europe. The project brings together IT 

developers and educational oriented researchers in the field of lifelong learning; two groups, 

that may be expected to lack a sufficient common (back)ground. 

- The themes chosen cover a broad range of topics and potential tools, e.g. formal versus informal 

learning, individual versus collaborative building of competences and knowledge creation, 

educational versus organizational settings.  

- The technologies to be used are quite diverse in their scope, their life cycles and stability.  

 

Taking into account the nature of the LTfLL project we consider these the main success factors for the 

project: 

- Involve users at any stage (including an initial stakeholders analysis) 

- Communicate (internally/externally including problems/solutions and success definition)  

- State basic requirements (prioritised and open for changes) 

- Minimize the scope 

- Improve individual skills and pay attention to teambuilding (crossing multiple disciplines) 

- Use a structured but flexible methodology 

- Build as much as possible on top of existing tools and software (infrastructure) 

- Avoid unnecessary dependencies between subtasks  

- Pay attention to reuse at different levels of granularity (but not too early) 

 

This inherent complexity of the project increases the need of a methodology that is tailored to the needs 

of the project and is able to meet its requirements. Dan Marks (2002) compares the two main groups of 

development methodologies, based on the waterfall sequence model and the iterative sequence model. 

Marks avoids premature commitment and takes a pragmatic position by claiming that the ñbest 

methodology to use will change based on the particular project. Depending on the situation and 

objectives, one methodology may be a better choice than the otherò (Marks, 2002). The weaknesses and 

strengths for both groups of development methodologies are listed in Table 1. The global model used 

for the LTfLL project (DoW, 2007) is the iterative sequence model that matches the requirements from 

the project.  

 
 Waterfall Sequence Model Iterative Sequence Model 

Strength Ease in analyzing potential changes Rapid feedback from actual users 

Ability to coordinate larger distributed teams Flexibility to address evolving requirements 

Can enable precise budgets Design flaws discovered quickly 

Less time required from Subject Matter experts Easy to roll-out new functionality in stages 

 Higher motivation and great productivity 

 Very little knowledge loss between phases 

 

Weakness Lack of flexibility Difficulty coordinating larger teams 

Hard to predict all needs in advance Can result in a never-ending project if not 

managed properly 

Intangible knowledge lost between hand-offs Tendency to not document thoroughly 

Design flaws not discovered until the testing phase Difficult to predict the precise features to be 

accomplished in a fixed time/budget 

Lack of team cohesion  

Table 1: Strengths and weaknesses of the waterfall and iterative development models (Marks, 2002). 
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User involvement 

Gould and Lewis (1983) already called for more user involvement and they made an early focus on 

users and their tasks one of the three principles of design
1
. In the design fields of Human Factors, Man 

Machine Interaction and Human Computer Interaction specialised methodologies emerged to support 

real user involvement during development, such as: Participatory Design (Schuler & Namioka, 1993), 

Contextual Design (Beyer & Holtzblatt, 1998), Scenario Based Design (Rosson & Carroll, 2002), 

Persona (Grudin & Pruitt, 2002) and the Lead User Method (von Hippel, 1986). These design 

methodologies differ on several aspects that are relevant for the LTfLL project:  

- the type of user involvement,  

- the need for existing work practices and user groups 

- technology push or technology pull 

- the scope of the methodology 

- the time and resources needed for the design methodologies,  

- the ease to instruct non-experts to use the methodology 

 
Table 2 details these aspects for each methodology 

 

 Lead User Participatory 

Design 

Contextual 

Design 

Scenario Based 

Design 

Persona 

Type of User 

Involvement 

Find and 

interview 

problem 

owners with 

their ad hoc 

solutions 

Invite expert users 

into the design team 

and collaborate on 

the solutions 

Researchers 

aggregate data 

from customers 

in the field into 

new products 

Future users validate 

the proposed 

solutions iteratively 

(formative and 

summative) 

Fictitious(archetype) 

users to focus and 

engage the design 

teams 

Work process 

& user groups 

Large user 

groups in 

real work 

processes to 

enable trend 

detection 

User groups in real 

work processes with 

expert users 

Users in their 

normal working 

environment to 

monitor their 

product 

interactions 

Includes target users 

for new systems 

using explicit 

assumptions on the 

users and tasks 

Large user groups 

with segmentation 

of the different 

target users 

operating feature-

rich applications 

Push/Pull Pull Pull Pull Push Push 

Scope Market 

research for 

products 

Community design 

for product, 

process, urban, 

architecture etc. 

Ethnographic 

data gathering 

for CIS with 

redesign of work 

process and user 

environments 

Single applications 

with focus on user 

interfaces and 

interactions 

Single complex 

applications with 

focus on 

adaptability and 

flexibility  

Time/resources Heavy Medium- heavy Heavy Light-medium Light-medium 

Ease of use Difficult  Difficult  Difficult  Possible (instruction) Possible 

(instruction) 

Table 2: Aspect rating of the different user centred methodologies. 

 

As this overview shows, Scenario Based Design methodology gives the best match to the educational 

and organizational research setting of the project as well as to the limited experience with user 

involvement methodologies of the mixed, multidisciplinary developer teams. For this reason, partners in 

the project are using the Scenario Based Design methodology, on some parts adapted to fit specific 

needs from the project. Instruction and additional support is provided to facilitate the design of required 

functionalities as well as specifications for the validation.  

 

Scenarios for development and communication 

For research projects is often problematic to find the real problem owners and to involve their main 

stakeholders. The opportunities emerging from (extending) new technologies and tools then become 

leading and the solutions created are also based on this context. However, creating solutions for (still) 

unknown problems can be a risky business. The LTfLL consortium is aware of this problem and states 

                                                      
1 The others are: empirical measurement and iterative design. 
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in the DOW): ñThe uptake of tools for e-learning and personal competence development at a larger 

scale is not merely dependent on the quality and the accessibility of a tool. There is an important role for 

scenarios illustrating ways of making use of a tool in different settings showing the conditions of use 

and the potential benefitsò. The usability of technical systems and/or software is determined by the 

support they offer to the users in achieving their tasks
2
. This implies that the focus during the design 

phases of LTfLL will be on realistic tasks within educational settings. Scenarios are used to provoke 

questions and ñwhat ifò discussions. They are written in a natural language to enable active involvement 

of all stakeholders and users in the development project (Bergström & Törlind, 2008).  

 

The projectôs communication needs are actually twofold, having an external orientation to stakeholders 

as described before, and an internal orientation to the LTfLL team: ñExperience has shown that a 

detailed and concise common understanding of the outcomes of a project among the partnership is a 

critical success factor for any project and especially a European project with differing and sometimes 

unknown assumptions on the educational processò (DOW)This leads to an additional and important 

requirement for the LTfLL design methodology: it should support an open, balanced and equal 

communication between people coming from different disciplines and backgrounds within the project.  

 

The communication demands of the methodology constraints the way in which design can be expressed. 

The technical design representations that are in common use by programmers, such as data flow 

diagrams or UML notations, are not familiar to all targeted participants in the project and they tend to 

exclude project participants from the communication (Levinson, 2008). By using natural language, 

scenarios secure that the specifications are accessible and understandable to everybody, internal as well 

as external of the project. The main communication process is supposed to take place ñneither in the 

workersô domain, nor in the software professionalsô domain, but in an ñin-betweenò region that shares 

attributes of both the workersô space and the software professionalsô spaceò (Muller, 2002). Although 

being more time-consuming for the technical partners, the approach is worth the investment, as it fosters 

adoption of future end users who are involved in the design as well as in dissemination to future user 

groups, while they can understand what the developed service is about.  
 

Scenario-Based Design adopted  

Considering the objectives of the project, the composition of the team and the explorative, iterative 

approach, we adopted the Scenario-Based Design (SBD) method of Rosson and Carroll (2002) as a 

starting point for the LTfLL method. The claims of SBD (Carroll, 2002) are as follows:  

- Scenarios evoke reflection in the content of design work, helping developers coordinate design 

action and reflection.  

- Scenarios are concrete and flexible, helping developers manage the fluid nature of design 

situations. 

- Scenarios afford multiple views of an interaction and diverse kinds and amounts of detailing, 

thus helping developers manage the many consequences entailed by any given design move.  

- Scenarios can also be abstracted and categorized, helping designers to recognize, capture, and 

reuse generalizations, and to address the challenge that technical knowledge often lags the 

needs of technical design.  

- Finally, scenarios promote work-oriented communication among stakeholders. Scenarios make 

design activities more accessible to the variety of expertise whose contribution to design is 

needed. Furthermore, they address the challenge that external constraints, designers and clients 

often distract attention from the needs and concerns of the people who will actually use the 

technology. 

 

As will be explained in the next section, the SBD has been adapted at some points. This has been done 

for two reasons:  

                                                      
2 The international standard ISO 9241-11 defines usability as: The extent to which a product can be used by specified 

users to achieve specified goals with effectiveness, efficiency and satisfaction in a specified context of use. 
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(1) To optimize the match with the projectsô objectives, life cycle and validation needs, and  

(2) To enable sufficient attention to the agents or actors and to search for empirical grounding 

(Grudin & Pruitt, 2002). 

 

The adaptations concern parts of the process and the use of strict templates. To make the LTfLL method 

more usable, templates are provided for the different scenarios each accompanied by instructions, 

guidelines, checklists and pitfalls (see Appendix C). Workshops are given to help partners apply the 

SBD. The LTfLL methodology will evolve during the project and data will be collected by the 

validation team (WP7) to evaluate the methodology. Eventually this will result in a stable and well 

documented development method. The next section details what is expected from the SBD approach, its 

position in the development process, its main entities and the LTfLL adaptations. From now on in this 

document, when we refer to the SBD approach we refer to the LTfLL adopted version of the SBD 

approach.  

2.2 The Scenario-Based Design Methodology 

2.2.1 Expectations of SBD 

In the SBD approach Use cases and Scenarios are used to specify requirements and to communicate 

about them. The Use case sets the global scene, while the different scenarios serve (internal and 

external) communication goals. There will be shifts in the target groups during the design processes, 

starting with the main stakeholders and introducing graphical/interaction designers and technological 

experts at later stages.  

The writing process forces the subtask teams to be explicit about: 

- the respective educational contexts in which experiments are going to take place  

- an analysis of the different stakeholders in the proposed solution 

- implicit assumptions 

- (pre-)conditions 

- requirements for the technology used 

- the user tasks within educational settings 

- validation of the solution  

 

The effort required to perform the specification process is substantial, but it is at the same time 

considered to be essential for building common ground in the project team with its divergent team 

member backgrounds. However, even more important is our assumption that the Scenario-Based Design 

(SBD) meets the LTfLL objectives, by enabling or even enforcing: 

- embedding technology in an educational settings  

- early and continuous focus on real users tasks  

- formative and summative validation activities in the context of the project 

- adaptation of design and validation actions according to the needs of each specific project phase 

- improvement of the quality (product/process) by validation methods and organizing feedback. 

 

The starting points of the three research and development work packages (WP4, 5 and 6) are quite 

different. Whereas some can build on prior developments, others face novel challenges. We expect 

these differences in starting points to be reflected in the scenarios, despite all attention to 

communication and efforts to overcome the multidisciplinary borders.The use of natural language will 

be important to achieve communication at equal levels, but is not a panacea to solve all dialogue 

problems (e.g. crossing languages or different terminologies). 

 

2.2.2 The Features and claims of the SBD 

The SBD methodology request that the Features and Claims of new systems are specified. In the spirit 

of óteach as you preachô we also want to make explicit our own claims related to the methodology.  
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When the Scenario Based Design approach is used in the context of R&D projects, where a substantial 

amount of research is needed and the solution has to be found while travelling and where the problem 

and the proposed solution require a multi-disciplinary approach, the claim is that the methodology: 

1. Will help to initiate and maintain prolonged communication within the project team as well as 

between stakeholders and the development teams. 

2. Will result in scoped use cases, anchored in the userôs environment, and definition of user 

requirements through the use cases and the problem and solution scenarios 

3. Will deliver a solid and agreed base for technical design of the services through the 

information and interaction scenarios 

4. Will provide a solid base for verification and validation of short-term and long-term benefits 

of the services through the validation scenario  

5. Will foster perceived relevance of the developed artefact by stakeholders 

 

From these claims we consider the claims 1, 3, 4 and 5 being the unique selling points. These are the 

claims that WP7 will evaluate during the project. 

2.2.3 The entities of the LTfLL SBD 

Use Cases 

Definitions of Use cases and scenarios are not always consistent and there are some overlaps between 

these concepts. The term ñUse caseò, for instance, is applied at two different abstraction levels. 

According to Wikipedia
3
 use cases in software engineering ñ... describe the interaction between a 

primary actor (the initiator of the interaction) and the system itself, represented as a sequence of simple 

stepsò, whereas in systems engineering ñUse cases are used at a higher level é. often representing 

missions or stakeholder goalsò. As LTfLL we share the last perspective, in particular Franklôs 

definition. 

 

According to Frankl
4
 (2007) the Use case: ñdescribes an educational process, documented as a sequence 

of actions that provides observable value to an educational actor. An actor is any person, system or 

thing that interacts with the educational processes or organization. So a Use case should describe what 

the educational process does -namely, its interactions with its environment- to deliver value to 

stakeholders. To fully understand the purpose of the educational setting and its educational processes, 

you have to know who puts demands on it and who is interested in its outputò. 

 

In LTfLL Use cases are strongly related to the project subtasks, starting from the objectives of each 

work package (DOW, p.7). Therefore, they set the scope for the research and development. Each 

subtask has its own Use case, which has been used as input for the scenarios. The Use case analyses the 

stakeholders and the problems they encounter in the global educational context. They are developed in 

communication with these stakeholders. Whenever a stakeholder was missing in the team, an external 

one was consulted. This provided a useful first check on the ideas about the problems, their solution 

directions and the objectives of the project.  

 

The question may be raised where requirements analysis is performed in the LTfLL approach. Any (IT) 

project starts with a requirements analysis. In our approach this analysis is incorporated in the 

specification processes of the Use case and scenarios. The Use case contains the stakeholder analysis in 

its context description. During this analysis all needs and wishes of each stakeholder with their 

preconditions are listed, combined and analysed to uncover possible trade-offs. This analysis results in a 

detailed context for the research and development. The detailed context of the Use case defines the 

starting point for the subsequent scenarios that create base line for the design and development as well 

as verification and validation of the services developed in WP4, 5 and 6. 

 

                                                      
3 http://en.wikipedia.org/wiki/Use_case 
4
 with substituting the buseniss concepts with educational ones. 
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Scenarios 

Rosson and Carroll (2002) define a scenario as ña narrative or story that describes the activities of one 

or more persons, including information about goals, expectation, actions and reactionsò. The scenario is 

task-oriented and gives an impression of the possible workflows for each end user role. The information 

on needs and wishes of all end user types (requirement analysis) is integrated in the scenario. The 

resulting stories can be validated with end users to ensure that the final system matches their 

expectations (Lyytinen & Hirschheim, 1987) and guide the design choices. This makes the use of 

scenarios a powerful instrument to build co-ownership with end users over the design decisions and 

final systems. 

 

The scenarios define the pedagogical context in which the service can be used; the conditions of its use; 

the requirements to be fulfilled by the users (learners, faculty or staff or other persons involved) 

including any changes required in activities or behaviour; and in close collaboration with WP7, 

hypotheses and criteria, to measure the added-value to be assessed at validation time. The validity of the 

Use cases and scenarios will be óverifiedô by potential users before their final version will go into the 

development and validation process (DOW, 2007). 

 

The objectives of the scenarios, therefore, make them crucial to the project, yet also complex to design. 

That complexity will be made manageable by the iterative and evolutionary characteristics of the 

scenarios. A scenario grows in time both in the aspects it covers, as well as in the levels of detail 

elaborated. During development, information will be secured at the time it becomes available. The 

design and specification process evolves through a number of stages until it is ready for testing. Each 

stage has its own scenario type and from each scenario several alternative scenarios may arise in the 

next stage. In LTfLL we used the Show case to avoid this time-consuming branching. The global 

process and the different scenario types are shown in Figure 1 

  
Figure 1. The model of Rosson & Carroll (2002) adapted to maximise its usability for the LTfLL project.  

 

 

The SBD model of Rosson & Carroll (2002) was adapted at three points: 

- the óactivity scenarioô is renamed into ñsolution scenarioò  

- the Information Scenario and Interface Scenario are merged, because services acting as black 

boxes - and we expect those to dominate in LTfLL - have a minimal interface 

- the introduction of the Validation Scenario, aimed at preparing the testing with real users in the 

educational settings 

 

The scenarios have been developed incrementally, with special attention being given to the different 

narratives and features and claims within the Problem and Solution scenarios. Here we will describe the 
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characteristics of the different scenario types and their main objectives in short. The reader is referred to 

deliverable D3.1 for full details on the scenarios types. 

  

The different types of scenarios 

Different scenario types are used. In theory, each new type of scenario should be started right after 

finalising its ancestor scenario. Practice will often emerge to be more subtle, showing designers to work 

in parallel and/or to return to ófinalisedô sections to rewrite parts for which new information became 

available. In applying the approach we learned that working on the Problem and Solution Scenario at 

the same time often is more practical especially to keep the Features and Claims co-ordinated. In a later 

stage when refining our ideas about Features and Claims in the context of the validation scenarios we 

developed further ideas to handle them better and obviously that will feed into the next scenario 

development cycle. Now, for the sake of a readable description of each scenario type, we assume here a 

sequential process.  
 

The Problem Scenario describes the current situation for a specific institution. The main focus is on the 

real educational problems and their associated tasks. In this phase the pedagogical orientation of the 

institute is introduced. Although this may limit the generic use of the scenario it is required to generate 

usable solutions. For instance, solutions that are valuable for Problem-Based Learning contexts often 

conflict with the demands for Tutor-controlled approaches. To handle these kinds of conflicts, different 

scenarios may be designed based on one common Use case. 
 

The Solution Scenario describes the possible target situation based on the associated problem scenario 

and acts as a óBusiness Caseô. It is used to elicit feedback from the main stakeholders on the narratives 

(and interactions) of these scenarios. Open discussions of the target situation(s) with the stakeholders 

may produce a feeling of co-ownership of the project objectives. At this phase, the global language 

technology functions are added with their first conditions and requirements of use.  

 

The Information & Interaction Scenario  fills in the more technical details for the envisioned solution. 

Based on the input from the solution scenario, most fields will be updated and data exchange and data 

storage are introduced, as well as the (limited) user interface design. Parts of the user interface will be 

covered by more generic environments calling the LTfLL modules as service or component. Therefore 

the focus will be more on the information than on the interface aspects. At this phase descriptions of the 

interactions of the main actors are more specific and enable a first simulation of the system (flow). This 

can be considered to be an early demonstrator. 

 

The Validation Scenario puts the focus on the pilots that are planned at the end of each development 

cycle and the validation topics are described and planned into the validation cycles. Several research 

and development projects in Europe have shown that too much focus on technology development 

introduces risks for the usability of a projectô outcomes and the impact of the technology used. Another 

risk is that the research drifts away from the original ideas, leaving insufficient time to finalise the 

products endangering the robustness of the final results. Finally by insufficient or too late planning of 

the validation difficulties arise for testing. This can force a project to leave the testing of realistic tasks 

in real word contexts and as a last resort replace these with tests in a ólaboratoryô setting. Because of the 

gaps between the lab-based micro-testing and the potential educational market, it will be difficult to 

extrapolate the found results. The validation scenarios match the context of the intended pilot 

institutions and specify the test groups, the infrastructure needed, as well as the validation type and 

methods. This validation scenario is specific to the project life cycle and has been designed in close 

collaboration with the Validation work package (WP7). Some information required for the planning of 

the validation has been specified and collected in the preceding scenarios to avoid possible dead-ends.  

2.3 Support of the scenario writing process 

Deliverable D3.1 described the methodology as planned: some scenario templates and accompanying 

support were still under development then, but our practical experience was very limited. Meanwhile, 

we have gone through a first full cycle of scenario writing and, as was expected, we did so in a more 
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pragmatic way than anticipated in the SBD-as planned. Guidance by the editorial board had an 

argumentative character rather than a steer and control one, because ultimately each R&D work package 

remains responsible for the content, the context and the designs specified in the scenarios.  

 

2.3.1 Preparations: instructions, templates and examples 

For the use case and each of the scenario templates, instructions and detailed examples were designed 

distributed and discussed with the project partners (for an overview, see appendix C). To further prepare 

the scenario writing three workshops were organized at project meetings and an editorial board ï for the 

validation scenario a joint board with WP7 ï was installed to guide the actual writing process. 

2.3.2 Workshops 

WP3 organized intensive hands-on workshops during the face to face project meetings. Workshops 

prepared partners for the creation of upcoming scenarios. Workshop formats were selected such that 

activities of the work packages and tasks would be presented in a vivid manner to the whole project 

team.  

 

- In Manchester (June 2008) a workshop was organized to help partners prepare for the writing of 

the Use case and the Problem Scenario. A theoretical presentation about the methodology and 

the rationale behind it was combined with a hands-on workshop on stakeholder analysis and the 

possible trade-offs of the different stakeholder perspectives. An educational case was prepared 

with duties and responsibilities of the stakeholders pre-defined and this case was used in a role-

playing session where the goals of the stakeholders were collected. 

- In Sofia (November 2008) a WP3 workshop was organized to help finalize the problem and 

solution scenarios and to create qualitatively sound features and claims of the envisioned 

solution. Assisted by WP3 each subtask prepared a poster that covered the most important fields 

(e.g. the actors, objectives, excerpts of the narratives and the features and claims) of the 

Problem and Solution scenarios. Each task had one person assigned to present the paper and to 

discuss planned work with groups composed of member from different Work packages and 

tasks that walked around the various presentations.  

- The Grenoble (April 2009) workshop prepared the work packages for finalizing the Information 

and Interaction Scenarios (I&IS) by means of a óKibitzer sessionô A Kibitzer is a person 

offering unsolicited advice (and critique). As a preparation for this session all tasks prepared a 

visual representation of their intended service in terms of user interface objects, system actors, 

data and functions. During the Kibitzer session one or two persons óplayedô their proposed 

service in the I&IS whilst their audience offered their advice and critique by identifying 

potential errors, missing information, performance, control and logical problems in its 

specification. Kibitzers wrote their observations on Post-it notes and attached them to the visual 

representation to provoke further discussion. During the session we discovered (and used) the 

power of a perspective switch to act as the object being processed (such as a document) which 

provided more insights into the óblack boxesô of the services.  

- Unfortunately the schedule of project meetings did not allow for a dedicated workshop to 

support the writing of the validation scenarios. We provided an annotated scenario template and 

accompanying instructions and examples, developed jointly with WP7, because this work 

package will further guide the validation work once the general outline is specified in the 

validation scenario. The template helps to translate features and claims into validation and 

verification topics and to prioritise these. To work around the absence of a workshop the joined 

editorial board (WP3/WP7) added additional feedback cycles and support on an ad-hoc and as 

needed base via Skype or Flashmeeting. 

 

We consider the workshops as an essential part of the SBD methodology. Partners participated 

actively and with great enthusiasm. Additional work is needed to document the workshops and, 

obviously, to design one for the validation scenario/ 
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2.3.3 Work process and role of editorial board 

Work package 3 is responsible for the delivery of use cases and scenarios, these outcomes remain the 

responsibility of the partners in the development work packages (4, 5 and 6) since the scenarios are the 

basis for further development and testing of the services they design, develop and test. Furthermore, 

these teams had to organise the required communication with their own stakeholders and future user 

groups. The actual writing of the scenarios was carried out in WP3 to ensure that all design would be 

user driven, transparent and educationally sound.  

To support the LTfLL teams an Editorial Board (OUNL and AURUS KTS) was established. This 

editorial board designed the used methodology provided feedback on all (intermediate) versions of the 

scenarios uploaded to our project environment and was available for consult for the development teams. 

When the development partners started to write their validation scenarios the editorial board was 

extended with a representative of Work package 7, to ensure a smooth transfer between the validation 

plan expressed in the scenarios within Work package 3 and the validation activities itself, which are part 

of Work package 7. The members of the editorial board meet on a weekly base to streamline their 

feedback and to extract the lessons learnt. To increase understanding and to maximise continuity in 

interaction each work-package had one contact person assigned in the editorial board. In the beginning 

feedback was given as quickly as possible, but this resulted in a plethora of small iterations. We 

therefore adopted common deadlines for each scenario combined with an extensive editorial board 

meeting during which special attention was given to common problems, mistakes and lessons to be 

learnt for both sides (the scenario writing teams as well as the editorial board). This resulted in a 

combination of general remarks with feedback specific to individual scenarios. Obviously, these general 

remarks will be integrated in the documents supporting the use of the method. 

 

3 Summaries of scenarios 

3.1 Introduction  

Deliverable 3.1 contained summary versions of the use cases (full versions are contained in the 

Supplements to this deliverable) and first showcase descriptions. The use case provides an overview of 

the identified educational problem in its context and the showcase was used to get a first acquaintance 

with the LTfLL approach and to show possibilities of existing technology. The showcase itself is not a 

part of the SBD methodology, but was used to ójumpstartô the partners in the project. At the time that 

D3.1 was issued no complete set of ófilledô scenarios was available, although a start had been made with 

the problem and solution scenarios. Meanwhile we have gone through one full cycle of scenario writing 

and the products of that cycle, the scenarios, are reported in an aggregated form in the Supplements A to 

C to this deliverable. The scenario in aggregated form combines the non-redundant fields of the 

individual scenario types into a single document.  

 

To present the reader with a general sense of where the different scenarios are heading, summaries are 

reported in this section of the deliverable. These summaries do not replace the scenarios: Reading the 

Supplements is essential to go beyond the surface touched upon here. Please note, that the summaries do 

not contain elements of the information and interaction scenarios, because we found their specific, 

elaborate and detailed nature to be quite prohibiting to adequate summarizing.  

Finally, we excerpted most of the summaries by text ñas encounteredò and did no more than a bare 

minimum of editorial work to increase readability. 

 

 

The scenarios reflect significant differences between the work packages, at the take off, as well as 

during the project. The main differences are the maturity  of the research lines to start from, the status 

and stability of the technology, the composition of the group and finally how the teamsô involvement 

in educational practices. The following Table 3 provides an impression of these dimensions for the 

different subtasks at the project kick-off: 
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 WP4.1 WP4.2 WP5.1 WP5.2 WP6.1 WP6.2 

maturity of research starting Starting build on 

research tools 

build on 

research tools 

build on 

research tools 

Starting 

status and stability 

of the technology 

dynamic stable Stable Stable stable very dynamic 

team composition mainly 

technical 

mainly 

educational 

educational & 

technical 

educational & 

technical 

mainly 

technical 

mainly 

technical 

involvement in 

educational 

practices 

very 

limited 

workplace 

training 

own courses own courses limited (course 

development) 

limited 

(informal 

learning)  

Table 3: the starting position for the different LTfLL developing teams. 

 

3.2 Summaries WP4  

3.2.1 WP4.1  

Scope 

Educational institutions are starting to widen their educational offerings to a large number of lifelong 

learners, e.g. for people who need to re-enter the labour market. Traditionally, assessments to position 

learners consist in essay writing, questions answering, multiple choice tests, or simple oral examination. 

Each of those assessment methods is applied equally to each learner assuming a certain degree of 

homogeneity in the educational background of a group of learners registered in a particular course. 

Lately, due to tutorôs workload and increased diversity in learnersô educational backgrounds, education 

providers have started to use on-line learner interactions as part of a wider portfolio analysis to assess 

the learner position. To sustain the growth in the number of registration without increasing the workload 

on tutors to unmanageable levels, semi-automatic tools are needed to assess the learnerôs position and to 

recommend the optimal sequence of learning material. 
 

Conditions and requirements 

- The availability of on line discussion with tutor feedback on individual learnerô entries that 

recommends the reading of a learning material. The learning material can be a previous entry in 

the discussion, a journal article, a book chapter, etc. 

- The education provider needs to record all decisions taken and feedback given (answers levels, 

e.g. poor, fair and good, textual based feedback, agreement with measures of phrase goodness 

as provided by the positioning service ) and will use them in future implementations to enhance 

the positioning service analysis of learners answers. 

 

Objectives 

Objectives from the perspective of the learner:  
- The learning content should 

o start exactly at the level of the individual 

o should contain exactly the subjects needed  

o should contain the level of support for the learner needs (to be determined by the learner 

current competences) 

- The learner wants  

o to avoid being bored by already irrelevant or already previously acquired knowledge 

o to be recognized by his peers as a member of the relevant community of practice. 

 

Objectives from the perspective of the education provider's management: 

- To realize the individual learning path for each unemployed individual with the same number of 

trainers that were used in the former classroom training tracks.  

- Needs to provide support for the interaction between the admission panel and the learner in the 

process. The management wants to ensure that the learner understand the basis for decisions made 

by the panel. 
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Objective from the perspective of the education provider's admission panel: 

- ensures that the required entrance level is there for a particular learner when enrolling for a course 

or study program. 

- define access criteria for individual learners.  

 

Objectives of education provider's training staff: 

- monitor and update content covered by a course or study programme to capture the current state 

of knowledge.  

- guiding learners along their learning path  

- support learners to (re-)construct knowledge and acquire relevant competence. 

 

Excerpts from the problem scenario 

Silvia (the learner): I have one child and I stayed at home the last 5 years working as a housewife and 

raising my daughter. (é) I am now looking for a new job and prefer a job of about 20 hours a week 

(é). There is one job offer available for 30 hours a week with the possibility to work 20 hours a week 

at home. (é)I have to start the job in 4 weeks. (é)To be able to work at home I need to improve my 

skills in computer technologies and modern software solutions. (é) The ñDivision of Employmentò 

offers an education budget in order to acquire these skills (é). 

 

Education providerôs view:  

(é) We have to provide more individual training for each person and to optimize the required amount 

of time for the training. Because of that we have to adjust our learning concepts and tools. One 

important measure for our customer (óthe division of employmentô) is the percentage of learners, who 

are able to get a job as a result of the training. 

 

Tutorôs view:  

(é) 15 years ago (é) we worked under the following conditions: about 20 learners joined one 

educational program (typical duration between 10 and 12 weeks), had the same aims (e.g. to achieve 

basic knowledge over a wide range of computer technologies and using standard software products) and 

had almost no previous experience with computer technologies. Because of that we provided traditional 

face to face training with lectures and labs. Each week specific topics of computer technologies where 

covered (basics, operating systems, word processing...) in a class with two responsible trainers. 

 

The situation of the training has changed, because learners now have different experiences with 

computer technologies and thus have to acquire different knowledge. To provide the required 

knowledge for each learner tailored to his/her needs is a continuous time consuming part of the 

education and because of that we have less time to support (é) the learning process. We would prefer 

to decrease the amount of time, which is needed for the positioning task, so that we can focus on our 

primary role of supporting the learning process. 
 

Excerpts from the solution scenario 

The education provider (é) offers a set of personalized training courses (é). Each participant in (é) 

those courses also participates in a (é) moderated online discussion forum where they (é) discuss 

course related topics. The education provider analyses each entry and assign a grade to it (excellent, 

good, fair, poor). The grade indicates the entry contribution to the forum in relation to the specific topic 

covered by the entry. The entry is also labelled according to the covered topic. Dates for course starting 

and finishing are scheduled and fixed. (é) 

 

The division of employment arranges an appointment between the contracted education provider (..) and 

Sylvia (é). They have found a suitable vacancy for Sylvia based on a very preliminary assessment of 

Sylvia competences and private needs, but (é) assume that Sylvia still need to develop some 

competences (é) to comply with the (é) job description. (é) 
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(é) Silvia attends a one day workshop to help her developing her Curriculum Vitae and she is asked to 

answer a number of questions about the IT related areas covered by the course. Each answer length 

should correspond to five rows in an A4 page format using sized 12 Times Roman fonts.  

 

The positioning service offers (é) an analysis of the answers given by Sylvia, Sylvia's CV and the job 

description. The positioning service consists of a grammar/style analyzer which is fine tuned to the 

grammar and style that is associated to the relevant "community of practice" use of language to describe 

particular set of competences. The use of language is reflected by available learning and other materials 

produced within the relevant community of practice. 

 
Based on a list the positioning service extracted and scored distinctive phrases from Sylvia's produced 

text (CV and Answered Questions) and Sylvia's job vacancy the education provider' admission panel 

can identify firstly  the relevancy of different community of practice to Sylvia's job vacancy, secondly 

phrases in the job description that will provide clues for vacancy associated competence requirements 

and thirdly  Sylvia's current competences based on equivalent relevant community of practice 

distinctive phrases used in Sylvia's Answers and CV. 

 

Based on that analysis the panel will notify Sylvia what courses units she needs to study. In addition, the 

panel will specify whether Sylvia needs tutor support to complete the course or if she can complete the 

course by her own e.g. just by reading learning material.  

 

The service will record all admission panelsô decisions taken (i.e. learner needs to study this course unit 

or he doesn't; he needs support from training staff or he doesn't), training staff feedback given: answers 

levels (e.g. poor, fair and good), textual based feedback and agreement with measures of phrase 

goodness as provided by the positioning service. Available feedback on learner's contributions to online 

forums during the training courses will be also recorded and the service will use this information to 

provide an automatic recommendation. The positioning service will use the corresponding learner 

answers to query all course units learning materials and index them according to predefined similarity 

measures. The resulting index will provide a sequence of materials sorted by coherence (e.g. learning 

path). 
 

 

Unique Selling Points 

- the learner gets better feedback of his position 

- the learner saves time for training 

- the education provider needs less resources (time of tutors) for the positioning system 
 

Validation 
Subject (1) Claim (2) Indicators (3) Cycle (4) Data Sources (5) Methods (6) 

Learners gets better 

feedback of his 

position 

interview of the learner  

(80%+ positive responses) /  

questionnaire  

(85%+ of responses 

Strongly Agree or Agree) 

validation 

2 / 

validation 

3 

  

Learners the learner saves 

time for training 

amount of time, which the 

learner saved (skipping 

unneeded modules ï saved 

time based on standard time 

for each skipped module) 

validation 

2 

  

Educational 

provider 

the education 

provider needs 

less resources 

(time of tutors) 

for the 

positioning 

system 

number of hours (tutors 

need to work) ï 

(20% decreased amount of 

time compared to the 

current positioning system) 

validation 

2 / 

validation 

3 
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Table 4: The features and claims considered as Unique Selling Points (USPs) of WP4.1. 
 

3.2.2 WP4.2  

Scope 

In undergraduate medicine learning is underpinned by formal learning activities supported by 

opportunistic workplace experiences. Formal learning activities include collaborative activities in 

Problem Based Learning (PBL) cases, discussions, joint presentations, and so on. These activities 

normally are assessed considering how the group is performing, instead of how the individual learner is 

performing. Additionally, workplace-learning experiences require learners to be moved from placement 

to placement amongst different medical specialities; in practice this means that learners from the same 

group might follow different learning trajectories. This situation makes it difficult for learners to 

recognise their understanding and knowledge of the topic of study. In this situation, learners need to 

receive formative feedback to identify their possible misconceptions or inadequate knowledge promptly, 

something tutors will not always be able to provide due work load.  

 

Prompt feedback can be provided by the Formative Feedback Service (FoFeS). The aim of the service is 

to communicate to the learner information that is intended to engendering the formation of accurate, 

targeted conceptualizations of a particular topic for the purpose of improving learnerôs understanding of 

such a subject, without the immediate need for a tutor. Using the service, learners can compare their 

knowledge evidences (i.e., text inputs such as essays, blogs, etc.) with some reference model (e.g., 

desirable goal, peerôs topic representation) in order to identify differences between them and get 

feedback for suggested readings -or finally contact their tutor. Tutors can monitor individual and group 

conceptualization progress and steer conceptual development if needed. Learners can submit evidence 

of their knowledge and receive formative feedback as often as they want, so they are not bound to place 

or time. They can self-direct the evaluation of their knowledge by invoking the system at will. 

Moreover, learners can monitor their own learning progress as the service also provides comparisons of 

the current learnerôs knowledge evidences with the ones previously submitted. The service can be used 

in both formal and informal learning settings. In any case, depending how the use of the service is 

implemented in the learning context, learners can assume both tutor and learner roles. 

 

Conditions and requirements 

- Literature about conceptual development measurement methodologies and their contextual 

effectiveness 

- Validation data for established methodologies 

- Access to data that can be analysed against conceptual measurement methodologies and also 

assessed using Natural Language Processing tools 

- Appropriate texts which have been investigated to demonstrate different expressions of lifelong 

learning constructs 

 

Objectives 

The objective(s) from the perspective of learners is/are: 

(1) To receive formative feedback on an individual basis on what a learnerôs conceptualization of a 
particular topic is.  

(2) To identify possible misconceptions in such conceptualization.  

(3) To enable learner self-direction in the improvement of understanding a topic by receiving feedback 

at any moment in time.  

(4) To overcome these possible misconceptions without the need for a tutor. 

 

The objective(s) from the perspective of tutors is/are: 

(1) To identify possible misconceptionsïof one learner or of a group of learnersï that need special 

attention.  

(2) To have an overview of the current progress of learners on a topic to take proactive actions to 

improve learnersô conceptualization of the topic.  
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(3) To have an indication of concepts in a topic that needs further clarification in the learning 

materials.  

(4) To lower the tutoring burden 
 

Excerpts from the problem scenario 

Marion, a learner in the Medical School, (é) is expected to be moved from placement to placement in 

eight week cycles and combine them with structured formal learning activities (é). She will also 

undertake much informal learning according to the situations and opportunities that arise in the 

workplace. She receives formative feedback from tutors (é) at particular trigger points, for example at 

the end of a PBL case exercise (i.e., course dependent). However, feedback in between these trigger 

points is inconsistent (é) and timeliness and depending (é) the individual tutor. She has difficulties to 

understand the limits of her knowledge, as most feedback provided by tutors is provided in a group 

context rather than on individual basis. (é) Dr. (é) might be giving feedback on activities or 

competences, but his feedback may differ from other tutors, making it hard for her to interpret. 

 

Dr. Moon, a tutor in the Medical School, (é) teaches (é) subjects and (é) also gives clinical advice to 

learners in the University Hospital (é). She is very positive about the PBL methodology and its self-

learning focus, but also (é) very work demanding and time consuming for learners (é) as well as for 

tutors, particularly with large number of learners asking for (é) formative feedback. She does not 

provide feedback within a common framework with other tutors, making it unsure whether her feedback 

aligns with the feedback of other tutors.  
 

Excerpts from the solution scenario 

Marion (é) will be on placements, in the workplace. She (é) attends a series of sessions in which she 

shadows her tutors, observing how they perform tasks she will encounter later in her working practice. 

She is assessed on her competence in diagnosing symptoms and relating these to treatments in what are 

known as óProblem Based Learning casesô (PBL cases), in which she interact with peers and tutors (é). 

She typically spends time reviewing her previous learning and researching new topics that will help her 

to understand the PBL case (é).  She is not very sure that she grasps all the notions and concepts of the 

topic, and if her understanding of the topic corresponds to the level she is supposed to have at this point 

in her learning career.  

 

Dr. Moon (é) proposes her to use the FoFeS (Formative Feedback Service), a service that helps 

learners to appreciate their own level of understanding of a particular topic, with respect to how others 

(colleagues, peers, etc.) or a pre-defined reference model (i.e., learning materials, tutor notes, etc.) 

conceptualize such a topic, and, if the learner decides so, to receive feedback (in the form of suggested 

readings or contact with a tutor) to overcome possible misconceptions. 

 

Dr. Moon (é) uses FoFes to have an overview of learnersô conceptualization of a particular topic and to 

identify learners that need special attention. The service also points to topics that most learners find 

difficult, so she can take remedial actions (é). In the ñset-up areaò of FoFes Dr. Moon has already 

defined a ñspaceò for the topic (é) and completed the start-up phase, in which an initial 

conceptualization of the topic has been constructed: based on existing samples and relevant material 

(e.g. tutor notes, supporting learning material, scientific literature, etc.) the service provides a reference 

model. Dr. Moon can modify the model (é) by naming relations between concepts (from a limited set 

of possible relations), and indicate a list of suggested readings, which will be recommended to the 

learners by the service if misconceptions or inadequate knowledge regarding that concept are identified. 

From the list of the concepts that were automatically identified by the service, Dr. Moon can also select 

those she wants to track. Through her e-mail she can now invite learners to join (é). Finally, Dr. Moon 

sets up different notifications about the activities of the learners, so when she returns to the service she 

is informed if learners have submitted new knowledge evidences or if their knowledge evidences do not 

do contain the concepts indicated as óimportantô. 
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Marion uses the invitation to join and (é) is able to see the topic space in the ñuser areaò of the service 

and allowed to submit her knowledge evidences. Marion is not sure what type of knowledge evidences 

she can provide to the service, so she takes a look at the contextualized help (é). After studying an 

example, she decides to write an entry in her blog (é) about all she knows (é). She then indicates to 

FoFes to use this entry as knowledge evidence.  

 

FoFeS displays a topic representation of Marionôs blog entry, in terms of the concepts she identifies and 

how these concepts are related. Marion modifies the representation by editing the relations between 

concepts or by providing new knowledge evidences and (é) can decide if she wants to make her latest 

topic representation public, so others can compare their representation with Marionôs. 

 

Marion can also compare her topic representation with other representations. This can be the emerging 

group model (a topic representation of the result of processing the learning evidences that all peers in 

her group submitted to the FoFes) or the reference model (a topic representation of the tutor notes and 

learning materials provided by the tutor). She also can compare her representation to that of any 

particular peer (of the peers that have also made their representations public in this topic space). In these 

comparisons, Marion gets feedback about the concepts she mentions in her evidences, the concepts she 

does not mention (missing concepts), and concepts that are only mentioned by her. 

The service also keeps a record of Marionôs submissions (é), so she can compare her representation of 

a topic over time. If she makes her representation public, then Dr. Moon can get an overview of her 

topic representation, the concepts she used and what reading suggestions were given as feedback to 

Marion.  

 

Dr. Moon can ask the service to show a topic representation of the amalgamation of the learning 

evidences submitted by all learners so she can view their collective understanding of the topic as well 

(the emerging group model). 

 

Marion likes the service, so she decides to introduce it in an informal learning context as well: the Latin 

American literature group she is part of. In this context she acts as tutor (ñinitiatorò) and goes to the 

óset-up areaô of FoFeS and creates a topic space, completes the setup-up and sends an e-mail with the 

spaceô URL to her peers (é). Marion also indicates that participants are allowed to forward her e-mail 

to others so they can join the space as well. She also sends id under which she created the topic space, 

so others can modify the óset-upô of the topic space. Her peers join and use the óuser spaceô to submit 

their knowledge evidences. (é) As the service creates a topic representation that includes all their joint 

submissions, they now can, when they meet face-to-face, use that representation, in fact the emerging 

group model, to see what their shared representation of the topic is, and discuss it. Last week a 

participant decided to generate a reference model, and after logging in with the space topic id, created it 

using some well known literature about the topic. This now allows comparing it with the emerging 

group model and their personal topic representations. In their face-to-face session the whole group 

discusses the differences and similarities. 
 

Unique Selling Points 

- The service identifies to tutors those learners who are not making good progress in relation to 

their peers and the targets of the curriculum, who are therefore in need of intervention. 

- Learners will receive more concise, objective and timely formative feedback  
 

 

Validation 

The following table presents the translation from the USPs into measurable indicators. It also gives an 

overview when (in which cycle), with which data sources (number and type of sources) and which 

methods the USP will be validated. This first version of the validation design is input for WP7. 

 
Subject (1) Claim (2) Indicators (3) Cycle 

(4) 

Data Sources (5) Methods (6) 

Tutors The service A significant number of tutors 1,2 Interviews, Qualitative 
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identifies to 

tutors those 

learners who are 

not making good 

progress in 

relation to their 

peers and the 

targets of the 

curriculum, who 

are therefore in 

need of 

intervention. 

report the service enables 

them to accurately identify 

learners in need of 

intervention. 

focus groups 

Learners Learners will 

receive more 

concise, 

objective and 

timely formative 

feedback  

-A significant number of 

learners report feedback 

provided by the service is 

concise, objective and timely 

compared to when the service 

is not used. 

- Number of times learners 

received feedback without 

asking for it 

 

-A significant number of 

learners report feedback 

provided timely helped them 

to continue with their learning 

earlier compared to when the 

service was not used and they 

had to wait longer for tutor 

feedback  

2/end 

of the 

project 

Individual 

interview 

transcripts, 

focus group 

transcripts, 

logbook: 

activity 

reporting 

Qualitative 

Quantitative 

Table 5: The features and claims considered as Unique Selling Points (USPs) of WP4.2. 

 

3.3 WP5  

3.3.1 WP5.1  

Scope 

Educational institutions (schools, high-schools, academic and post-academic) have started using 

different internet and web technologies as well as collaborative environments in order to supplement 

standard learning practices. As two of the most popular internet and web-based technologies used for 

communication, chat conferences and discussion forums can easily be used for collaborative learning by 

groups of learners studying or solving specific tasks or problems related to a class. Considering this 

learning paradigm, it is important to determine and analyze the interactions that arise inside the group of 

learners that collaborate. Specific (semi-)automatic support tools should be developed in order to 

improve the experience and efficiency of the learners and to provide relevant feedback to teachers / 

tutors, as well as learners. 
 

Conditions and requirements 

- A corpus of chat conversations and forum messages are needed for training the system (for each 

language the system should support).  

- Domain ontologies 

- NLP tools and a linguistic ontology (e.g. WordNet) for each language the system should support. 

- Chat and forum software systems that are used by the learners for collaboration. Chat sessions are 

intended for short discussions (up to a couple of hours) in small groups (4-12) of learners, while 

discussion forums have a longer lifetime (weeks, months) and involve a larger group (tens to 
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hundreds). These tools should provide access to the collaborative discussions by using log files, 

databases or other types of data representation. 

 

Objectives 

In this summary the three most important stakeholders (directly involved in the educational process) 

have been taken, the completed scenario lists also the objectives for the additional administrators and 

the dean. 

The objective(s) from the perspective of teachers is/are: 

(1) To enhance the understanding of the course and to improve the learning outcomes of their learners 

by encouraging them to learn collaboratively using web technologies like instant messaging and 

discussion forums;  

(2) To assess the understanding of the concepts by groups of learners using chat and/or forums  

(3) To identify learnersó topics of interest as well as the topics that are difficult to understand;  

(4) To ensure that the learners are provided with qualitative feedback about their collaboration and 

about the degree they understood the concepts.  

 

The objective(s) from the perspective of the learners is/are: 

(1) To individually study the lectures and the supplementary readings of the course;  

(2) To be able to cooperate and collaborate with fellow learners when they encounter difficult notions 

or when they stumble in solving problems related to the curricula;  

(3) To be supported and guided in their collaboration process; 

(4) To receive relevant and on time feedback and recommendations from the tutors or the teacher;  

(5) The assessment and grading process to be as objective as possible and minimize the possibility of 

subjectivity from the evaluating tutor. 

 

The objective(s) from the perspective of the tutors is/are:  

(1) To offer feedback to the learners with regard to their collaboration considering both the content of 

the chats and forums and the collaboration process. This process is very difficult and time 

consuming especially because it is related to the evaluation of interactions between groups of 

learners;  

(2) To ensure that the assessment process is uniform; therefore they have to establish with their 

colleagues a common set of rules for assessment and grading;  

(3) To communicate to the teacher the results of each learner in particular and of the distinct group(s) 

in general. 

 

Excerpts from the problem scenario 

Dr. Smith (the teacher) understands the importance of online collaboration among learners (é) to 

enhance the understanding of the course topics. Moreover, he wants to assess his learnersô knowledge 

regarding the course materials or to evaluate their capacity to apply the knowledge (é) when solving 

(practical) problems. (é) He divides the learners in small teams (minimum 4 learners per team, 

maximum 8) and assigns to each group a subject that must be debated in a weekôs time using the instant 

messaging system (chat). He also decides to use a forum that each learner has access to for general 

purpose discussions between the learners, as well for specific tasks where all the learners can 

participate. The forum is mainly used by learners (1) to discuss problems they encounter when studying 

the lectures and other materials, with no or few interventions from the tutors and (2) to engage into 

conversations on topics specified by the teacher with support from the tutors. (é) 

 

Susan is studying and (é) after the lecture, she notices that Bob has posted a question regarding the 

relationship between two concepts (é). As she has understood the concepts she posts a reply to help 

Bob. She also notices that several other classmates have answered during the same day. When Susan 

finishes studying a chapter, she is an active contributor to the forum thread initiated by her teacher ï in 

order to offer good replies she must read the lectures and find relevant information about the use of the 

concepts in practical situations. The discussion is very interesting as each learner presents information 

about different solutions. After participating to the lecture, Susan is assigned by her teacher the task of 
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debating upon a topic (é), using the instant messaging. She must contact the other colleagues that are 

assigned to the same discussion group and she also has to research the topic that has been assigned to 

her group. (é) She and her colleagues have an interesting chat session discussing the topic (é). Some 

of her colleagueôs opinions are helping her understand better concepts that were unclear before.  

 

Tyler is a teaching assistant (tutor) for the (é) course and (é) meets with the teacher and fellow tutors 

in order to discuss the tasks and grading conditions. He finds out that he has to moderate the forum and 

deliver feedback to the learners (é) He (é) monitors the discussions on the forum in order to mediate 

conversations and provide answers and suggestions to the learners. He finds this task to be time-

consuming, especially because he has to evaluate the activity of all his learners on the different threads 

of the forum as he has to monitor and report their activity to the teacher. (é) Tyler must also analyze 

the chat logs of the groups that have been assigned to him (é) to provide feedback to the learners 

concerning both the collaboration process and the content of their discussions. It is very difficult and 

time-consuming to provide relevant feedback and grading for each learner, therefore the results (é) are 

provided rather late for the learners to take full advantage of them ï the maximum response time (é) is 

2 weeks. (é) He also finds out that a couple of learners feel that his evaluation was harsher than those 

of other tutors. 
 

Excerpts from the solution scenario 

Dr. Smith (teacher) is using the Chat & Forum Analysis and Feedback System (C&F-AFS) (é) to assist 

him and the tutors with the analysis of the learnersô chat and forum discussions. (é) For each learner 

enrolled in the course, Dr. Smith assigns a tutor (é) using the configuration panel of the C&F-AFS. 

(é) When he posts a new thread on the forum where the learners should debate a topic (é), he also 

uses the C&F-AFS and configures it to analyze the content posted in that thread by the learners, 

specifying a link of the thread and the most important concepts that should be discussed. The same 

applies when Dr. Smith assigns the chat topics (é) He can use the system to view statistics about the 

forum and chat discussions, such as the coverage of the concepts for each task, providing him with 

information about the understanding of the course topics by the learners (é) 

 

The system provides Susan (learner) threads and/or posts that are related to a concept (é), recommends 

peer-learners that have a good understanding of particular topics (é) and it offers preliminary feedback 

about her activity in the forum (é). After ending a chat conversation (é) the C&F-AFS provides 

preliminary feedback and grading both for her participations and for the entire group she was part of. 

Nevertheless, the final feedback and grading concerning her (é) is always decided by her tutor and is 

also available in C&F-AFS after he updates the information. (é) 

 

Tyler (tutor) is assisted (é) in moderating the forum and in identifying posts where the learners have 

different opinions, where important topics/concepts related to a thread have not yet been introduced (é) 

or identify misleading posts, misconceptions or wrong relations between concepts. C&F-AFS also 

provides information and statistics both for the forum and the chat about the involvement of each 

learner, a preliminary assessment of the learners and figures regarding the social graph and interactions. 

(é) He uses the system to evaluate the participation (é) for each learner; C&F-AFS provides 

preliminary feedback and grading, with regard both to the involvement and participation and to the 

content of a learnerôs interventions. Tyler uses this information to provide his actual feedback and 

grading for all of his learners and the report to Dr. Smith (é). The system is also useful because it 

offers Tyler (é) different modes of visualization of content and participation of discussions, either in 

chat or on the forum (é). In the end, Tylerôs final feedback and grading are stored by the system and 

delivered to the learners. (é) 

 

Unique Selling Points 

- Using C&F-AFS mediated collaboration improves the learning outcomes of the learners 

- Learners get a useful feedback immediately after they finish a chat discussion and just-in-time for 

forums 
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- C&F-AFS offers a better understanding and a way of visualization of the collaborative processes 

and of conversations in general 

- The system offers formative feedback to adapt and improve the course by harvest the large volume 

of data produced by the learners 
 

Validation 

The following table presents the translation from the USPs into measurable indicators. It also gives an 

overview when (in which cycle), with which data sources (number and type of sources) and which 

methods the USP will be validated. This first version of the validation design is input for WP7. 

 
Subject (1) Claim (2) Indicators (3) Cycle (4) Data Sources (5) Methods (6) 

Learner FC5.1-v1.01 

Using C&F-AFS 

mediated 

collaboration 

improves the 

learning outcomes 

of the learners 

1. Most of the learners see the 

utility of using the C&F-AFS 

for improving their learning 

outcomes. 

2. Better coverage of the domain 

concepts by learners using the 

system. 

V 1 & 

V2 

8x Undergraduate 

Learners - Year 4 

Comparison with 

learners not using 

the system. 

Questionnaire, 

Think alouds or 

observation, 

Measurements 

Learner FC5.1-v1.02 

Learners get a 

useful feedback 

immediately after 

they finish a chat 

discussion and 

just-in-time for 

forums 

1. Most of the learners declare 

that feedback is useful and more 

in-time than that given by 

human tutors.  

 

V 1 &  

V2 

8x Undergraduate 

Learners - Year 4 

Monitor when the 

learners access 

the feedback. 

Questionnaire, 

Think alouds or 

observation 

Tutor FC5.1-v1.03 

Offers a better 

understanding and 

a way of 

visualization of the 

collaborative 

processes and of 

conversations in 

general 

1. Most of the tutors consider 

that C&F-AFS offers a better 

understanding and a way of 

visualization of the 

collaboration process and of the 

conversation in general. 

V 1 & 

V2 

3x Tutors 

 

Questionnaire, 

Think alouds or 

observation 

Teacher FC5.1-v2.01 

The system offers 

formative feedback 

to adapt and 

improve the course 

by harvest the 

large volume of 

data produced by 

the learners 

1. The teacher considers that he 

can improve the course by using 

the C&F-AFS supported 

identification of topics that were 

not understood / covered by the 

learners. 

2. Monitor the number of 

instructional interventions and 

adaptations to the course 

originating by better overviews 

using your system. 

V2 1x Teacher Questionnaire, 

Interview 

Table 6: The features and claims considered as Unique Selling Points (USPs) of WP5.1. 

  

3.3.2 WP5.2  

Scope 

In numerous university contexts learners have to regularly produce intermediate or final reports (e.g. 

summaries, essays) about the notions they have learnt, and are then given feedback about these reports. 

The following problems are encountered in these settings: 

 

Learners have (1) to wait for feedback which stagnates them in the writing process; (2) only limited 

feedback opportunities keeping them away from explorative approaches (ñwhat if-trialsò) and forcing 

them to offer only almost full versions; (3) to use counterproductive strategies on the long run to deliver 

just-in-time work (e.g., plagiarism); (4) difficulties to self assess their work and to perceive their 

misunderstandings. 
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The teacher (1) has a very limited overview on the learners processes; 2) finds out specific 

problems/misunderstandings too late to re-use them during the courses to come; (3) is unsure about the 

consistency of the feedback given by the tutors; 4) has an annotation scheme to be rebuilt from scratch 

every year. 

 

The tutor (1) is often uninformed on the subject content taught; (2) provides support to learners that fits 

often loosely with the instructional activities; (3) would benefit from guides created by teachers: guide 

of feedback, guide of noted works assessment, patterns for correcting works, schedule for managing 

learning time; but these guides donôt exist or are too vague. (4) Has also difficulty to issue a just-in-time 

feedback during the different activities as discussion or writing; (5) has to manage successive versions 

of learnersô summaries, whose discrepancies are often difficult to grasp. 

 

Our aim is to design and implement a system that will automatically assess learnersô essays in order to 

let teachers focus on higher-level features of their activity (e.g., course design, individual learner 

guidance). 
 

Conditions and requirements 

- a way to compute semantic similarities between words/paragraphs (e.g., InfoMap, LSA, LSA for R); 

- a way to uncover the inferences made during reading a text (e.g., CI/LSA, Lemaire et al., 2006); 

- a taxonomy (or a corpus) of kinds of feedback, questions, and annotations schemes (see for instance 

those of Thibaudeau, 2000; Graesser et al., 1992); 

- a corpus of course texts from the domain studied; 

- a less specialised corpus for uncovering standard language usage (e.g., newspapers, essays, novels); 

- several learnersô essays for calibrating the service. 

 

Objectives 

The objective(s) from the perspective of learners is/are: 

(1) to read texts that match his level of understanding of the course;  

(2) to prove to the teacher and to tutor that the course texts are well understood in making summaries;  

(3) to get feedback on that summary (covering of concepts, finding misconceptions etc.) in time and of 

good quality. 

 

The objective(s) from the perspective of teachers is/are: 

(1) to enable learnersô understanding of his course by the mean of course reading and summarization  

(2) to give learner personalized texts and to direct him to investigate important notions;  

(3) to get an overview on the way the individual learner understands the course texts to enable timely 

adjustments to the course; 

(4) to provide learners with quality feedback and support. 

 

The objective(s) from the perspective of tutors is/are: 

(1) to provide methodological and organizational support to learnersô learning process;  

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

Excerpts from the problem scenario 

Ulysses is a second year master learner (é) This day is taught the third theoretical course (é) The 

teacher has prepared and put into a Dokeos space a set of documents containing: (1) a course text 

containing the main notions of the course; (2) a sheet of questions whose aim is to draw learnersô 

attention on the main facts of the course. (é) Individually, each learner connects to Dokeos, reads the 

course texts and begins to answer questions. He can further elaborate his knowledge either in reading 

previous courses, consulting web resources, or asking peers and his tutor, John. The latter gives 

answers. Once each learner has completed his question sheet, it is sent to the tutor who carefully reads 

and assesses it. 
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In the second task, learners have to individually write out a summary of the current course (é) They 

firstly connect to the Dokeos forum. Before writing the summary, they can discuss (é) with peers or 

can ask John (é). They write out a first draft of the summary, which is sent to the tutor, whose aim is to 

scaffold learnersô work and to support their writing process. He can give them advice, likely taken from 

the error database. Learners are given a first personal feedback on their first draft as well as his 

agreement to proceed with the writing process. Eventually each learner sends to the teacher his 

definitive individual summary for assessment purpose. The teacher reads each final summary carefully, 

writes down annotations and feedback, and sends them back. The main assessment criteria at stake are 

the content coverage of the essay, the quality of writing, and the deepness of course understanding. The 

feedback provided is used for devising further course content in turn and for updating learnerôs error 

database as well. (é) 
 

Excerpts from the solution scenario 

Ulysses (é) has to revise the set of courses he learned during this term. Mrs. Thatcher, the teacher, 

gave a very impressive but rather fast-paced course (é), and Ulysses is not very sure that he grasped all 

the notions. He has read several books on the subject, took a ton of notes, but all these papers really 

clutter his desk. Mrs. Thatcher proposes him to use Pensum, an automated tutor that helps the learners 

understand a course text more thoroughly. This service is available as a Web service on every computer 

of the faculty. Ulysses connects to Pensum. In his private space, he accesses the list of course domains 

and he can choose an activity: (1) asking himself which are the main questions, problems and notions he 

has to tackle in this course (é). Ulysses has to express (...) to what extent he thinks he understands the 

notions underlying the questions (é). He can also search and read course texts, take notes about them 

and type requests to get additional readings. (é) He can also write syntheses about course texts he read. 

This can be carried out at any moment, in a non-constraining way. (é) If Ulysses has difficulty to 

understand a course text, he can ask Pensum to highlight the most important parts of it. He can get 

feedback about the notes taken and the written synthesis, e.g. the completeness, coherence of the 

synthesis or an initial outline (é) When Ulysses formulates learning questions, (é) feedback about the 

pertinence of questions and whether he has to work again on related topics is given. (é) Ulysses can 

consult the log of his work: the course and additional texts he has read, the status of his synthesis (not 

started, ongoing, submitted, graded) and the remainder of Pensumôs feedback.  

 

John, the tutor, connects to Pensum and he can see the progress of Ulyssesô activities and his 

achievement (number of synthesis made, number of read texts, number of the research questions in the 

work pad in progress or resolved, number of feedback given by Pensum ïon text understanding, style of 

written synthesis, content). (é) John writes his comments on a form and the learner is automatically 

informed. (é) He informs Ulysses that his synthesis is correct and he can submit it.  

 

Mrs. Thatcher, the teacher, connects to Pensum and (é) manages contents, e.g. (é) course texts or 

additional texts, and links learners to content and learning activities. Learners can submit the synthesis, 

based on this content, to Mrs. Thatcher (é). She can visualize the synthesis (é), the tutor annotations 

on it, and the feedback of Pensum in order to help her to write her final assessment of synthesis. She 

puts final comments and grade in a specific form that is sent to learners. Mrs. Thatcher opens the errors 

database for adding possible new misunderstandings detected (é). These points will be taken into 

account in further assessments. 
 

Unique Selling Points 

- Optimize learning outcomes by explorative and self-regulated reading 

- Learnersô understanding is fostered through free exploration of the course content 

- Learners can get feedback on their productions as often as they want. 
 

Validation 

The following table presents the translation from the USPs into measurable indicators. It also gives an 

overview when (in which cycle), with which data sources (number and type of sources) and which 

methods the USP will be validated. This first version of the validation design is input for WP7. 
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Subject (1) Claim (2) Indicators (3) Cycle (4) Data Sources (5) Methods (6) 

Learner FC5.2-v1.01 & 

FC5.2-v2.01 

Optimize learning 

outcomes by 

explorative and 

self-regulated 

reading 

Positive answers to a Likert 

questionnaire on learnerôs 

judgment about system (e.g., does 

the system enable you to regulate 

your understanding?). 

Frequency for which the learner 

considers a feedback (modifies 

their productions in function of 

feedback or reads a suggested 

additional text).  

1 & 2 15 x Learners 

 

Questionnaire 

Automatic logging 

Learner FC5.2-v1.02 & 

FC5.2-v2.02 

Learnersô 

understanding is 

fostered through 

free exploration of 

the course content 

Correlation between the 

understanding of a course text 

(evaluated from answers to a 

questionnaire of understanding) 

and the percentage of accessed 

relevant additional texts.  

Correlation between the 

understanding of a course text 

(evaluated from answers to a 

questionnaire of understanding 

about course texts) and the 

number of access to course texts 

1 & 2 15 x learners 

15 x learners 

not using the 

system. 

Questionnaire 

Automatic logging  

Learner FC5.2-v1.03 & 

FC5.2-v2.03  

Learners can get 

feedback on their 

productions as 

often as they want. 

 

Response-time to indicate timely 

feedback 

Positive answers to a 

questionnaire on learnerôs 

judgment about the system (e.g., 

Do you think the feedback of 

PenSum is adequate and timely?). 

 Number of requests for a 

feedback of PenSum for each 

version of the synthesis. The more 

requests there are the more free 

the learner feels to ask feedback 

to the system. 

1 & 2 15 x learners 

 

Questionnaire 

Automatic logging 

Table 7: The features and claims considered as Unique Selling Points (USPs) of WP5.2. 

3.4 WP6  

3.4.1 WP6.1  

Scope 

Learning material that is going beyond text books, exercises or presentations originally developed by 

educational institutions is becoming part of social and informal learning processes. Learners create and 

share the results of their learning activities through social software, such as YouTube, Flickr or 

Del.icio.us. These repositories allow users to share and reuse the uploaded material, as well as to index 

it and comment on its quality. At the moment formal ontologies and so called folksonomies are 

separated areas; the challenge is to combine these approaches in such a way that individual as well as 

community knowledge development can be modelled and can also be (re-) used in formal learning 

settings e.g. by using it as input for new courses.  
 

Conditions and requirements 

- The users should be part of the learning community and also of other social networking 

communities. 

- The users should have a public profile using semantic formats like FOAF (Friend Of A Friend). 

- Learning materials that will be made available in the system should be in a digital format that can 

be converted to XML 

- Users communications and interaction models have to be specified and implemented 
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Objectives 

In this summary the three most important stakeholders (directly involved in the educational process) 

have been taken, the completed scenario lists also the objectives for the additional IT staff and the 

system. 

 

The objective(s) from the perspective of learners is/are: 

(1) getting successfully and incrementally the required knowledge from a course on a certain 

topic with minimum efforts and time cost. 

 

The objective(s) from the perspective of teachers is/are: 

(1) designing a teaching course that matches best the pedagogical tasks; 

(2) being flexible when re-designing a course with respect to changed pedagogical needs;  

(3) combining better the content and visualization means for presentation purposes;  

(4) having a better communication with other teachers as well as the learning materials.  

 

The objective(s) from the perspective of Deanôs representative on Education is/are: 

(1) to propose courses of high quality to the learners depending on BA, MA or PhD requirements; 

(2) to build a database with various types of learning content;  

(3) to advise the teachers on the organization and the results of their work. 

 

Excerpts from the problem scenario 

 (é) for the design and/or adaptation of courses (é) the teacher has materials available like learning 

materials (books, articles, lectures, etc.), notes, tests, curricula, supplementary papers. (é) she/he 

begins searching for relevant materials. However, the books, articles and papers found are of various 

levels of difficulty. It takes time to go through all of them, to read them, to make the selection and to 

order them in an appropriate way. The teacher selects manually the key terms as well as their 

definitions. (é) he/she does not have at disposal a hierarchy of domain concepts (= domain ontology) 

(é) and (é) cannot rely on annotated data. (é) it happens that some parts of the course do not match 

the knowledge level of the learners ï they are either too difficult or too easy for learners. The teacher 

does not have a flexible method to balance among various learner profiles and (é) adapts the course 

(é) every time some learner happens to have a problem with it. He/she (..) wastes time in compiling 

learning materials from lengthy books, articles, etc. and has at disposal only the text search on internet, 

which returns too much irrelevant material. The teacher has no access to other tutorsô remarks and/or 

tests of the learning materials. 
 

Excerpts from the solution scenario 

The teacher (é) gets access to the FLSS system and finds a repository of learning materials including 

comments from different users and materials provided by external services in which he/she can perform 

(é) search, concept browsing and document similarity measuring (é) the teacher may want to get 

some insights on the topic she/he has in mind, and then she/he first browses over the domain ontology 

to get an appropriate concept network. (é) through the use of various searches ï mainly text and 

semantic, and through the browsing of the domain ontology the teacher can choose materials (é). The 

teacher can also get information on how similar the chosen learning materials are and in what respects 

they differ. The text search would give the number of possibly relevant documents with different degree 

of relevance. The semantic search would make the returned result more relevant, because the search 

gets more precise, because it takes in consideration different wording of a concept in the text and also 

exploits semantic relations which are not explicit in the text. Browsing of the domain ontology helps the 

teacher to organize taxonomically his/her curriculum. The materials might be already annotated by other 

users (teachers and/or peer-teachers) [so he/she can profit from their experiences with the learning 

materials] and then it is possible to modify the pre-existing metadata in a way that the teacher finds 

suitable for his/her purposes. (é) she/he can make notes over the chosen materials that she/he finds 

useful for other users and (é) can compile a curriculum, a glossary and a test for the learners that will 

take into account the learners profile (as a group and individually).  
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Unique Selling Points 

The following Features and Claims are considered the Unique Selling Points (USPs) of the service, next 

to several additional features. We focus on the USPs here: 

- The teacher finds a structured specialized repository, whose topics are related to concepts 

- The teacher finds a substantial number of topics for the course in the specialized repository 

- The teacher performs precise search within the corpus 

- The tutors can use the returned context (in terms of related concepts as well as annotations of 

other users) of the requested term for compiling course materials 
 

Validation 

The following table presents the translation from the USPs into measurable indicators. It also gives an 

overview when (in which cycle), with which data sources (number and type of sources) and which 

methods the USP will be validated. This first version of the validation design is input for WP7. 

 
Subject (1) Claim (2) Indicators (3) Cycle (4) Data Sources (5) Methods (6) 

Teacher The teacher finds a 

structured 

specialized 

repository, whose 

topics are related 

to concepts 

- number of times the teacher 

selects a concept wrt a specific 

topic 

-number of the chosen concepts in 

the lecture structure  

V 1 5 teachers Think alouds; log 

Teacher The teacher finds a 

substantial size of 

topics for the 

course in the 

specialized 

repository 

- the course contains larger 

number of materials from the 

repository than out of it 

- matching between required 

topics and the available ones  

V 1 5 teachers Logs; think alouds 

Teacher The teacher 

performs precise 

search within the 

corpus 

- teacher makes less queries to get 

the desired result 

V 2 

 

5 teachers 

 

Logs; think aloud 

 

Teacher The tutors can use 

the returned 

context of the 

requested term for 

compiling course 

materials 

 

- quality of compiled by the 

teachers glossaries 

- number of further searches with 

concepts, found within the 

context 

V 2 5 teachers Logs; think aloud 

Table 8: The features and claims considered as Unique Selling Points (USPs) of WP6.1 

3.4.2 WP6.2  

Scope 

Lifelong learners form a heterogeneous group: they have different backgrounds, different ages etc. 

These learners are both specialists and non-specialists, who have to acquire certain skills and knowledge 

or to keep up their skills and knowledge with new developments that appear in their domain of 

expertise.  

Their learning topic is on a domain where there is a lot of information on the web, e.g. computing or 

medicine. The learners do not have a face-to-face course at their disposal. However, they want to or 

have to receive a grade or some kind of proof that they acquired the knowledge/skills. This confirmation 

is provided by the organization that has an interest in the learning process or by the community in which 

the learner interacts. The organization can be an educational institute, but also a company that wants 

their employees to acquire certain skills and knowledge.  

 

Conditions and requirements 

- There must be users who use the system and contribute to shared knowledge. 

- There must be learning materials available to the system. 

- The learners must be registered to our system. Furthermore, results for person recommendation will 

be better if they are also part of other social networking communities.  
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- For using existing social networks, the users should have a public profile using semantic formats 

like FOAF (Friend Of A Friend). 

 

Objectives 

There are different objectives from the perspective of each actor in the educational context in which the 

service will be used. The main actors in this scenario are the learner, the tutor and the system. Note that 

users do not have a fixed learner or tutor role in the system: their role emerges from how the user uses 

the system. The distinction used here is for explanatory purposes. 

 

The objectives from the perspective of learners are: 

1. to find learning materials which go beyond textbooks and articles in order to accomplish a 

learning task and/or  

2. to find people that might act as tutors that will help them accomplish a learning task;  

3. to establish a communication with a tutor(s) regarding their learning task;  

4. to accomplish the learning task 

 

The objectives from the perspective of tutors are:  

1. to be connected to learners that are in need of help to achieve a learning task; 

2. to help learners in achieving their learning task;  

3. to establish communication with learners regarding a learning task. 

 

The objectives from the perspective of the system are:  

1. to provide appropriate learning material to learners  

2. to provide appropriate tutors to learners 

 
Excerpts from the problem scenario 

 (é) she realizes that her knowledge of Java is not sufficient to carry out the development of a Java 

based web application which will be part of her thesis implementation. (é) Eva doesnôt really like to 

read books and articles and she likes to learn on the basis of a problem she has to solve. (é). She starts 

with a Google search but she retrieves many documents she has to choose among. She gets examples 

but they are not relevant in the context of her application, (é). She cannot really figure out if the level 

of the material she has found is appropriate for her and checking each document to assess it takes far too 

much time. (é) which material can be trusted and which one is of dubious quality (é). 

 

Furthermore, Eva doesnôt like to work on her own, she is very social, but her course mates are also busy 

with their theses which are on different topics (é) It occurs to her that in the online communities she 

usually access there might be relevant material for her learning task, so she starts checking them one by 

one (é). She also thinks that there might be people in these communities that have the time to help her 

(é). However, she doesnôt know who is available and who has the relevant knowledge and who she 

should trust.  
 

Excerpts from the solution scenario 

 (é) her tutor (é) suggesting some books and articles to Eva and (é) suggests her to access the 

Common Semantic Framework (CSF) (é) to find informal learning material of the kind she enjoys (é) 

as well as people that might help her in her learning task. (é) She can also see whether other people 

have used this content and what they thought about it (é) and how much knowledge they had of the 

topic. Furthermore, the system shows her an overview of the subject and other relevant concepts. 

 

(é) she gets suggestions from the CSF about people who might help her and on which social network 

platform they can be found (é) and whether they can be trusted. (é) she prefers to get in touch with 

available people that either belong to her network or her tutorôs network. She discovers with the help of 

the CSF that many of her social contacts are proficient in her domain of interest (Java development). 

(é) she probably will like to have access to them often; she creates a community about Java 
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Development and invites them to join. That way, she can share resources with them exclusively and she 

can easily view recommendations.  

 

When she finds an interesting resource, she can tag it with keywords, (é). Her tutor (and peers) can 

also tag, rate and upload resources. That way, they can share and recommend resources to each other 

(é)  

 

Unique Selling Points 

The following Features and Claims are considered the Unique Selling Points (USPs) of the service, next 

to several additional features. We focus on the USPôs here: 

- The system gives the learners relevant learning material that is used in their learning task. 

- Learner gets a better view of how a concept is related to other concepts within a domain 

- The system gives the learners multiple choices of easy approachable and relevant tutors 

who can help them with their learning task. 

- Viewing other people's activities helps the learners to select suitable learning activities to 

achieve their learning goals 

 

Validation 

The following table presents the translation from the USPs into measurable indicators. It also gives an 

overview when (in which cycle), with which data sources (number and type of sources) and which 

methods the USP will be validated. This first version of the validation design is input for WP7. 

 
Subject (1) Claim (2) Indicators (3) Cycle (4) Data Sources (5) Methods (6) 

Learner The system gives 

the learners 

relevant learning 

material that is 

used in their 

learning task. 

[FC6.2-v1.01] 

 

- Number of suggested learning 

materials practically used to 

acquire knowledge/skills or to 

complete a learning task 

- % of usable learning materials 

for the learning task 

- % of unusable learning materials 

for the learning task 

- Quality of returned material 

(overall and per returned resource 

of top 5) 

- Number of clicks on the 

returned material 

- Average number of clicks per 

learner 

- Percentage of returned material 

clicked of the total returned 

material 

V1 6x CS learners, 

6x non-CS 

learners,  

indicator 1: 

Logging, 

 

Indicators 2,3,4:  

Rating of top 5 

returned material 

(e.g. 1-5 scale), 

questionnaire 

(overall quality of 

returned material) 

Indicators: 5,6,7: 

Automated logging 

Learner Learner gets a 

better view of how 

a concept is related 

to other concepts 

within a domain 

[FC6.2-v1.02] 

 

A significant number of users 

agree that they get a better view 

of how a concept is related to 

other concepts within a domain 

 

V1 6x CS learners, 

6x non-CS 

learners,  

Questionnaire 

Learner The system gives 

the learners 

multiple choices of 

easy approachable 

and relevant tutors 

who can help them 

with their learning 

task. 

[FC6.2-v2.01] 

 

- ó% of retrieved tutors who seem 

to be relevant in the context of the 

learning task  

- Number of times learners got 

help from a tutor 

- Quality of provided feedback of 

the tutor 

- Number of clicks on the 

recommendation tutors, 

- Average number of clicks per 

learner 

- Percentage of tutors clicked of 

the total tutors produced 

V2   
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Learner Viewing other 

people's activities 

helps the learners 

to select suitable 

learning activities 

to achieve their 

learning goals 

[FC6.2-v2.02] 

 

- A significant number of users 

agree that when viewing the 

activities of other users they are 

better able to select suitable 

learning activities for their 

learning goal. 

V2   

Table 9: The features and claims considered as Unique Selling Points (USPs) of WP6.2. 
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4 Communalities of the LTfLL services 

4.1 Introduction  

The previous chapter summarized the scenarios developed in the individual work packages and tasks. In 

this chapter we address the communalities across tasks and work packages from an educational and 

technical perspectives. The prime focus of the LTfLL project has been to find solutions for common 

educational problems encountered in practice. This is done by exploring the relevance and possible use 

of language technologies to possible solutions. In addition, the developing work packages share the 

orientation of using a common e-learning environment and architecture, in which all services will be 

plugged. 

The main objective for the analysis and comparisons reported here is to locate communality and 

possibilities for reuse and collaboration between the different work packages and subtasks. The current 

analysis is based on the scenarios produced. The Interaction and Information Scenario was the main 

input to identify technical communalities, whereas the solution scenario was the main input for the 

educational communalities. The communalities were derived by a bottom-up process in which we 

gradually refined a set of descriptors. 

 

4.2 The educational context 

We use the following categories to describe the educational contexts encountered in the different 

scenarios: 

 

Domain representation 

In order to represent and reason about the real world, a system needs a symbol system that represents a 

ódomain of discourseô (Hustadt, 1994). The following categories were used in this dimension: 

a. The openness of the symbol system. In an entirely óclosedô symbol system all entities are 

predefined (by a ócentral authorityô) and structured prior to reasoning in the system. Entities that 

do not match the description in this system are neglected. An example of a óclosedô symbol 

system is a domain ontology. In a entirely óopenô symbol system the collection of entities are 

defined, extended and supplemented by actors interacting with the system, often in a 

collaborative way, thus adding more information about their ósharedô world. An example of an 

óopenô symbol system is a folksonomy. 

b. The way the representation is stored. This can be done in rules, data storing, taxonomies, 

corpora, collections etc.  

 

Modality  

Modality is about the type of óinformation carrierô, such as text, audio, visual (entailing visualizations 

such as concept-maps) and multimedia used in the service. In a language-technology based service, the 

modality of the input will often be constrained to text or speech. This, of course also limits the system to 

those environments where text or speech is to be valued. In LTfLL the output to the user is delivered 

using a limited set of modalities: text and visualizations such as concept maps, representations of 

ontological entities and their relations, representations of óvoicesô in discourse.  

 

System characteristics 

This is a high level classification of the context in which the service operates. We distinguished between 

the following concepts: 

a. Formal vs. informal learning: Formal learning takes place in a formal, institutional context that 

can accredit the achieved end-result, whereas informal learning can take place in any context 

that learners choose to achieve their learning objectives. Informal learning results will have no 

crediting contexts. 

b. Organizational level: curriculum, course, module or task-level. 
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c. Scale: the number of learners/learners, coaches/tutors and learning resources that together 

constitute a learning environment 

 

Learning situation 

Several concepts regarding a more theoretical line of approach to learning and pedagogy were clustered 

together to form the dimension ôLearning situationô. The following concepts were distinguished: 

a. Individual versus collaborative ï the environment in which the service operates aims at 

individual learning and/or (small) group learning. 

b. Fixed versus adaptive: the learning process in the environment is seen as proceeding along 

predefined routes, or it may adapt to the individual needs and  

c. Regulation and control: The activities that a learner performs to reach his/her learning 

objectives can be selected, defined, paced and steered by the learner or by another agent such as 

a teacher or a tutor. In the first case the learner is self-directed, in the latter the control over the 

learning process is left to an óauthorityô. This does not imply that a self-directed learner does 

not need instruction, but he/she decides when, where and how it is needed.  

 

Assessment and feedback 

Assessment of learning can be delivered as formative and summative assessment. Summative 

assessment is aimed to reach a decision: assign a grade, admit to a curriculum, exempt a course et 

cetera. Formative assessment provides the learner with information on how to improve current learning 

activities. It is primarily meant to aid learning, and it is also sometimes called assessment for learning.  

Different type of objects can be the subject of assessment: a student essay, the demonstration of a skill, 

the products encountered in a portfolio, et cetera. Actors with different roles can participate in the 

assessment of an individual or of a group. One can for example distinguish between self (learners 

themselves), peer (ócolleague learnersô), expert (tutor/tutor/expert) and automatic assessment. 

Combinations are possible, for example where human assessors are informed by assessment systems.  

We also distinguish between the type of initiative to a assessment: learners may have to invoke it (ópull) 

or the assessment will be presented on a system-determined moment: (ópushô). 

 

In the following sections we classify the different work packages according to the dimensions described 

above. The text of the finalized scenarios is leading, however whenever we see additional possibilities 

or problems we will give our comments in brackets. At the end we will summarize these dimensions in 

Table 10 to provide the reader a quick overview. In some cases additional keywords or characteristics of 

a work package are provided to explain why a work package is classified as it is.  

4.2.1 WP4 on dimensions 

WP4.1 

Domain representation: the domain representation in service 4.1 is semi-open. It is open in that it 

allows a set of documents (e.g. the CV, the learning materials) and conversations (from a specific 

community of practice) as an input of the system. It is closed where it requires a predefined corpus onto 

which the documents, or phrases are mapped. The system can be dynamic, since the corpus may be 

regularly updated and may depend on the characteristics of learners, as well as learning materials 

produced and adopted by a specific community of practice. 

 

Modality: the service is text-based requiring input in the form of texts and producing textual output in 

the form of recommendations towards specific CoPs and associated learning materials. 

 

System characteristics: the service will be used in formal settings, where decisions to offer suitable 

courses and CoPs within an educational providerôs organization tailored to a specific individual are 

made. The service is meant to function at an organizational level, providing advice on a chain of courses 

which are suited to reach an individualôs objectives. [A functional positioning system could also easily 

be used for self- positioning which opens opportunities for informal learning.] 
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Learning situation: the context in which the service operates is competence based training. Primary 

positioning is done before the learner enters a learning trajectory or a CoP. The advice is given on an 

individual basis although based on comparisons relative to various communities of practice, providing a 

learning context, is given on an individual rather than a collective basis. The advice is adapted 

according to the individuals characteristics as reflected in the CV and the answers to open-ended 

questions. Regulation: the positioning is done by the admission panel, which will also verify whether 

the individual at the end has reached the acquired level of understanding in order to get a formal 

accreditation in a certain domain. The learning is mainly tutor-led computer training. 

 

Assessment and feedback: positioning can be seen as summative assessment, aimed at placement 

decisions, and based on the contents of a portfolio such as CV, answers to content-related questions and, 

when relevant, a job profile. During the learning processes the learners may re-use the service for 

repositioning to state their progress. 

 

 

WP4.2 

 

Domain representation: the domain representation is implicit, defined by the set of documents from 

which the systems extract concepts. It is important to have a sufficient number of learning resources to 

sufficiently cover the target domain. Conceptual development is measured as a comparison between 

individual and group concept maps.  

 

Modality: input of the service is text, output of the service is text, meta-dated objects and/or text-based 

visualizations (e.g. concept maps).  

 

System characteristics: the service will be used in formal settings. It is applicable at course as well as 

task level. There are no specific requirements related to the number of learners and tutors in order to 

make the service work.. [the possibility to define collective representations implies that use in informal 

learning can be expected after the service has become stable]  

 

Learning situation: the service helps users to collect evidence of their conceptual knowledge and to 

make comparisons against a broader framework (either generated by tutors or by peers) to determine 

any gaps in their knowledge. The system assumes that learners themselves are able to do the gap 

analysis. The comparison is an individual process and suggestions made to bridge the knowledge gap 

are adapted to the individual. The instrument could be used however in a collective way (opposed to 

collaborative) in the sense that more than one person can contribute to the input for generating the 

knowledge framework. Crucial for regulation is the decision who will create the reference framework. 

This can be either the learners themselves or teacher/tutors, which may be the choice in formal settings. 

  

Assessment and feedback: assessment in this service is meant to provide input for gap analysis. Thus it 

is mainly summative. The feedback is provided automatic mainly, but a tutor can provide additional 

feedback.  

 

4.2.2 WP5 on dimensions 

WP 5.1 

Domain representation: the domain representation of the service 5.1 is structured by the domain 

ontology and the texts selected to train the system in the domain. The domain representation is not 

updated or revised during the feedback process.  

Modality: learners and teacher provide text as input for the service and the output of the service, the 

feedback given to learners, tutors and teachers, is mainly text with some visualizations of participation 

and in the discourse. 
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System characteristics: the service is described in a formal setting, where the teacher determines the 

domain to be discussed, its coverage and the group constitution and grades are obtained at the end. The 

service can be used at the course or task level. The appliance of the system requires a minimum number 

of learners, in order to make groups of at least four learners, it also requires at least one person that 

adopts the tutor and/or the teacher role. [Although this service is described in a formal setting it has 

considerable potential in other settings, including informal learning or even work settings as long as a 

collaborative process with textual based communication is monitored. This potential further increases if 

topic recognition is automated or users can include references to external objects (e.g. in design 

deliberations)].  

 

Learning situation the learners are engaged in a collaborative process of knowledge building in a small 

group. The system traces concept coverage in chats and forum discussions as well as the development 

of group interactions. The regulation of the learning process of the learner is in the hands of the group. 

However the learning context will be created by the teacher and the tutor is monitoring to intervene if 

needed.  

 

Assessment and feedback: the service supports assessment for learning as well as assessment of 

learning. The tutor is responsible for giving the feedback meant to improve the learning process, the 

tutor and the teacher jointly determine the performance assessment of learners, in terms of their 

participation and the quality of the content.  

 

 

 

WP5.2 

Domain representation: the domain representation is closed: the reference framework is generated by 

the number and type of documents used to construct the vector space of the domain and remains fixed. 

Moreover, the used world (learning material, additional readings etc.) is closed based on the criteria of 

the selector(s). 

 

Modality: both input and output in this learning environment is mainly text 

 

System characteristics: the service is used in formal settings to assess coverage of course topicsin 

student written summaries. The support provided is at a task level. To use the service only as a 

supportive instrument to óassess for learningô, no specific requirements in terms of number of learners, 

coaches/tutors/tutors are there. If it is used to óassess learningô, at least one tutor/teacher should be there, 

to acknowledge the quality of the summary written by the learner. [the service could be use in different 

settings like informal learning or in collaborative writing processes.]  

 

Learning situation: summarizing is an instructional strategy in order to build concepts and schemas of 

domain. The learner performs this learning activity individually. The instructional strategy itself is fixed 

(summarize) but the feedback given on the summaries as well as further suggested work is adapted to 

each individualôs activities. The learners regulate their own learning pace and additional reading, 

following rules and regulations set by an authority (the teacher). The steps the learner needs to take in 

order to reach a óperfectô summary of the domain (thus acquiring both knowledge about the domain and 

skills in writing summaries) leave limited degrees of freedom. Also the type and set of selected 

documents is predefined. The tutor monitors the process and the teacher grades the results. 

 

Assessment and feedback: the system both support assessment for learning, in that it provides learners 

timely feedback while trying to construct a good quality summary, as well as assessment of learning, 

while it provides certain anchorôs for the tutor and teacher in order to make a final evaluation of the last 

version of the summary. 
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4.2.3 WP6 on dimensions  

WP6.1 

Domain representation: Work package 6.1 uses a combination of a hierarchic domain ontology and an 

annotation/tagging approach for meta-dating and searching learning objects. Since the system allows for 

tags that do not form part of the ontology the representation is not completely closed.  

 

Modality: text as input for their search, either typed or selected from a óbrowse-ableô hierarchical 

domain overview.  

 

System characteristics: the learning material search and selection support can be used for the 

construction of small units providing learning experiences (e.g. on course or task level) and for 

programmes (series of units in a logical order) in formal as well as informal contexts.  

 

Learning situation: this service is aimed at tutors, not at learners who are contributing learning merials 

to the repository or who search and browse to locate appropriate materials for inclusion in their 

teaching. The tutor can browse and select the content domain, possible course topics and associated 

material in an ontology. Further support is offered by annotations of the learning materials that the users 

can add to the environment.  

 

Assessment and feedback: not applicable 

 

 

WP6.2 

Domain representation: The service uses a combination of ontology and a tagging and rating approach 

that is not limited to ontology entries.  

 

Modality: Users input text as a search string in order to find learning resources (including documents as 

well as persons). The results are presented as a list as well as in visualizations of the subject and related 

concepts in the ontology. Search results combine retrieved people and learning materials, and allow 

users to see content-based relations between both. 

 

System characteristics: This service can be used in formal and informal settings, where learners have an 

intention to achieve some learning objectives. Activities are initiated by an individual learner on a ótaskô 

level. In lifelong learning settings, learners can learn in a social context whose boundaries they can 

create themselves. [To make this work, a lot of users should use this service and active participation 

rates of that community should exceed that of the normal online communities: where ñ90% of users are 

lurkers who never contribute, 9% of users contribute a little, and 1% of users account for almost all the 

actionò (Nielsen, 2006).] 

 

Learning situation: Although the resources learners acquire by using the service are based on efforts of 

the community as a whole (in the form of collective sharing, tagging, rating activities), learners 

essentially manage, monitor and perform learning activities on their own, calling in individualized help 

by peers whenever they perceive it is necessary. They want to solve a learning problem in a specific 

context and get tailored and flexible support which is available and can be trusted. The learner is self-

directed based on a free exploration with additional content based guidance. 

 

Assessment and feedback: Only formative assessment for learning, to get feedback and receive tips how 

to proceed, is relevant here. Learners have to ópullô to get the information and it will mainly be a very 

fragmented type of feedback they receive, based on questions they have and ask to their peers/tutors. 
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4.2.4 Overview of the WP positioning  

 
 WP4.1 WP4.2 WP5.1 WP5.2 WP6.1 WP6.2 

domain 

representation 

semi-open, fixed  

 corpus 

Implicit in corpus 

and extracted. 

concept maps 

 

Closed uses 

domain ontology; 

topics and 

annotated corpus 

Closed; implicit 

representation based 

on corpus 

 

Mixed: closed 

ontology based / 

open for tagging.  

Mixed: closed 

based on 

ontology; open in 

use of 

folksonomy 

(tagging) 

modality text Text 

Visualization in 

concept maps 

Text 

Text and 

visualization 

(threads, topics, 

participation) 

Text visualization 

(ontology graphs 

concept maps) 

text 

Text 

 

visualizations 

(tag clouds, 

ontology graphs; 

concept maps) 

 

system 

characteristics 

Formal; 

curriculum, 

individual 

placement 

 

formal 

course / task 

multiple learners 

formal 

1 course 

multiple learners 

Formal 

1 course 

1 learner 

Formal/ Informal 

Unit / Course level 

Individual authors 

 

Formal/informal 

Task level 

Search for 

learning materials 

and relevant 

others 

 

learning 

situation 

Pre-learning intake; 

advise adapted to 

individual  

Regulated by tutor 

and/or admission 

panel regulated 

 

PBL/workplace 

learning. Covers 

individual & 

collective aspects 

Adaptive  

 

Learner regulated 

tutor monitoring 

collaborative 

learning or CSCL,  

Adaptive 

 

Regulated by 

learner; peer 

coaching 

tutor monitoring 

Hands on training for 

individuals 

Adaptive 

 

Regulated by learner 

(within predefined 

worlds)  

tutor monitoring 

 

Assists in finding 

appropriate learning 

materials and in 

storing new 

materials  

Regulation: N/A 

Individual and 

community based 

peer support 

 

Regulated by 

learner 

assessment and 

feedback 

Summative for 

placement advice 

 

formative feedback 

on progress and 

position 

 

pull 

 

formative feedback 

for conceptual 

development, 

self-assessment, 

concept map 

 

pull/push  

formative & 

summative,  

content (topics, 

coherence etc.) & 

process (dialogue, 

participation, 

contributions), 

pull/push  

formative & 

summative, 

textual objects 

(summary) 

cognitive models, 

pull 

N/A N/A 

Table 10: The different subtasks of WP4, 5 and 6 classified on the learning dimensions. 

 

As table 10 shows, all work is currently framed in the context of formal education. This context may 

eventually restrict application of services more than in settings for lifelong learning and informal 

learning. For example, whereas accreditation of prior learning is rare in formal higher education, it is 

gaining importance in vocational education and open higher education. Peer support is less important in 

settings with ample face-to-face meetings, than in distance learning.  

 

4.3 Technological support in and between tasks 

Introduction  

This inventory originates in the analysis of the communalities in the scenarios and has been compared to 

the survey Inventory and assessment of existing tools and resources, included in D3.1. That overview 

aimed at providing a summary of tools and resources, which at that time happened to be candidates for 

the analysis of the textual artefacts in the LTfLL project. The description was made on two dimensions: 

learning tasks and language processing tasks. Main criteria used were (1) availability in partner groups; 

(2) task requirements (use cases and scenarios) related to the work packages 4, 5 and 6, and (3) a broad 

availability on Internet. This overview did focus on the intended and possible technology per language 

and per task, since it reflected the starting position within the project.  
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The present description is an update of the technology inventory and has been prepared by extracting 

the relevant information on data, technology and modules from the developed sets of scenarios 

(especially Information and Interaction Scenarios) and asking feedback from the developing teams. The 

designed table combines per package the used technology, learning task, functionality and modules. The 

focus of this document is not only the summarization of various NLP methods selected for the learning 

tasks, but lists also the communalities among the WP tasks. It addresses the real situation rather than an 

envisaged one. This explains the differences in comparison with the previous report. 

 

Description of the communalities table 

The table on technology support within packages is classified
5
 into four main parts: Data, 

Functionalities, Applications and Techniques. These parts interfere with each other and have diffuse 

boundaries. For that reason, we rely on the ópoint-of-view shiftô instead. It means that the same situation 

is presented from the perspective of the resources, developers, users, support software. 

 

The Data section gives an overview of the used resources. These resources can be divided into two 

groups: 1. resources, which directly reflect the learning process, and 2. resources that support the 

development of the NLP technology. Concerning the first group, all the tasks rely on some kind of 

learning evidences and on some related learning topics. Concerning the second group, some of the tasks 

use corpora, ontologies, lexicons and other data sets. 

 

The Functionalities section concentrates on the user-oriented steps. This means that it is directly related 

to the learning processes. Depending on the specific task, various functionalities are proposed. For 

example, positioning of the learner (4.1), information on social network (6.2), personalized feedback 

during the learning process (all tasks). 

 

The Applications section focuses on the system-based services and it concerns the ways of 

implementing functionalities. For example, most tasks provide some kind of module for sharing 

information and for rating the resources and/or applications. Common modules are the editing one (5.2, 

6.1, 6.2), recommendation service (4.2, 5.2, 6.1, 6.2), visualizing service (4.2, 5.1, 6.1, 6.2), etc. 

 

The Techniques section concentrates on the more specific methods in NLP. For example, each task has 

a way to compute the semantic similarity. The most exploited approach is LSA, but there are also 

knowledge-rich methods (4.1, 6.1 and 6.2). Each task uses some kind of NLP pipe as a whole integrated 

service, or parts of it (tagging, lemmatizing, tokenizing, sentence splitting, co-reference resolution etc.). 

 

Here we show only these items of data, functionalities, applications or techniques, which are used by at 

least two different teams. The complete table can be found in Appendix D. 

                                                      
5
 This classification is not taxonomically perfect, it is designed for orientation purposes only. 
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 WP4.1 WP4.2 WP5.1 WP5.2 WP6.1 WP6.2 

Data 

Learning evidences portfolio 

 

learning 

material, such 

as samples, 

notes 

transcripts 

repository from 

chat and 

discussion 

forums 

learning 

materials in 

certain domain 

learning objects 

in IT 

learning objects, 

people forum 

connections 

General Test 

Corpus 

English, 

German 

English, 

Dutch 

English, 

Romanian 

English, French English, 

Bulgarian 

English 

Domain Test 

Corpus 

Collection of 

manually 

annotated chat 

conversation / 

forum threads 

 

Learner's essay 

based on  

domain  

specific  

questions  

(IT, Medicines) 

 collection of 

manually 

annotated chat 

conversation / 

forum threads 

English, French English, 

Bulgarian in IT 

IT 

Topics (in some 

learning area) 

X X X X X X 

Ontology X (domain)  X (domain)  X (domain) X (domain) 

Lexicons  X  X  mapped to the 

domain 

ontology 

mapped to 

domain 

ontology 

Concept annotation 

grammars 

X    X  

Functionalities (user-oriented steps) 
Automatic 

positioning of the 

learner 

On 

competencies6 

 

In the group     

Modification 

possibilities for the 

learner over the 

learning data 

  X ???  X  

Personalized 

feedback to the 

learner 

X textual and 

graphical 

textual and 

graphical 

textual and 

graphical 

textual and 

graphical 

textual and 

graphical 

Checking 

coherences for the 

learner 

material 

coherence 

  coherence of the 

text synthesis 

  

Checking topic 

coverage for the 

learner 

X concept 

coverage 

concept coverage topic coverage   

Detect important 

text parts for the 

learner 

X X X X   

Analyze question 

content provided by 

the learner 

   X  X 

Analyze 

understanding of 

the learner 

X X (using 

concept maps) 

 X (LSA/textual 

results) 

  

Social Network 

Analysis 

  X   X 

                                                      
6 Learner competences could be evidenced by the learner use of language according to relevant community (of-practice) 

established use of language. 
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Applications (system-based services) 

Sharing 

information 

module 

discussion 

forum 

access to 

othersô 

concept maps 

discussion forum, 

chat 

 access to 

previously 

graded materials 

via forums, 

syncs with some 

central database 

Editing service 

(delete, copy, etc.) 

   X (minima) plus Annotation 

tool (ClaRK) 

X 

Concept graph 

generation tool 

 X   X X 

Rating service called grading 

system 

 X (topics, 

contribution, 

communication) 

X (products)  X (found 

resources) 

Reasoning service     X X 

Resources 

recommendation 

service 

 X (domain 

documents) 

 X (additional 

readings) 

X (material) X (mm material 

& person) 

Visualizing service  Visual 

concept maps 

Multiple types of 

visualisations of 

the conversation 

 Visual concept 

maps 

Ontology 

fragment 

visualization 

and social 

network 

visualization 

Techniques 
Computing 

semantic 

similarities 

LSA 

(positioning) 

LSA 

(development) 

Semantic 

distances 

LSA, I 

(feedback) 

X X 

NLP Pipe X  X (Tokenizer 

(NER), Stemmer 

(Lemmatizer), 

POS tagger, 

shallow parsing, 

spelling 

correction) 

spelling 

correction 

(ideally) 

X (Tokenizer 

(NER) POS 

tagger, 

), sentence 

splitter, shallow 

parsing 

X (Tokenizer 

(NER), Stemmer 

(Lemmatizer), 

POS tagger), 

sentence splitter, 

shallow parsing 

Detect co 

reference/anaphora 

  X  X  

Discourse analysis   X  X  

Search engine    keyword search 

engine 

XML -based 

contextual one 

Crawler, 

RDF/OWL 

queries 

Table 11: The communalities in data, functionalities, applications and techniques. 

 

Comments on Scenarios and Technologies 

The main goal of the project is to support lifelong learning process with the help of various NLP 

technologies. Table 11 shows that the Functionalities (being the user-oriented view) are backed-up with 

selected Applications (being the system-based view) within the project. The services concerning 

Positioning (WP4), Feedback (WP5) and Social Dimension (WP6) need Data (corpora and/or 

knowledge resources). However it depends on the technique applied, whether an easy re-use is possible. 

Most problematic is the ósuitabilityô of the corpus, since the NLP techniques need data with certain size, 

in certain language and of certain type. Functionalities, although specific per task, are sometimes shared 

components themselves. For example, giving feedback, checking topic coverage, detecting the 

important parts in some material, analyzing learnerôs understanding are common aims and here more 

collaboration and learning from other teams appears realistic. 

 

The technical level (Techniques) is common at least on the abstract level. This means that all tasks use 

some kind of simple or more advanced steps of NLP processing. However by zooming in it appears to 

remain quite complex, various approaches can be used within the same NLP framework. For example, 

LSA is a method, which requires large training and test data and is stochastic. At the same time, the 

knowledge-rich techniques rely on knowledge databases (ontologies, lexicons, etc.) in addition to the 

corpora. 
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In NLP the main challenge is to experiment with different kinds of techniques, which look promising to 

support a task. Developing these techniques is never a trivial task, so the technology used for the 

functionalities depends on the expertise available. For example, the positioning of a learner can be 

approached from the two distinct NLP perspectives ï stochastic and knowledge rich. We are convinced 

that this by itself is not necessarily a problem: 

¶ in advance it is not yet clear which approach is the most efficient to realize a solution 

¶ both approaches are not necessarily competitive, they can support each other to accomplish the 

task  

¶ from the learnerôs point of view the technique does not matter ï only the results, the successful 

completion of the learning task would matter.  
 

So, if we agree to use the NLP techniques as a black box to the learner, the possibilities of collaboration 

and re-use imply not necessarily switching to the same method and same data, but rather:  

1. applying a partnerôs method to other partnerôs data (e.g. LSA in 4.1 for chats in Romanian in 5.1),  

2. combining two different methods in solving the same learning task (4.1),  

3. sharing data,  

4. using the output from one task as input to another and 

5. creating a common access by the user (web-based and supported by WP2). 

 

So far our first descriptive comments on the technical inventory of the different in the section 4.3 we 

will analyze and explore the possible reuse and collaboration into more details. 
 

4.4 Discussion on integration and re-use  

In this section we will analyze the communalities as they emerged from the scenarios (see also 4.3 and 

Table 11). The tasks within each work package deal with a concrete learning task or so-called learning 

problem and they use certain natural language processing techniques, and rely on common 

infrastructural modules. The integration can be further developed along different paths: 

1. the learning tasks, 

2. the NLP techniques used 

3. infrastructural modules, including the representation of the learner profile 

4. using an integrative learning environment (existing and interchangeable) 

 

Concerning 1 - communalities can be exploited by supporting a chain of learning tasks. For example 

after an initial positioning of a learner he/she may want to find appropriate learning materials for further 

learning in the domain, or access a relevant social network. Subsets of the different LTfLL services can 

be brought together in a flexible learning chain to integrate these services in one electronic learning 

environment.  

 

Concerning 2, sharing used NLP techniques might be done on several levels of abstraction. On the very 

concrete level it is the sharing of a particular implementation of NLP task like TreeTagger for POS 

tagging of English or the LSA method for measuring semantic similarity or by sharing code snippets. 

On a more abstract level, the interaction could be on the basis of algorithms or processing tasks. In the 

description in the scenarios the technical information of NLP techniques remains often unmentioned, 

because that level of detail is not required in the current design document. For example, the kind of 

tokenizer used by each NLP technique dealing with text is left blank. 

 

Concerning 3, the infrastructural modules include interaction between the user and the system, search 

engines, repositories for learning materials a. o. The common infrastructural modules interact with the 

integration of learning tasks. In important element here is the learner profile. Whenever a learner starts 

to use more LTfLL services it is important that there exists an exchangeable representation of the 

learner profile. Because we want to make the services available for other existing learning 
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environments, this representation should be an open and standardized (not exclusive for LTfLL) format. 

A realistic option could be an e-portfolio
7
, which in different services is planned to act as input.   

 

Concerning 4, the services are designed around educational problems that become manifest in specific 

but different learning contexts (e.g. individual vs. collaborative) It is well known that in computer-

supported collaborative learning the content of the actual interactions between learners often remains 

rather superficial. In a CSCL setting the LTfLL service can be used as an alternative to regular chat and 

forum facilities in order to provide individual and group feedback on collaboration and topic coverage. 

Plugging this service into environments for collaborative inquiry such as FLE or Belvedere would add 

significant value. It is not self-evident that all LTfLL services will be used at the same time in the same 

learning context. However all should be made pluggable into different learning environments. This 

requires that the services are designed as complete entities, that widgetizing can be accessed from more 

integrated systems (e.g. LMS, personal learning or even working environments).  

 

Whichever direction for integration is chosen for the project, they all start from an inventory of the 

communalities in the tasks of the project. This inventory is reported here: 

 

Communalities shared by some tasks. 

Concerning this dimension, we can give the following illustrations: 

1. One common task is pursued by two methods. For example, the positioning of a learner in 

4.1 is handled by the stochastic LSA method as well as by a knowledge-rich method. Both 

approaches rely on the extraction of significant expressions from the learner-related data, but 

the former relies on suffix array analysis, while the latter relies on pre-defined domain ontology. 

The two methods can be applied in a pipeline, in which the result from the knowledge-rich 

extraction becomes an input for the LSA technique. The knowledge-rich method gives the 

comparison of the learnerôs topic description to ontology, while the LSA can do the comparison 

with the other members of the learner community. 

Another example is the more specific task of searching for some useful information. In WP5.2 

the search is done on keywords. In WP6.1 the search is on ontology-related concepts, in WP5.1 

it is discourse-oriented, and WP6.2 the search is based on social tags.  

2. One technique is used for different tasks. This situation holds, for example, for WP4.1, 

WP4.2 and WP5.2. They all exploit the LSA technique, but for different purposes. In WP4.1 it 

is used for the positioning of the learner (as mentioned above). In WP4.2 it is exploited for the 

conceptual development of the learner. In WP5.2 it handles the summarization of texts. LSA 

was preferred in all these cases, because it easily handles new data. 

The NLP techniques should be tested in various tasks and environments in order to be evaluated 

accordingly. In this respect, the learning tasks support the development of the NLP techniques. 

3. One task is set in different contexts. The automatic positioning of the learner is performed on 

ócompetencesô in WP4.1 and óin a groupô in WP4.2. In the first case, the learner gets initial 

positioning with respect to his current and required competences. In the second case, the learner 

tracks his own development in the chosen area with respect to other peers. 

Concerning the above considerations, the positioning of the learner can take place in each 

moment of the currently chosen learning process ï at the start, during the development, at the 

completion. Thus, WP4.1 and WP4.2 can be seen as complementary situations towards the 

achievement of the learning goals. 

Another example is the social network analysis, which is seen differently in WP5.1 and WP6.2. 

In WP5.1 this analysis is done over chats and discussion forums by taking into account the 

social graph induced by the participants and interactions that have been discovered. WP6.2 

approaches the problem by using tagging and rating services on the web.  

  

                                                      
7
 This requires an agreed definition. 
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Communalities shared by all tasks. 

Concerning this dimension, we can give the following illustrations: 

1. Usage of information sharing modules. This means that the learner has at disposal some way 

to share his knowledge, results, opinion with other peers, if he would like to. The sharing of 

information functionality, which is a marker of the social dimension in learning, is viewed in 

two main ways of managing the learnerôs workspace: a) via learner participation in interactive 

type of discussions (forums, chats) ï WP 5.2 and WP 6.2 or b) via access to a database with 

peersô materials (WP4.1, WP4.2, WP5.1 and WP6.1). 

2. Collaborative learning. Here, learning is meant as a shared activity, but the ways of achieving 

it are not limited. In the project collaboration learning is supported in three ways: actively 

(which means via chats, discussion forums and web data): WP5.1, WP6.1 and WP6.2; passively 

(which means access to other peersô materials): WP4.2 and WP6.1, and extended as service by 

5.1. to evaluate the results and individual contributions. 

3. Availability of a user space. The learner is naturally the central user within the project. Thus, 

all the packages take care of ensuring a working space to him (from content, functionality and 

visualization point of view). In all packages the learner is an active client who can choose 

among functionalities, can manipulate the learning materials, can share and communicate 

(passively or actively ï as mentioned above).  

4. Relying on specific learning evidence and handling specific learning topics. All the tasks 

use some kind of learning evidence. For example, WP4.1 is concerned with portfolios. WP4.2, 

WP5.2, WP6.1 rely on broader learning materials, such as samples, notes, lectures, papers, tests, 

etc in some domain. WP5.1 considers transcripts from chats and discussion forums. WP6.2 

combines both perspectives on learning data, namely materials and persons. 

5. Ensuring feedback for the learner after performing some task. All tasks opt at giving 

personalized feedback in some form to the learner. All also share the textual and graphical 

components. They vary in the parameters. For example, WP4.1 gives feedback on initial and/or 

required competence; WP4.2, WP5.1, WP6.2 return information on conceptual gaps and 

comparison within a group; WP5.2 gives feedback on studentôs performance; WP6.1 maps the 

learnerôs main concepts to domain ontology. 

6. Pursuing web based applications. All the tasks are assumed to deliver a web-based integrated 

service, which is managed by WP2. 

 

Although not exhaustive, the example list of communalities among WPs shows that they are stronger in 

the area of functionalities and user-oriented dimension. This is predictable, since the technology is only 

the way of achieving learning goals. 

 

Opportunities for the project 

With respect to the learner, scenarios, functionalities view the more re-use and collaboration among 

partners within the project can be created in the following ways: 

1. By sharing schemes: Partners share learning tasks, resources, NLP methods.  

2. By using consecutive schemes: for example, such a scheme defines the consequence of some 

learning tasks in a chain, such as a. the learner is positioned, b. recommendations on what to learn 

are given to him by the system and c. learner is supported in his task to search, observe, 

compare.... 

3. By introducing alternative schemes: In this set-up the learner can choose how to exploit the 

support modules depending on his specific learning task and needs. For example, the learner 

wants either to be positioned, or to be supported in a task. 

 

With the scenarios available a solid base has been created to enable additional steps including 

positioning the LTfLL services in learning environments. The discussion on the communalities as well 

as on what can we use from other subtasks has been started and will continue during the next LTfLL 

cycle.  
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5 Reflections on the LTfLL approach  

5.1 Introduction  

The use of Scenario Based Design (SBD) in an EU research project is novel. Our adoption and 

adaptation of SBD is a process of ñlearning by doingò and both the project team and the EU research 

community may benefit from our reflection as learners. We asked WP7 to inform this reflection by 

preparing an internal evaluation of the experiences and reactions to the SBD approach. This first round 

of internal reflection and evaluation on the approach was carried out in the middle of the process of 

scenario writing. Partners were still composing their Information and Interaction Scenarios and had not 

started their work on the validation scenario. They did have an overview of the approach and they had 

experience with writing some of the scenario types. This obviously limits the scope of this evaluation. 

We plan to validate a more complete set of features and claims concerning SBD later on in the project.  

This section is based on the reflection and evaluation results gathered and reported by WP7. A summary 

is available in Appendix E. The reporting here is the responsibility of WP3. 

5.2 Method 

The evaluation of the SBD approach took place in two phases. In the first phase, semi-structured focus 

groups were undertaken with representatives of six institutions who had experienced the scenarios 

approach through work packages 4 ï 6. Phase 1 focus groups took place with partners in late April 

2009, when partners were working on Information and Interaction Scenarios. Therefore partners had not 

at that stage experienced a complete design-development-validation cycle.  

 

WP 7 hypothesized that views on the scenario approach would be strongly influenced by local 

interactions between members of partner project teams (resulting in a corporate view), so they opted to 

undertake separate focus groups with each institution based on a common protocol. Partners were 

assured that their views would be anonymous. Focus groups were conducted on-line, facilitated by 

UNIMAN. All focus groups were taped for later thematic analysis. A short questionnaire (with 

deliberately open questions was made available before the focus group, to help partners prepare their 

thoughts.  

 

In the second phase the results of the analysis of the partner interviews were passed to the WP3 team, 

with a view to draw up a list of lessons learnt concerning implementation of the SBD approach and a 

list of features and claims for further future validation. There was a joint meeting structured around 

some specific questions regarding recommendations which WP3 could distil from the information and 

own experiences. 

5.3 Experiences with the SBD approach 

Both from the data WP7 collected on the experiences of project partners as well on experiences of the 

members of the editorial board (and the content of the scenarios themselves) several common themes 

regarding the SBD approach were identified and are presented below. 

5.3.1 Positive experiences with the SBD approach 

- According to the partners the approach leads to an improved quality of the design, as it includes 

stakeholder perspectives early on in the development cycle, thus identifying potential problems 

and needs in an early stage. It is expected that the services will match user needs better. Partners 

received useful feedback during their encounters with stakeholders while construing their 

showcase, problem and solution scenario and could make use of the different perspectives on 

their proposed solution by improving it. In one case this even led to complete reorientation on 

the problem and solution at hand. 

- Some development partners could not see the benefits of the approach at an early stage of the 

project, but changed that perception during the later stages of its application, as they acquired 

experience with writing the scenarios 
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- Especially the narrative sections of the problem and solution scenario were highly valued, both 

by the editorial board as well as the development partners, as a means to better understand the 

nature and purpose of the solution. Development partners thought that that should be 

emphasized even more in the scenarios (problem and solution scenarios) for the early stages. 

- Teams with a more systems-oriented background had more affinity with writing the II&S 

scenarios, while teams with a more educational profile liked to write the Problem and Solution 

scenarios. Teams with limited initial research results on which they could build needed more 

small iterations to find their ways. 

- The approach increased all partnersô knowledge and understanding of what the other 

development teams were developing through reading each othersô scenarios and it provided a 

common structured way of thinking about problems. This was independent of technical or 

educational background. The visibility of the ideas and (planned) actions of development 

partners also supported project technical management, as it provided more insight in what 

partners were doing. 

- The interactive workshops, where the different scenarios were presented and discussed among 

partners, were highly valued and development partners advised to have this type of interaction 

earlier in the project (instead of explaining the whole SBD approach in a lecture, get hands on 

experience and present ideas to each other in the beginning of the project). 

-  

5.3.2 Negative experiences with the SBD approach 

- The LTfLL project team - that is the development partners as well as the editorial board - 

consider the approach as rather time consuming. Several reasons for that were given, some of 

which are functional, others deal with the implementation of the work process 

o Functional reasons mentioned are inclusion of stakeholders and thinking-through the 

whole functioning of the design, as well as trying to understand what partners are trying 

to develop in order to solve the problem at hand; provide feedback 

o Process related reasons mentioned were time needed to understand what exactly was 

required to write with the support of the templates; the text-based nature of the content 

in the templates; to compare versions and feedback 

- The delivery and feedback cycle for each finished scenario type was often longer than planned, 

which caused frustration at both ends. Several reasons could be detected: development partners 

not always delivered the scenario on the agreed date, due to confusion on what they should 

exactly write, as well as to an underestimation of the time required to write the scenario 

(especially in the beginning); editorial board members needed to co-ordinate the feedback; 

availability and synchronization of diaries sometimes were a problem and synchronous 

communication via Skype instead of e-mail was more effective, but not always possible. 

- A devilôs advocate criticism raised pointed out that there is no guarantee that the method results 
in a common conceptual theoretical (educational) ground for people from technical and 

educational backgrounds. As each problem for which the service is developed is situated in a 

different educational setting, these differences are likely to manifest itself in conceptual and 

theoretical approaches. In defence of the method we may state that it ascertains that these 

settings and the requirements and limitations they impose on the applicability of the services are 

made visible and understandable for all partners. 

5.4 Recommendations and lessons learnt 

Based on the experiences the LTfLL project team had with the SBD approach, several suggestions for 

improvement can be made. These suggestions include items that could have been done different at the 

start of the project and of which other projects can take their benefit (recommendations). It also includes 

items of which the LTfLL project can still benefit during the remainder of the project (lessons learnt).  
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5.4.1 Recommendations 

- SBD was adopted to support multidisciplinary teams. Where the use of natural language in all 

scenarios is an advantage in teams composed of members from different backgrounds, this is 

not obvious if team composition is more homogenous. 

- There is a need to make the end-goals of each state of the scenario writing process clear in the 

beginning of that stage (next to experiencing it by writing scenarios themselves). This includes 

clear separation of responsibilities and ownership. The content produced is the intellectual 

achievement of the development teams and is owned by them. Support in implementing the 

SBD cannot replace that. 

- We recommend other projects to foster common understanding right from the start: 

o organize a hands-on joint workshop during the kick-off meeting, supplemented with a 

conceptual presentation 

o finalize a first version of a problem and solution scenario together in the first workshop, 

that can be elaborated upon with identified stakeholders, in order to jump start the 

writing process 

- Although the WP3 editorial board provided some example scenarios which they constructed 

themselves, future projects could profit from the SBD work done in LTfLL by using them as 

órealô examples, accompanied by the guidance notes and instructions that were produced. 

- Determine at the beginning of the project with which type of visualizations all partners are 

familiar with (independent of their background) and include these visualizations, especially in 

the information and interaction scenarios 

- Technology support is needed to deal with the dependencies and iterations in the method. The 

scenarios are dependent on each other ï information from scenario type X is imported to 

scenario type Y ï and they go through a number of versions.  

- Connect one contact person within the editorial board with one or more specific development 

teams writing the scenarios, in order to reduce communication barriers and to ensure continuity 

in the feedback given. Discuss the feedback with the editorial board members, in order to 

ensure consistency in feedback given to the work packages. 

 

5.4.2 Lessons learnt  

- The feedback cycles were planned in advance, at the end of writing each scenario type. Partners 

could contact the editorial board members by mail when problems were perceived during 

writing and scenarios were handed over at each stage via the LTfLL Moodle forum. Feedback 

was also given via the Moodle forum. During the writing cycle it became clear that we needed 

another set-up for the feedback, in order to detect and encounter writing problems at an earlier 

stage. For the writing of the validation scenario, several Skype sessions were held with 

development partners in order to clarify eventual problems and to help. This worked very well. 

The same was done with the feedback. The feedback was not only given in text and mailed to 

the partner, but a short follow-up via Skype was done in order to check whether the 

developmental partner understood and (dis)agreed on the feedback. 

 

In a next cycle it is important not only to plan and stage the ódeliver and feedbackô moments in 

advance, as well as a óprogress and problem solutionô session in between. The planning of those 

moments in advance ensures that all scenarios will be delivered in parallel as well as the 

availability of all partners at that very moment. Both interaction moments should be supported 

by synchronous audio communication (e.g. Skype), in order to explain, interact and get direct 

feedback. For the ódeliver and feedbackô moment the scenario and the comments should be 

available (via mail or the forum) and read in advance. For the óprogress and problem solutionô 

session no special preparation is needed, it should have a rather informal character, just to see 

how everything is going. It is advised that all partners involved exchange their Skype accounts, 

so that in principle no communication barriers are encountered. We will try this in the next 

cycle, although this will be different in nature, as it will imply adaptation of the scenarios 
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(versioning) instead of writing a complete new scenario. Nevertheless, it is expected that the 

project will profit from such a working process. 

- The templates and instructions gave important guidance to project partners, so no changes are 

needed, but they need to be embedded in an altered working process (see previous point) 

- Interactive workshops, giving an overview of what has been done in the other work packages, 

facilitate identification of eventual communalities and possibilities for collaboration. This is not 

something which is inherently part of the SBD approach and in such they have an added value 

to it. 

- Glossaries are needed to ensure that terms and definitions related to the methodology as well as 

to the content of the scenarios are used consistently within and between work packages. 
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6 Conclusions 
 

The achievements made in the LTfLL project, using the SBD method, should be analyzed from two 

perspectives: the first one considers results and the second considers the process.  

  

Results: Use Cases, Scenarios and communalities 

SBD helped to achieve results of sufficient quality. The quality of the scenarios is not uniform, but that 

was to be expected considering the different backgrounds
8
 and starting positions. Nevertheless, all or at 

least the greatest majority of the subtasks were able to realize all of the following: 

¶  narrow down the global educational problems of the use case (and DoW) into a more scoped 

set of scenarios that are linked to concrete courses, institutions, learners, teachers and the 

intended learning problems (SBD-Claim2). 

¶ specify the initial design for the services by encapsulating the user requirements in the use case 

and the problem and solution scenarios and by creating the basis for technical design in the 

Information and Interaction Scenarios  (SBD-Claim3). 

¶ specify and prioritize the topics for validation as well as the methods of validation in the 

validation scenarios (SBD-Claim4). 

¶ position research and development in educational or lifelong learning contexts (SBD-Claim5). 

 

The scenarios enabled us to identify a number of educational and technological communalities that can 

support further integration efforts in the project. 

 

Process: writing the use cases and scenarios 

The first validation shows that partners have adopted the LTfLL approach and appreciate its benefits. 

However, there also is a common agreement that the way in which we implemented the SBD method 

leaves room for improvement. Concerns remain about the time-consuming nature of the process. All in 

all there is evidence that the SBD approach: 

¶ helped to initiate and maintain prolonged communication within the project team as well as between 

stakeholders and the development teams (SBD-Claim1) 

¶ forced the teams to be specific about their educational problems, assumptions and solutions, 

including modules, techniques, data and representations. (SBD-claims 5 and 6) 

 

We therefore conclude that adopting the SBD method ï risky as this ólearning by doingô may have been 

- has lived up to the expectations. 

                                                      
8
 Teams with a developer profile appeared to have more affinity with the I&IS scenarios, while the teams with an 

educational profile liked the Problem and Solution scenarios more. Teams with limited initial research results 

needed more small iterations to find their ways. 
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7 Appendix A: Templates of Use Case and Scenarios 
 

The Use case template 

Use case: [specific, short unique name for the use case, ideally written in verb-noun format (e.g. óborrow booksô, ówithdraw cashô] 

Author(s):  [Name author(s)], [organisation], [e-mail author(s)] 

Progress: [version: [no.]] 

ID:  [reference code of a Use Case with its related Work Package Task to, e.g. `UC4.2ô] 

Category: [reference to overall objective to which this use case relates, preferably derived from the Description of Work (DoW page 7)] 

Summary: [short description of the essence of this use case, including at least the problem and proposed solution to this problem] 

Problem situation: [In óproblem situationô the different stakeholders with their respective problems should be described: Who have this problem? 

(stakeholders) What makes this problem a problem? Why is it important to solve the problem? In many cases, the following 

stakeholders can be distinguished:  

a. Students  

b. Teachers/tutors/moderators 

c. The dean (as a representative of the faculty)  

d. ICT-staff ] 

Context: [description of the context in which the problem occurs. Includes information about: stakeholders (those who can decide about 

implementation of the system), target group(s) (those for whom the system is meant), actors (those who directly interact with the 

system once it is implemented), organisational, available material and resources etc. ] 

Reachable goal situation: [description of the goal state: the wished for final situation, which may be reached through the solution(s). A goal state must be 

realistic: something which can be acquired within reasonable conditions, so not the ideal situation. You could use the listing of the 

different stakeholders, as they are described within óproblem situationô, as an initial structure for this field] 

Solution(s): [functional, not technical, solution of the foreseen solutions to the problem situation, to reach the desired goal situation. You 

could use the listing of the different stakeholders, as they are described within óproblem situationô, as an initial structure for this 

field] 

Conditions and 

requirements: 

[description of critical success factors that influence use or implementation of the solution (e.g. needed roles, resources) and need 

to be available of be implemented to solve the problem] 

Validation indicators:  [performance indicators to test if the aimed for objectives are reached once it is implemented in a context. These indicators are 

formulated as specific and measurable as possible at this level. You could use the listing of the different stakeholders, as they are 

described within óproblem situationô, as an initial structure for this field] 

Related use cases: [names of related use cases] 

Notes: [any additional remarks useful to interpret the use case, e.g. assumptions, exceptions, recommendations] 
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Acknowledgements: [people or organizations which have been helpful while specifying this use case] 

Used terms:  [list with definitions of important terms used within this use case] 

References: Articles/URLs/documentation related to this use case 

 

The Problem Scenario template 

Scenario:  [specific, short unique name for the scenario, which indicates the relation with the underlying use case] 

Author:  [Name author(s)], [organisation]  

[e-mail author(s)] 

Type and Progress: [the type describes the position in the live cycle. The scenario types are: problem, solution, information & interaction or 

validation] [version: [no.]] 

ID:  

 

[reference code referring to the Work Package (and thus, also the use case) to which the scenario is related and a serial number of 

the scenario, e.g. ẀP4_S1ô] 

Actor(s):  

 

[someone of something, with a specific role or function, that acts on the system or is acted upon by the system. An actor maybe a 

person, a device, another system or time] 

Objectives: [objectives for the scenario, specified per actor in a functional and practical manner] 

Pedagogical orientation: [details the main pedagogical concept (e.g. problem-based, drill & practice, action learning) and the pedagogical characteristics of 

the context (e.g. if it is meant for individuals or groups, aimed at acquiring knowledge, skills or competences)] 

Narrative:  [a narrative story of the user tasks and possible sequences of actions of the user(s) and the system] 

Features and Claims 

Analysis 

[the type of features are intertwined with the phase (Type) of the concerning scenario. For the problems scenario these describe 

the current practice with the pros {+} and cons {-}. For the other scenarios these describe the new and adapted features including 

its usability claims with the pros {+} and cons {-}]  

Interaction(s): [the interaction(s) described from several (first person) perspectives. What are the actions that each actor can perform in the 

system? Specifies the exchange of data and information between users and systems. The functional name of the actor is 

mentioned, e.g. teacher, and than it is described what the teacher can do, likewise for e.g. the student, the administrator etc. These 

descriptions should be so specific and practical, that some persons can óplay or actô all in practice]  

Conditions and 

requirements:  

[description of practical and specific critical success factors that influence use or implementation of the scenario and need to be 

available of be implemented in order to make it work]  

Testing opportunities 

and requirements:  

[lists possible pilot contexts in which an implemented version of the scenario could be tested, including requirements of the pilot 

context, e.g. minimum number of participants. Also specifies: 

- Which performance indicators will be measured (partly derived from the use case, when necessary specified in more detail? 

- When the performance indicators should be measured (before/during/after the interactions with the system)?  

- How the performance indicators can be measured (quantitative/qualitative, logging/quality of results/questionnaires/...)]  

Related scenarios: [names of related scenarios] 
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Notes: [any additional remarks useful to interpret the scenario, e.g. assumptions, exceptions, recommendations] 

Consultations: [List of stakeholder groups consulted, including the numbers in each Group, this field will be used for validation purposes] 

Acknowledgements: [people or organizations which have been helpful while specifying this scenario. Terms which are already specified in the use 

case are inherited for the scenario] 

Explanation of used 

terms: 

[list with definition of important terms used within this scenario] 

References: Articles/URLs/documentation related to this scenario 

 

The Information and Interaction Scenario template 

Scenario:  [specific, short unique name for the scenario, which indicates the relation with the underlying use case] 

 From Problem Scenario 

Author:  [Name author(s)], [organisation]  

[e-mail author(s)] 

From Problem Scenario 

Type and Progress: [the type describes the position in the live cycle. The scenario types are: problem, solution, information & interaction or 

validation] [version: [no.]] 

ID:  

 

[reference code referring to the Work Package (and thus, also the use case) to which the scenario is related and a serial number of 

the scenario, e.g. `WP4_S1ô] 

Actor(s):  

 

[someone of something, with a specific role or function, that acts on the system or is acted upon by the system. An actor maybe a 

person, a device, another system or time] 

 From Problem Scenario 

Objectives: [objectives for the scenario, specified per actor in a functional and practical manner] 

From Problem Scenario 

Pedagogical orientation: [details the main pedagogical concept (e.g. problem-based, drill & practice, action learning) and the pedagogical characteristics of 

the context (e.g. if itôs meant for individuals or groups, aimed at acquiring knowledge, skills or competences)] 

 From Problem Scenario 

Narrative:  [a narrative story of the user tasks and possible sequences of actions of the user(s) and the system] 

Changed from Solution Scenario 

Features and Claims 

Analysis 

[the type of features are intertwined with the phase (Type) of the concerning scenario. For the problems scenario these describe 

the current practice with the pros {+} and cons {-}. For the other scenarios these describe the new and adapted features including 

its usability claims with the pros {+} and cons {-}]  

From Problem/Solution Scenario 

Interaction(s): [the interaction(s) described from several (first person) perspectives. What are the actions that each actor can perform in the 

system? Specifies the exchange of data and information between users and systems. The functional name of the actor is 
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mentioned, e.g. teacher, and than it is described what the teacher can do, likewise for e.g. the student, the administrator etc. These 

descriptions should be so specific and practical, that some persons can óplay or actô all in practice]  

Changed from Solution Scenario 

Data Exchange & User 

Interface: 

[Underline in the interactions the phrases which include a data exchange, describe the actors and features (format, size etc.) of 

these data and sketch the to be used interface objects]  

Defined here for the first time 

ID Data and actors with direction Interface (Schematic) 

   

Visualization: [A flow diagram representing an overview of the user roles and accompanying interactions positioned in time] 

Changed from Solution Scenario 

Used technology and 

services:  

[Technologies and services which are used to realize the functional requirements of this scenario in an implementation] 

Copy from Problem Scenario  

Conditions and 

requirements:  

[description of practical and specific critical success factors that influence use or implementation of the scenario and need to be 

available of be implemented in order to make it work]  

Changed from Solution Scenario 

Testing opportunities 

and requirements:  

[lists possible pilot contexts in which an implemented version of the scenario could be tested, including requirements of the pilot 

context, e.g. minimum number of participants. Also specifies: 

- Which performance indicators will be measured (partly derived from the use case, when necessary specified in more detail? 

- When the performance indicators should be measured (before/during/after the interactions with the system)?  

- How the performance indicators can be measured (quantitative/qualitative, logging/quality of results/questionaires/...)]  

Changed from Solution Scenario 

Related scenarios: [names of related scenarios] 

Copy from Problem Scenario 

Notes: [any additional remarks useful to interpret the scenario, e.g. assumptions, exceptions, recommendations] 

Consultations: [List of stakeholder groups consulted, including the numbers in each Group, this field will be used for validation purposes] 

Technical and Interaction Designers 

Acknowledgements: [people or organizations which have been helpful while specifying this scenario. Terms which are already specified in the use 

case are inherited for the scenario] 

Copy from Problem Scenario 

Explanation of used 

terms: 

[list with definition of important terms used within this scenario] 

 

References: Articles/URLs/documentation related to this scenario 

Copy from Problem Scenario 
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The Validation Scenario template 

Scenario:  [specific, short unique name for the scenario, which indicates the relation with the underlying use case] 

Copy from Problem Scenario 

Author:  [Name author(s)], [organisation]  

[e-mail author(s)] 

Copy from Problem Scenario 

Type and Progress: [the type describes the position in the live cycle. The scenario types are: problem, solution, information & interaction or 

validation] [version: [no.]] 

Changed from Information & Interaction Scenario 

ID:  

 

[reference code referring to the Work Package (and thus, also the use case) to which the scenario is related and a serial number of 

the scenario, e.g. `WP4_S1ô] 

Changed from Information & Interaction Scenario 

Actor(s):  

 

[someone of something, with a specific role or function, that acts on the system or is acted upon by the system. An actor maybe a 

person, a device, another system or time] 

Copy from Problem Scenario 

Objectives: [objectives for the scenario, specified per actor in a functional and practical manner] 

 Copy from Problem Scenario 

Pedagogical orientation: [details the main pedagogical concept (e.g. problem-based, drill & practice, action learning) and the pedagogical characteristics of 

the context (e.g. if itôs meant for individuals or groups, aimed at acquiring knowledge, skills or competences)] 

Copy from Problem Scenario 

Narrative:  [a narrative story of the user tasks and possible sequences of actions of the user(s) and the system] 

Copy from Information & Interaction Scenario 

Features and Claims 

Analysis 

[the type of features are intertwined with the phase (Type) of the concerning scenario. For the problems scenario these describe 

the current practice with the pros {+} and cons {-}. For the other scenarios these describe the new and adapted features including 

its usability claims with the pros {+} and cons {-}]  

Copy from Information & Interaction Scenario 

Interaction(s): [the interaction(s) described from several (first person) perspectives. What are the actions that each actor can perform in the 

system? Specifies the exchange of data and information between users and systems. The functional name of the actor is 

mentioned, e.g. teacher, and than it is described what the teacher can do, likewise for e.g. the student, the administrator etc. These 

descriptions should be so specific and practical, that some persons can óplay or actô all in practice]  

Copy from Information & Interaction Scenario 

Data Exchange & User 

Interface: 

[Underline in the interactions the phrases which include a data exchange, describe the actors and features (format, size etc.) of 

these data and sketch the to be used interface objects]  

Copy from Information & Interaction Scenario 
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ID Data and actors with direction Interface (Schematic) 

   

Validation design(s): [Specify the different validation events and how they will take place. Specify several analytical and empirical validation events 

during the project in order to continuously improve the design and, if feasible, one summative validation event towards the end of 

the project to test if the project goals are achieved.]  

Defined here for the first time  

Method type: [Specifies the purpose of the validation and in general terms how it will be performed. There are three 

possibilities: 1) Analytical, in which scenarios are critically reviewed by experts or stake-holders on the basis of 

a checklist of general design guidelines 2) Empirical, in which mock-ups, protypes and development versions of 

the system are tested with real users to check if the actual use of the system is the same as the intended use, and 

3) summative, an experimental design in which the new system is tested with actual users and compared to a 

control group of users that use the old system (as described in the problem scenario)] 

Participants: [Concretely specify the people that will participate in the validation event. Experts and stake holders for an 

Analytical validation and groups of users for the Empirical and Summative validations] 

Materials: [Describe the materials (e.g. tasks to be performed by the users, questionnaires, observation lists, log files, etc.) 

that are needed to perform the validation] 

ValidationTopics  [The topics (i.e. claim-indicator-stakeholder combinations) to be validated as these are collected from the features and claims, the 

design issues or the encountered incidents. This subtable will grow in time and contains all topics and only the important and very 

important design issues. For each topic the importance will be specified as well as when it will be validated (during development 

= 0, validation cycle 1 = 1, validation cycle 2 = 2, after finalising the system = 3) ] 

Topic Type Importance When to validate 

    

Visualization: [A flow diagram representing an overview of the user roles and accompanying interactions positioned in time] 

 From Information & Interaction Scenario 

Used technology and 

services:  

[Technologies and services which are used to realize the functional requirements of this scenario in an implementation]  

Copy from Problem Scenario 

Conditions and 

requirements:  

[description of practical and specific critical success factors that influence use or implementation of the scenario and need to be 

available of be implemented in order to make it work]  

Testing opportunities 

and requirements:  

[lists possible pilot contexts in which an implemented version of the scenario could be tested, including requirements of the pilot 

context, e.g. minimum number of participants. Also specifies: 

- Which performance indicators will be measured (partly derived from the use case, when necessary specified in more detail? 

- When the performance indicators should be measured (before/during/after the interactions with the system)?  

- How the performance indicators can be measured (quantitative/qualitative, logging/quality of results/questionaires/...)]  



 

D3.2 Scenario Based Design Methodology & scenarios  
 

 

LTfLL -2008 -212578  59   

 

Related scenarios: [names of related scenarios] 

Copy from Problem Scenario 

Notes: [any additional remarks useful to interpret the scenario, e.g. assumptions, exceptions, recommendations] 

Consultations: [List of stakeholder groups consulted, including the numbers in each Group, this field will be used for validation purposes] 

WP7 & Test sites 

Acknowledgements: [people or organizations which have been helpful while specifying this scenario. Terms which are already specified in the use 

case are inherited for the scenario] 

Copy from Problem Scenario 

Explanation of used 

terms: 

[list with definition of important terms used within this scenario] 

Copy from Problem Scenario 

References: Articles/URLs/documentation related to this scenario 

Copy from Problem Scenario 
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8 Appendix B: Examples of Use Case and Scenarios 
 

A Use case example 

Use case: Supporting writing by providing automatic feedback 

Author(s):  J. Hensgens, AURUS KTS, j.hensgens@aurus.nl 

Progress: version: [0.2] 

ID:  UC3.2. 

Category: The focus for this Use case is to give students support and feedback on the artifacts of learning, e.g. to offer recommendations based 

on the analysis of textual outputs created the student (page 7 DoW). 

Summary: Current approaches in learning, such as problem based learning and collaborative learning and the like, are highly demanding with 

respect to the amount and quality of the feedback that students should receive in order to proceed effectively and efficiently. 

Assessing complex skills cannot be done by having students demonstrate mastery of (only) individual sub-skills by completing, for 

example, a number of multiple-choice questions or true and false tests. Quite the opposite, students are asked to produce outcomes 

that demonstrate their mastery of the complete skill. That is often the production of lengthier text, such as essays, reports or business 

cases. After one or more feedback rounds this product will be rated by the tutor. Providing feedback during the writing process and 

assess the final product is a very time consuming task for the tutor.  

On this respect, peer-tutor support, besides its pedagogical benefits, reduces the tutor workload. However, it does introduce 

problems such as the consistency and quality of the feedback provided by peers and the lack of information tutors need, such as an 

overview of the studentsô writing process and the peers contributions, to follow-up students and grade them. 

The solution envisioned is to develop tools that analyze written products to a) enable instant feedback, b) support the grading 

process and c) give easy access to the feedback provided by peer-tutors.  

Problem situation: The student has the following problems:  

1. has to wait for the feedback. This can be disruptive for the writing process or/and impedes her to realize what she does not 

know, so she is able to continue her learning process or go backwards  

2. can be unsure about the quality of (intermediate) products in relation to the requested quality  

The peer-tutor has the following problems:  

1. time constraints to provide the feedback as soon as possible so, the waiting time is reduced and the overall process is 

smoothen 

2. difficulties to estimate the quality of the product presented (shortage of reference material) 

3. difficulties to estimate the time needed to provide relevant feedback because it varies depending on the quality; to provide 

useful feedback takes a lot of time when the submitted text lacks consistency. 

The tutor has the following problems: 

1. the responsibility for the (consistent) rating of final submissions requires attentive reading, very explicit rules and guidelines 

mailto:j.hensgens@aurus.nl


 

D3.2 Scenario Based Design Methodology & scenarios  
 

 

LTfLL -2008 -212578  61   

 

for the rating as well as monitoring and feedback on the reliability, which takes a lot of time  

2. if no peer-tutoring is used points 1 and 3 of the peer-tutor will also apply  

3. if peer-tutoring is used the feedback process has to be prepared and monitored  

The dean has the following problems: 

1. Reduce the time tutors invest on the process, so costs and resources are optimized 

Context: This problem will always occur whenever textual (intermediate) products should be evaluated for feedback during the writing 

process or for grading final products. This is even independent for the pedagogical approach used.  

Reachable goal 

situation: 
¶ To reduce the time spent by assistants and faculty by introducing automated (computer-based) feedback before text are 

handed to assistants and faculty  

¶ To use automatic feedback as a filter before a student product is handed over to a (peer)tutor for feedback and grading 

¶ To provide relevant information and easy access to tutors of all the studentsô products (intermediate and final) as well as the 

contributions provided by peer-tutors 

¶ To assist tutors on the grading process of the final submissions 

¶ To make the grading process more consistent 

¶ To make human support more efficient 

Solution(s):  Develop tool(s) that (a) analyze studentsô written products and provide them with automatic feedback and (b) support tutors on 

following up the performance of peer-students and provide information for grading students. 

The solution is conceptualized in such a way that divides the support into parts that can be automated and parts that should be left 

for humans (being tutors or students acting as peer-tutors). The focus will be looking for optimal matches that fit the current 

situation. 

During the writing process, therefore, provide automatic feedback will guarantee that students receive feedback that 

1. It does not have any delay; it is provided automatically  

2. It highlights the gap between the submitted text and the expected product 

Regarding peer-tutors, the automatic feedback  

1. Will provide students the feedback for them  

2. Will provide peer-tutors further information about the quality of the submitted product  

Regarding tutors, both the automatic feedback and support on following up peer-tutors and grading students will 

1. Provide information so tutors can monitor peer-tutor performance 

2. Suggest automatic grades for students, but leaving the final grade to the tutor. This will help tutors to reduce the time they 

expend on rating final submissions 

Finally, for the dean the solution will help her to reduce time and other costs associated with the tasks of providing feedback and 

grading students. 

Conditions and 

requirements: 
¶ Collect and use reference products, such as essays, class material, business cases, etc., to constitute the measuring rod 

within the concerning domain and language 
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¶ Benchmark services which provide on-line feedback and propose final grades 

¶ Realistic writing tasks fitting in the curriculum 

¶ Use current writing assignments  

¶ Cooperation and commitment of the actors should be ensured by 

o Agreements among the stakeholders and actors on the new business processes that specify how the writing task and 

the support should be performed 

o Evaluation of scenarios and services by tutors  

o Student groups (on a voluntary base?) to do the writing and the peer-tutoring 

¶ Online working/learning environment that 

o Gives access to automatic feedback and tutor support tools 

o Enables students, peer-tutors and tutors to collaborate  

Validation indicators Possible validation indicators are: 

1. the tutorsô acceptance regarding the transfer from peer-tutor feedback to automatic services 

2. the time the (peer)tutor is busy with support actions before and after 

3. the quality of the (intermediate) products 

4. the time used by the students for the writing task and/or the subsequent steps 

5. the number of feedback tries used by students 

6. the consistency of the grading done by tutors or by the services 

7. the confidence of the student on the quality of the feedback provided by the tools 

8. the usefulness of the new designed writing task 

Related Use cases: None 

Related scenarios: UC3.2-S1-Writing a book summary 

Notes: Note that this Use case lists only the main stakeholders. For simplicity, non main stakeholders, such as system administrators (who 

definitely will benefit from the solution) are not listed. 

Acknowledgements: Thanks to Dr. F. J. Commers, from the University of Gulpen for her feedback on this Use case. 

Used terms: Feedback: Process of sharing observations and suggestions about the student products with the intention of improving her 

understanding.  

Peer-tutor: Form of cooperative learning in which a learner act as a tutor of her peers.  

References: Van Rosmalen, P., Sloep, P., Kester, L., Brouns, F., De Croock, M., Pannekeet, K., et al. (2008). A learner support model based on 

peer tutor selection. Journal of Computer Assisted Learning, 24(1), 74-86. 

 

 

A Problem Scenario example 

Scenario:  UC3.2-S1-Writing a book summary 
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Author:  J.Hensgens, AURUS KTS, j.hensgens@aurus.nl 

Type and Progress: Problem scenario; version: [0.4] 

ID:  UC3.2 

Actors: 

 

Students, peer-tutors, tutors, administrator 

Objectives: To train students of the University of Gulpen in their academic skills of writing book summaries in English. 

Pedagogical 

orientation:  

Learning by doing with support from tutors and teachers (content and language oriented). This is a typical take-at-home exercise. 

Narrative problem:  Mary has to start the required writing exercise of summarizing a book. On Monday she receives instructions during a common 

lecture for 150 students given by their teacher about Puberty and Adolescence. Using the blackboard and Power Point sheets, the 

teacher demonstrates the structure as well as the other requirements that a typical summary needs to meet. To clarify the demands 

the teacher presents good and bad practices (from previous years), which make the instructions more vivid and helps to focus on 

style problems. The teacher asks students to select any well known book, recognized by the medical community, and submit, within 

three weeks, a summary about the topic. At the end of the lecture Mary proposes whether to summarize the digital book that she 

used last week for her presentation to her workgroup. The teacher agrees to this.   

 

Mary goes home and on Thursday morning starts to write a first outline of the summary on her PC using Word. She uses the digital 

book together with the presentation she gave and her annotations. To look up the instructions and requirements for the outline, she 

consults the syllabus of the Training in academic skills that is to be used in conjunction with the exercises. With her initial outline 

she joins her workgroup on the Thursday afternoon to discuss progress and possible problems. The workgroup consists of ten 

students and is supported by the student-tutor Peter (a fourth year student Medical Science). During the workshop several problems 

of other students are explained further, discussed and solved. During the discussions Maryôs self-confidence grows and she is quite 

sure that her outline is of sufficient quality. Afterwards, she agrees with Peter that she wonôt return to the next three workgroup 

sessions, unless she encounters unexpected problems. At the fourth workshop from now she will return bringing the finalized 

summary.  

  

Mary makes steady progress in writing and encounters only some problems with the maximum length of the summary. She solves 

this by putting the summary aside for a couple of days and after rereading she succeeds to remove several redundant text fragments. 

She then returns to Peter at the time agreed (just before the workshop) to hand in her summary on paper. Peter makes a quick check 

and concludes that the summary looks all right. He accepts the summary from Mary and hands over a receipt. He urges Mary to 

send the digital version and the reference to the book by email to his e-mail address. Peter tells her that he will need (in accordance 

with the procedure) three weeks to assess all summaries and that all assessed summaries with his comments will be available at the 

regular workshop on Thursday of that week.  

 

mailto:j.hensgens@aurus.nl
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Mary returns after three weeks to examine the status of her summary. During the workshop she inspects the few comments that 

Peter had on her paper version. She consults Peter about these comments and they agree that they are personal preferences only and 

that her summary belongs to the best of the three groups that Peter supports. Mary decides to not use the week that is left to improve 

the summary. She creates a fresh printout to hand over to the administration and she e-mails the digital version and book reference 

to the administration. Now she has to wait for the final grade. 

 

A staff member of Puberty and Adolescence and an employee of the Language Institute of the University are responsible for final 

grading. The administration monitors this process and allocates the task to these final assessors. The process takes a month and the 

digital version is only used to check on plagiarism whenever there are reasonable doubts about originality.   

 

A Solution Scenario example 

Scenario:  UC3.2-S1-Writing a book summary 

Author:  J.Hensgens, AURUS KTS, j.hensgens@aurus.nl 

Type and Progress: Solution scenario; version: [0.4] 

ID:  UC3.2 Support writing by automatic discourse analysis 

Actors: 

 

Student, Student as Peer-tutor, Administrator, System administrator, Teacher, Online summary advisor. 

Objectives: To support the writing process of summarizing a book by automatic feedback on concept covering and consistency. This supports 

the student as well as the (peer-) tutors and the final grading by the teacher 

Pedagogical 

orientation:  

This covers the acquiring of the competence for writing book summaries. This is an individual exercise, which is executed in an cscl 

environment. The student task in this exercise is twofold: she has to write a summary and act as a Peer-tutor for other students.  

Narrative solution: Mary starts with the required writing exercise of summarizing the book used for the presentation (given the week before in her 

workgroup). She is working at her own home computer using the Moodle environment of the medical department. She enters the 

Moodle environment by logging in as herself. Inside the system she navigates to the ñAcademic skillsò course. In this course she 

selects the summary exercise. 

 

This exercise starts with an introduction explaining the process of summarizing, its steps and what can be expected at each step. 

Besides this introductory information the Moodle environments provides:  

1) a set of guidelines ñhow to write successful scientific summariesò,  

2) the rules for rating,  

3) some examples of the different (intermediate) products,  

4) a flow diagram which represents the expected execution of the writing task and  

5) the names of the two students to be consulted for feedback before finalising the summary.  
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Mary is especially happy with these examples, because it makes the process and the mutual expectations more concrete.  

  

From the flow diagram Mary understands that the process contains three major phases.  

1) The first phase is writing a complete concept of the summary with support of the online summary advisor. Mary heard nice 

stories about this service, which mainly supports you with the consistency of the text and checks whether all requested domain 

concepts are covered. The number of possible consultations of that advisor is unlimited and the results are given instantaneously 

showing the individual scoring on the relevant indicators. At the time a student reaches the requested values on the indicators, the 

decision can be made for more improvement or for entering the next phase. During this phase individual students can ask advise and 

consult at the teacher on one of the two consultation hours or using the questions and answers forum of the course at the Moodle 

environment. 

 

2) The second phase is asking other students for additional feedback, mainly for the syntactical and textual referring problems. 

These problems are not covered by the used technology. For this phase five working days are planned to give all peer-tutors the 

opportunity for their feedback. In these days each student has to provide feedback on at least two other summaries. Whether the 

summary sufficiently covers the book, will not be part of the feedback (the used books are not known by all students). That is 

already covered in the first phase. The quality of the given feedback can be inspected by the tutor and can be used to calculate the 

final grade. 

The five days should be used to support the fellow students with feedback and to send it by email. The received own feedback 

should be used to adapt the summary. The final summary will be handed over (with the intermediate version and the two feedback 

reports) to the tutor for the grading.  

 

3) In the third phase the tutor uses the Online summary advisor to check on plagiarism and in the meantime an automatic grading 

will be performed. However, this grading is not yet given to the tutor. If no plagiarism is detected the tutor reads the summary and 

makes a choice how to proceed. 1. The task can be concluded which implies that the tutor gives a provisional grade. Giving this 

input the automated grading will be uncovered and the tutor compares both and gives a final grade. 2. The tutor is not convinced on 

the quality. So the writing process will be inspected (how often is the online summary advisor used, what are the exiting values of 

the indicators and what is the quality of the provided feedback) to locate possible problems. In the second case the tutor decides 

whether to give the student feedback and a last chance for improving the summary (back to the end of phase 2) or to let the student 

fail for the writing summary task. If the peer-tutors can be blamed, also their final grades will be adapted. 

 

For Mary the way she should act in this writing task is completely clear, but the time used for a deep understanding of the in and 

outs was more than expected. So Mary decides to stop for today and to start tomorrow with her real writing. 

Interaction(s): Student View 
Like all students in the ñwriting a summaryò course, I start the exercise by indicating to the system which book I will summarize 
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and when I expect to have my version ready for the peer tutors. After doing so I got at the end of the same afternoon a message in 

my mailbox of the system with the names of the two students, who will be my peer tutors and the two students, for whom I will be 

the peer tutor. In the same email a provisional time schedule is included and the advice to contact each other, whenever big changes 

on that schedule can be expected. 

 

In line with the ówriting a summaryô-task instructions my summary will cover the digital book ñResolving mealtime problems in 

type 1 diabeticsò of D. Brunk (2005). I collect the handouts used at my presentation 3 weeks ago. That presentation went quite well 

and I expect that the outline of the presentation will be a functional starting point for outlining the summary. To be sure I log in to 

the Moodle environment and read the background material ñHow to write a summaryò and browse some examples of summaries. 

When I am ready with that I copy the outline of the presentation file and paste it one by one to the word file. To conform the 

guidelines I extend the outline with three missing paragraphs.  

 

As a next step, with the book at hand, for each paragraph I write down the main keywords in provisory sentences written in a kind 

of telegram style. Here and now I donôt bother about correct sentences. The amount of the information in the outline already looks 

promising after four hours of writing. So I want to check my intermediate result with the ñonline summary advisorò. I click to open 

the advisor tool and following the instruction dialogs I give the digital book and the summary as plain texts as input. I click the 

evaluate button and receive the feedback after three minutes. 

 

The feedback tells me that my summary is correct as far as the concepts used are concerned. 

The indicators show that the quality of the summary is sufficient to proceed to the next step, so I  

Went to rewrite the telegram stylish sentences into real sentences. This takes me 12 additional hours divided over three days. During 

that writing process I used to consult the óonline summary advisorò several times to ensure that I am on the right track. I noticed that 

especially the text consistency indicators show better results after each next consultation. So after that three days I send my 

summary to the two fellow students, which are selected by the system to provide me with additional feedback and I give the online 

summary advisor a notification of entering the next step in my exercise. 

 

After two days I receive their comments, and adapt my summary accordingly. I will now hand over the final summary (with the 

intermediate version and the feedback reports) using the administratorôs mailbox to the tutor for the grading and again I send the 

online summary advisor a notification. I can now expect a message from the tutor with a grade, or some remarks on how to improve 

the summary, in which case I have to rewrite the summary and hand it over again. 

Interaction(s): Teacher View 
(é) 

Interaction(s): Peer tutor View 
(é.) 
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Interaction(s): Administrator view  
(...)  

Interaction(s): Online Summary Advisor view 
I just got a notification from Mary that she wants to start with the writing a summary exercise, she indicates which digital book she 

wants to use and when she expects to have the first draft for peer evaluation. My first job now is to schedule the peer tutoring 

process. So I start at the end of the afternoon to collect the needed information. I know Maryôs book, because it was used before, so 

I can skip the content analysis and collect from memory the belonging key-words. I also collect the exercise information of all 

students within the exercise process, who are not yet placed in the peer-tutoring matrix. Doing this I know exactly who will be 

available for the tutoring process. Because more than two peers are available, I use the key words of Maryôs book and that of the 

other students to create a ranking using the overlapping interests and their mutual time schedules. The policy is that your peer-tutor 

should never belong to the students, you are responsible for tutoring activities. So I collect and ranked also the candidates for 

Maryôs peer-tutoring. With both ranking lists I am able to link Mary as peer-tutor to Johan and Lyn and to link Albert and Guy as 

candidates to Mary. This is quite exceptional to be able to do all the contributions in one round. So I send now a email to Mary with 

all concerning names and emails. I also send Johan, Lyn and Albert a similar email. I did send Guy two days ago a provisional 

email, so now I send him an e-mail that Mary will be his second peer-tutor and that his time-schedule is slightly adapted. 

 

This morning I check the progress of the students, who are in the summarizing process and compare it with the concerning time 

schedules. Richard exceeds the supposed deadline for uploading the summary with one day, thatôs why I send him an email to 

inform him about that. In that mail he gets another two days to submit and if that would not be sufficient suspension the advice to 

change the time-schedule. Charles, who appears to be already three days too late with his feedback, gets a final warning email from 

me, which is cc-ed to his teacher Peter and de concerning student Charlotte.  

 

I receive a draft summary of Mary and because I donôt have any knowledge on content, I compare the submission with the analysed 

information of the book ñResolving mealtime problems in type 1 diabeticsò. Like each analysed book it has a list of main text 

sections, which are compared with the submission. I give feedback how well each section is covered (including the used concepts, 

the consistency between the different sentences, level of plagiarism or identical sentences with the source sentences) and on the 

possible writing problems (e.g. misspelling, redundant or irrelevant sentences etc.). I give this feedback to the learning environment 

to present it on the screen and I generate an automatic email with this feedback information and send it to Mary. 

 

Whenever a teacher asks an overview on the progress of the students, I produce the overviews on the fly for all students of this year. 

One of these shows all students, who finalised the course completely, with their information (peer tutors and teacher involved, time 

schedules, intermediate and final texts, summarised book, grading, number of consulting me etc.). The links are still available for 

inspection and I include also at the header of the overview some relevant statistical information about results and progress. The 

second overviews all student who are still in the process with their already available information and the progress status. With the 
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third and last overview I show all students of the second year, who didnôt contact me at all. 

 

The teacher Peter consults me about the final summary of Robert. Using the available information I evaluate how the summary 

covers the main sections, how the consistency is between the sentences of a section and the different sections. Because it is a final 

submission I do not provide immediate feedback, I store the feedback for a possible later inspection by the teacher. I compute the 

similarity quotient between the book and the summary as well as the similarity with all other summaries in the used corpus. I use all 

this information and the golden standards to compute a provisional grading. By inspecting the internal (at sentence level with the 

book) and the external (at the whole summary level) plagiarism factors I decide to mark this summary as suspicious. I generate the 

information for the teacher Peter (who has Robert as his student) about the list of most similar summaries with their similarity 

factors, my suspicion of plagiarism and access to my final and detailed report. I ask Peter how to proceed. Apparently he shares my 

suspension, so after requesting and reading my report, he doesnôt provide me with a grade but checked the plagiarism stated box. I 

send Robert an email with the accusation of his misbehaviour, instructing him to contact Peter for clarification and/or to 

counterplea.     

Interaction(s): System administrator view 
(é)   

Features and Claims 

Analysis 

Providing writing instructions - instructions in the LMS with explanations, but limited chance to ask questions 

+ all students receive the same information 

+ changing instruction materials occurs in one place only 

+ all information is contained in one medium 

 Writing and submission procedure + course can start anytime, provided two peer-students are available 

+ all interaction through the internet 

+ turn-around time is set, and predictable  

 Writing environment and support - possible problems to be elaborated are constrained  

- quality of tutoring support varies (7-10 different tutors involved) 

 Providing and getting feedback + the quality of the feedback provided is now an element in the grading of the 

person providing it. 

+ receiving feedback is speeded up 

 Grading summary: content  - The system should be monitored and calibrated 

+ All system-generated feedback is ñunbiasedò 

 Grading summary: language use -peer-student feedback can be of limited usability 

 Managing process  + the number of interactions is limited 

 Monitoring progress + fewer steps are involved, making it easier to monitor the process 

 Learning effects + students learn to provide feedback, which is a competence in itself 
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Visualization: 

 
Conditions and 

requirements: 

The online summary advisor needs a great general corpus of the used language with a domain specific corpus.  

The books and summaries should be digital and a golden standard for the different grades should be available.  

It should be possible to put all finalised summaries into the corpus.  

The participants should follow the procedures including the notification of any new steps in the process. Being partly based on the 

email and partly on the online summary advisor, the discipline for notification determines the quality of the process overviews.  

Testing opportunities 

and requirements: 

Despite the scenarios are designed in close collaboration with the main stakeholders, the team agrees to collect formative 

information about the design even before implementation. 

¶ The first complete draft of the problem and solution scenario will be presented to 2 representatives of each main stakeholder 

and they will be interviewed. 

¶ The course will start in 5 weeks, this opens a unique opportunity to ask selected groups (4 persons) of each real user group 

to simulate the system using a mock-up system. In the first presentation of the course the student test group will be 

recruited. 

¶ The course this and next year will be used to fill the system, so the books and summaries are collected in their digital 

versions. Next year a small pilot of 40 volunteers will use the first version of the system to test the system in practice and to 

provide summative feedback. The results of that group will be compared with the other students to validate the approach. 

This request a stable version 4 weeks before the course starts and computer room facilities during the course to provide a 

safe environment for the group volunteers if needed.  

Related scenarios: UC3.2-S5-Writing a scientific paper; UC7.2-S1-Prove you understanding by designing a concept map 

Notes: The student council has stated that they are not prepared to give a now carte blanche for this approach. They want to be able to 

evaluate the quality of the support and the final results compared to the old situation. 

The Dean agrees with the student council as long as this does not frustrate his time schedule. 

Acknowledgements: Ellen Rusman OUNL, Bruce Witmann UG, Adriana Berlanga OUNL 
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Glossary Corpus is a large collection of writings of a specific kind or on a specific subject 

CSCL is Computer Supported Collaborative Learning, a research topic on supporting collaborative learning with the assistance of 

computer artifacts.  

Latent semantic analysis (LSA) is mathematical method for computer modelling and simulation of the meaning of words and 

passages by analysis of representative corpora of natural text. 

References: Foltz, P. W. Kintsch, W. and Landauer T. K. (1998). The measurement of textual coherence with Latent Semantic Analysis. 

Discourse Processes, 25(2&3), 285-307. 

Graesser, A., Wiemer-Hastings, P., Wiemer-Hastings, K., Harter, D.,Person, N., & the Tutoring Research Group. (2000). Using 

Latent Semantic Analysis to evaluate the contributions of students in AutoTutor. Interactive Learning Environments, 129-148.  

Landauer,T. K., McNamara, D.S., Dennis, S. & Kintsch W. (Eds). (2007) Handbook of Latent Semantic Analysis, Mahwah NJ: 

Lawrence Erlbaum Associates. 

 
An Information and Interaction scenario  

Scenario:  UC3.2-S1-Writing a book summary 

Author:  J. Hensgens, AURUS KTS, j.hensgens@aurus.nl 

Type and Progress: Information and Interaction scenario; version: [0.1] 

ID:  UC3.2 Support writing by automatic discourse analysis 

Actors: [See solution scenario] 

Features and Claims 

Analysis 

[See solution scenario]  

Narrative solution: [See solution scenario] 

Interaction(s): Student View 
[See solution scenario] 

Data exchange & 

User Interface 

ID Data and actors with direction Interface (Schematic) 

 Sv-i1 [Student ID taken from the login] + [Book title, Digital Book, 

Deadline date in ASCII]  

from student Ą LE Ą OSA  

 

{transformation into ascii can be done in the LE} 

{if student enters a second time her id is used to fill the editable 

fields with the known data} 

In learning environment: 

 



 

D3.2 Scenario Based Design Methodology & scenarios  
 

 

LTfLL -2008 -212578  71   

 

 Sv-i2 [2 names and email-addresses of peer-tutors,  

2 names and email-addresses to be tutored] 

from OSA Ą mail Ą student  

N/A: Using Email and first notification 

template(if incomplete a follow-up email 

with the additional information using 

notification template-1b) 

 Sv-i3 [time schedule with start date, submit date to peer tutors, submit date 

for comments as peer tutor, submit date final version] 

from OSA Ą mail Ą student 

N/A: Using Email and notification 

template-1 

(if incomplete a follow-up email with the 

additional information using notification 

template-1b)  

 Sv-i4 [Student ID taken from the login] + [Book title, Digital Book, 

Summary, Current date in ASCII]  

from student Ą LE Ą OSA  

 

{transformation into ascii can be done in the LE} 

{book title and digital book taken from database with student ID, 

current date from the database} 

In learning environment: 

 
 Sv-i5 (é)  

Interaction(s): Peer tutor View 
(é) 

Data exchange & 

User Interface 

ID Data and actors with direction Interface (Schematic) 

 Ptv-i1 (é)  

Interaction(s): Teacher View 
(é) 

Data exchange & 

User Interface 

ID Data and actors with direction Interface (Schematic) 

 Tv-i1 (é)  

Interaction(s): Administrator view  
(é) 

 Av-i1 (é)  

Interaction(s): Online Summary Advisor view 
[see solution scenario]    

Interaction(s): System administrator view 
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(é)  

Visualization: [see solution scenario]    

Conditions and 

requirements: 

[see solution scenario]    

Testing opportunities 

and requirements: 

[see solution scenario]    

Related scenarios: [see solution scenario]    

Notes: [see solution scenario]    

Acknowledgements: [see solution scenario]    

Glossary [see solution scenario]    

References: [see solution scenario]    

 

A Validation scenario (this example is not inline with the previous ones the validation secriptions are taken from WP5.2) 

Scenario:  UC3.2-S1-Writing a book summary 

Author:  J. Hensgens, AURUS KTS, j.hensgens@aurus.nl 

Type and Progress: Validation scenario; version: [0.1] 

ID:  UC3.2 Support writing by automatic discourse analysis 

Actors: [See solution scenario] 

Features and Claims 

Analysis 

[See solution scenario]  

Narrative solution: [See solution scenario] 

Interaction(s): Student View 
[See solution scenario] 

Data exchange & 

User Interface 

ID Data and actors with direction Interface (Schematic) 

 [See solution scenario]   

(é) [See solution scenario for tther views, data exchange and User interface ] 

Validation design(s): Method type: ð For the validation of first version of system (v1) :  

 

- At first, we focus on the cognitive models used to display feedback about synthesis. Weôll be testing 
these models by comparing them with human judgements, in ICT and/or medicine/pharmacy domains 

(empirical validation). Thus, the models will be implemented in a first version of system (v1). 

- After, weôll be testing the v1 with ICT and/or medicine/pharmacy students. The validation of v1 is 
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based on empirical and analytical validations and includes a human assessment in regard of the quality 

of productions and a validation of acquired knowledge by using the system. It is also a summative 

validation with a control group. Users in the experimental group work with their usual learning platform 

and with the help of Pensum (integrated in its interface), while those in the control group work with the 

usual learning platform only (without PenSum). In order to allow the comparisons, students in the 

control group have also to write a synthesis and to get feedback from their tutor and teacher. The test for 

the validation of v1 is as follows: 

¶ analyse data from usersô tracks (e.g., number of queries, read texts, judged as understood or not) 

in order to measure its usability (empirical validation) 

¶ analyse results from a questionnaire assessing studentsô satisfaction and cognitive load (adapted 

version of the NASA-TLX) (empirical validation) 

¶ analyse results from a questionnaire on studentôs judgment about their practice and learning 

(feeling of understanding, ease of use, quality of interaction with the machine, etc.) (empirical 

validation) 

¶ analyse teachers/managers/studentsô comments on its pedagogical soundness (after a brief demo) 

(analytical validation) 

ð For the validation of second version of system (v2):  

- Between the first (v1) and the second (v2) version, we could improve the first cognitive models and we 

will be making other ones. We will be testing the models by comparing them with human judgements, 

in the chosen domains (empirical validation) before implementing them. 

- After the production of v2, weôll be testing it into the same conditions as in the v1 (empirical, analytical 

and summative validation).  

ð For the validation of final version of system:  

 

Weôll consider the results of the previous validation and weôll modify the system to produce the final version. 

Weôll ask stakeholders to give us their judgment on the last versionôs modifications, using a questionnaire 

(analytical validation). 

 Participants: For the validation of the v1 & v2: 

- approx. 30 students : 15 in the experimental group (empirical, analytical & summative validations) and 15 in 

the control group (summative validation).  

- 1 teacher (analytical validation) 

 

The participants and the tested domain can change between the v1 and the v2. 
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For the empirical validations of cognitive models: expert people who can give good answers at questions (eg. 

what are the important sentences and the different topics of a course text?)  

 Mater ials: For empirical validations of different versions: NASA-TLX questionnaire, questionnaire on studentôs judgment 

about their practice and learning, log files. 

 

For analytical validations of different versions: questionnaire (open/closed questions). We transmit a 

questionnaire to collect teachers/managers/studentsô comments on its pedagogical soundness 

 

For summative validations of different versions: knowledge tests (different possibilities: questionnaires, 

essay...), opinion questionnaire. 

 

For empirical validations of cognitive models: exercises to collect the data linked to our cognitive models.  

Validation Topics  Topic Type Importance When to 

validate 

 In depth 

exploration and 

reading of 

courses 

+  Optimize learning outcomes by explorative and self-regulated reading 

+   Studentsô exploration is function of the studentsô level of understanding 

+  Using the automatic feedback systemôs feature (of a reasonable quality) 

let students synthesize and understand texts better. 

+ Studentsô cognitive load is reduced. 

5 

3 

 

5 

4 

1 

1 

 

1 

1 

 Immediate 

feedback 

+ Feedback on studentsô productions is delivered just-in-time. 

+ The studentsô monitoring of productions versioning is better.   

+   Students can get correct feedback, ie the results of tests to measure the 

validity of cognitive models are satisfying 

5 

5 

5 

0 

1 

0 

 Assessment on 

demand 

+ Students can get feedback on their productions as often as they want. 5 0 

 Optimize tutor 

support time 

+ The teacherôs and tutor's activity is more directed on higher levels of studentsô activity 

(guidance, collaborative learning management, production assessment on style). Thus the 

teacherôs and tutor's total amount of cognitive load is reduced. 

5 1 

 Consistency in 

support 

+.The feedback provided by the system gives students a first account about 

their understanding of texts, so that teachers and tutors can be more consistent 

on (and can focus on higher levels of) further information they add for 

supporting studentsô learning. 

5 1 

Visualization: [see solution scenario]    

Conditions and [see solution scenario]    
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requirements: 

Testing opportunities 

and requirements: 

[see solution scenario]    

Related scenarios: [see solution scenario]    

Notes: [see solution scenario]    

Acknowledgements: [see solution scenario]    

Glossary [see solution scenario]    

References: [see solution scenario]    
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9 Appendix C: Instructions and guidelines 
 

Guidelines for writing scenarios and use cases 

This document should support the writing processes as part of the LTfLL development method of 

Scenario-Based Design (SBD). Our project is aware that this development method makes use of 

evolving insights. Lessons learnt are collected and integrated in this document as óguidelinesô, óchecklist 

itemsô or ópitfallsô, whenever the editorial board identifies these lessons. This implies that this document 

changes in time. The advice is to always use the most recent version.  

 

We use the same support structure for both use case and scenario writing. For each of the three growing 

lists we will use: guidelines (what to do), checklists (to ensure the correctness of the result) and pitfalls 

(what others did wrong frequently). What we list here are the unreflected lists of general comments 

made during the feedback cycles of the editorial board.  

 

Use case writing guidelines 
1. Take the category table-field for the use case the (sub)-objectives of page 7 of the Dow as 

content. 

2. Take the described problems (page 7/8) and the elaborations (pages 8/9/10) as the starting point 

and inspiration for the first draft of the Use case template ócontextô field 

3. Describe at least the following stakeholders: those who pay for it, develop it, use it and maintain 

it. 

4. Describe and list the main problems for all stakeholders in the óproblem situationô and use it to 

structure the texts of the fields ósolution(s)ô, óreachable goalsô and óvalidation indicatorsô, e.g., in 

óreachable goalsô list and order the goals as solutions for the stated problems. 

5. Make the texts of the different fields consistent and search actively for gaps in the texts or 

missing steps in the logical structure. 

6. Be as specific, confined and practical as possible while writing the use case. Avoid all general 

remarks which donôt have immediate implications on the problem and the proposed solution 

direction. 

7. Separate the problem situation and solution description in your texts. These descriptions are parts 

of separate fields in the UC template. 

8. In óproblem situationô the different stakeholders with their respective problems should be 

described. In many cases, the following stakeholders can be distinguished:  

a. Students  

b. Teachers/tutors/moderators 

c. The dean (as a representative of the faculty)  

d. ICT-staff 

9. By describing (and listing) problems for the different stakeholders in the óproblem situationô an 

initial structuring of the fields ósolution(s)ô, óreachable goalsô and óvalidation indicatorsô is 

already done. 

10. The use case should be self-contained; avoid references to external texts and be aware that these 

cross-references create vagueness instead of clarity.  

11. Texts in the different fields in the Use case should be consistent. Actively search for 

inconsistencies, incorrect logic and premises between the descriptions in the different fields of 

the template. For instance, if in ócontextô four stakeholders are listed then you would expect these 

stakeholders and their respective problems also in the óproblem situationô (see instructive text in 

the template). You could also ask an external person to read the texts critically in order to help 

you prevent omissions, illogical statements etc.. 

12. The óworldô the use case describes should be complete in order to make it work. This 
requirement will be even more important when we enter the Scenario writing phases !! 

13. In the field óvalidation indicatorsô, try to make the indicators as specific as possible for each 
solution, e.g., ñthe time needed for grading is reduced by x%ò. Also describe how you expect to 

assess the improvements you claim. Finally, check if these claims are clear and unambiguous to 

other people. 
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UC-Checklist 
1. Can you realize the goals in óReachable goalsô within the LTfLL life-cycle? 

2. Is it clear how the validation indicators can be assessed? 

 

UC-Pitfalls 
 

 

 

Scenario writing guidelines 
1. The ónarrativeô and the óinteractionsô within a scenario could be seen to relate to each other as a 

description of a play. In a play, the general stage setting and plot is first described in general, 

while later on specific interactions between the actors are described on a very detailed level. To 

use this metaphor in the case of a scenario, the narrative is meant to set the general stage, 

whereas the interactions are meant to define specific interactions between the actors in the 

scenario.  

2. List the actors and clearly specify their objectives. 

3. Start writing your scenario set with the narrative and the interactions in the problem and solution 

scenario: 

¶ Write interactions from the first person perspective and in the present tense. 

4. For each actor, describe the interactions in a functional way (not too detailed) and ensure that the 

interactions of the system as an actor mirror the interactions of all the other actors.  

5. The description of the interactions of the system actor should be as complete as possible, as this 

will be main point of departure for the Information and Interaction Scenario (I&IS) 

6. Specify the opportunities for validation (who, what, when & how). Make these as specific as 

possible (e.g. course HCI second year students Cognitive Science, third trimester, 15 June till 31 

July). 

7. Discuss the scenario with the different stakeholders, if not direct accessible instruct project 

members to take the role and perspective of these stakeholders. 

8. Use the description of the interactions to feed the Features and Claims analysis. 

¶ Identify the features of the problem and the solution  

¶ Specify the weight, pros and contras on the features for the problem and solution scenario 

¶ Compare the Features of both scenarios and state the Claims  

9. Discuss the solution scenario (Business Case) with the real problem owner and ópayingô 

stakeholder. 

10. The scenario should be self-containing, avoid references to external texts and be aware that these 

cross-references creates vagueness instead of clarity. 

11. The scenarios are intended to enable an open discussion between technical and educational 

people, with the transition between the phases of the scenario based design specific groups enter 

and leave the discussion. During the phase of the I&IS the designers for interface, APIôs and 

databases (if necessary) should enter the scene. During the VS the institutions and groups active 

in the testing should be involved. 

12. Be aware that the scenarios are evolving over time and that often backtracking is required. 

Possible reasons:  

¶ information will only become available later in the process 

¶ occurring problems uncover preceding omissions 

¶ the extensive description in the I&IS shows inconsistencies or missing details in the 

description of the interactions with the system 

13. Start writing the I&IS from the interactions with the system actor. This can be done by 

underlining each transfer or exchange of information between the actors, all actions and tangible 

objects. Make these more specific in the I&IS and make a preliminary rough design of the 

interface (for instance by means of interface cards with short scripts)  

14. Start the next scenario (PS>SS>I&IS>VS) by copying all shared fields one by one between 

subsequent scenario types, adapt fields which should be different and fill the new ones.  

15. For each stakeholder in the Use Case, check who will interact with the system (module or tool) 

and who will not. Transfer all real interacting users from stakeholders to actors. If e.g., the Dean 

is stakeholder, but not a real user, he/she will become an actor. 

16. The transition from stakeholders to actors is not always one to one. Within the same stakeholder 
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group specific functions and roles can be distinguished. For instance students can be learners, but 

in another situation they can be peer tutors or peer students, working collaboratively on the same 

tasks. This makes students more than one actor. In the process an individual actor could also 

change roles.  

17. In the transition from the PS to the SS, the system should be introduced as an actor. In the next 

transition from SS to I&IS the system could even be split up into more actors (each module & 

possibly an integrating system). External systems (e.g. an e-mail system) which are used and not 

developed should not be considered actors in the scenarios. 

18. There are no restrictions, instructions or format requirements for the visualization in the 

visualization field, besides that this visualization should illustrate the process as described in the 

narrative. So use whatever is the most convenient for you. 

19. Goals and scope of the scenario: With the final I&IS we want to produce a clear design with a 

focus on three different aspects: 1. the architecture used, 2. the workflow or processes and 3. a 

description of the interface and the interactions. 

20. Granularity of the system actors: In the I&IS the system actor is diversified into system actors. 

Determine an appropriate level of granularity in the diversification of the system actors 

21. Specification of the user interface: The I&IS is not asking for a complete interface design. 

Nevertheless specifying the interface may help to better understand the system. The different 

views in the interaction when described in sufficient detail way will help you to specify the 

workflow and the user interface. By describing the interactions of the system actor and grouping 

them into system actors, data exchange and system architecture enter the picture as well. A 

cognitive walkthrough is made possible if the interface is specified. To do so, aggregate actions 

and functionalities with its interface objects into windows, sketch these windows and create a 

ósitemapô with the possible paths between the windows mapped out. 

22. Distinguish between Features and Claims which can be evaluated rather simply, in most cases 

without órealô stakeholder input, by testing if the system works according to its specifications. 

This type of óFeatures and Claimsô are óVerificationsô 

 

SC-Checklist 
1. Carefully check if the granularity of the scenario is correct  

¶ It requires more than two actors including the system to match educational needs 

¶ It can be used within or replaces a real learner Course 

2. Are the results for the learners gradable by an evaluator? 

3. Take the Use Case to which the set of scenarios (PS & SS) is linked and read these carefully to 

be sure that the scenario is within the defined context of the UC. If this is not clear for any reader 

(not involved in your subtask) solve the ambiguity by adapting the UC, the scenarios or both.  

4. Is the system an actor in your solution scenario and are its interactions described with an 

adequate level of detail? 

5. From PS > SS: are the objectives, pedagogical orientation exactly the same in their wording? 

6. Is the set of features exactly the same for PS and SS? Are (most of) the claims different and is the 

claimed progress enough to convince the stakeholders that your are working at a real solution to 

their problems? 

7. Is each interaction described for the (human) main actor and for the system actor, taking the first 

person perspective in both cases? If not, extend the concerning interaction(s). Are the 

interactions mirrored?  

8. Are the interactions of with and of the system specific enough to provide a solid impression of 

the system to be developed? Check on completeness by re-enacting these interactions in a 

simulation context. 

 

SC-Pitfalls 
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Instructions to support the transition into the Validation Scenarios 

 

Summary 
This document describes the rationale behind the Validation Scenario, and how to complete two 

preparatory documents: the claims analysis table and the design issues table.  

 

The validation scenario and associated claims analysis table require completion now. The design issues 

table offers support for planning the final validation round. 

 

Background 

The overall aim of LTfLL validation is to demonstrate that we have provided effective solutions to the 

problems stated on pages 6-7 of the LTfLL Description of Work (DoW). In a nutshell, we must 

demonstrate to what extent we have provided effective positioning, feedback and social/informal 

learning services. However within the lifecycle of the LTfLL project we expect that validation will 

often not exceed the level of circumstantial evidence. 

 

The Validation Scenario together with its annexes specifies the validation planning and settings, 

including instruments and methods considered. Further elaboration is done in WP7, which also offers 

support for developing validation instruments, reporting templates and support to monitor the validation 

processes and to evaluate the resulting data.  

 

In LTfLL validation and verification are used to direct development (formative evaluation) and to 

evaluate the final products (summative evaluation). The LTfLL validation can be clustered in the 

following groups: 

ð find supportive arguments for the claims, as described in the Features and Claims of the SS. 

ð enable founded choices on the design issues (proposed solution, functionality, actions, look and 

feel, control flow, interaction sequences etc.) 

ð to deliver (some) proof that the system, module or algorithm is correct: it is doing what it is 

supposed to do.  

 

We agreed (Sofia and Grenoble) that 3 (testing) is the responsibility for the development teams, so this 

will not be part of the Validation Scenario (VS). 

 

In all likelihood LTfLL cannot validate all the claims of the project. For example, we can only validate 

the services in a limited number of settings, but nevertheless claim that the results can be generalized 

across a variety of settings. For the final evaluation some evidence that the results found can be 

generalised should be made available. However it will not always be possible to find solid proofs in the 

sample as well as in the generic situation (mainly because of the limited timespan
9
). Thatôs the reason 

why it could be useful to use analytic methods to state and to enlarge the ócredibilityô. Another issue to 

be addressed is that we need to consider not only short-term outcomes, but also long-term effects (to 

which a similar type of time restrictions may apply). To cover that need we take an approach inspired 

by logframe analysis that allows us to specify outcomes on different levels, ranging from immediate 

outcomes to those on a strategic level. 

 

The validation scenario 

The validation scenario consists of the completed validation scenario template and two annexes: a 

claims table (required for planning for validation rounds 2 and 3) and a design issues table (offered to 

support planning for round 3). The annexes contain the results of analysis and feed as validation items 

into the design of the validation setups to be done in WP7. All items to be considered in the validation 

setups have to meet certain conditions (e.g. on importance).  

                                                      
9
  The main focus of the LTfLL project is research and development. It is not to be expected that the aimed 

services will be available for a large scale evaluation before the end of the project life cycle.  
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Instructions for analysis and preparing the scenario 

These instructions detail the analysis of the claims and the construction of the claims table; the analysis 

of design issues and the construction of the design issues table, and finally the validation scenario itself. 

 

1. Putting together the claims table 

The starting point for this type of validation are the ñFeatures and Claims (F&Cs)ò and the ñConditions 

and Requirements (C&Rs)ò that were described in the scenarios (PS and SS). Because we start to 

elaborate and to transform these claims into practice test plans for the concerning Validation Scenarios, 

this is the logical time to reflect and if needed to reiterate on the F&Cs and R&Cs. 

 

For each F&C analyse:  

1. How to make the claim provable (operationalise into indicators and data). 

2. When, where and which testing groups to be used can be found and how the required and correct 

(type and amount) data can be collected (measurement).   

3. Which conditions & requirements are assumed or necessary to establish the outcomes (see below) 

4. If 1,2 and/or 3 are not (yet) possible select one of the following options:  

Á Withdraw or replace the concerning F&C 

Á Sharpen or adapt the linked C&Rs (e.g. do the testing in a controlled setting) 

Á Define the composing features and claims to give support to the claim or at least to make it 

credible. 

 

Be aware of possible dependencies that will influence the validation and map these in a hierarchical 

way. In the analysis two types of conditions and prerequisites may occur (simultaneous): 

(1) Data and service (technical) conditions 

(2) Effect conditions 

 

Here is an example of data conditions where management will receive data aggregated from individual 

students. 

 

 

Management will have a better overview of the progress of cohorts 

of studentsò presupposes ñIt is possible to show useful inspectable 

overviews based on the results of digital monitoring of any (specific) 

group of studentsò. 

i 

 ñDigital monitoring of studentsò presupposes ñthat the individual 

progress of a student can be aggregated at a group level.ò 

i 

 ñAggregating progress informationò presupposes ñthat the activities 

of a specific student can be analysed at a standard way to measure 

the progress.ò 

i 

 ñA standardised way to analyse progressò presupposes ña standard 

to measure knowledge development during the learning process.ò 

i 

ééééééééé 

 

 

Effect conditions deal with reasoning about the way effects of a new service are believed to occur. An 

example is the claim that a feedback service will lead to a decrease in tutor time while results are 

improved. The chain of reasoning in this example might be represented by the following statements: ñif 

students use the feedback system until it suggests submitting a paper for assessment, this will result in 

an improvement of the quality of papers submitted for assessment by tutors. This will lead to a decrease 
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in tutor time to grade the essay and prepare feedback, and in better gradesò. Such an effect condition is 

broken down into separate claims linked with a condition. Effect conditions typically involve short-

term, mid-term and long-term outcomes as well as different actors. 

 

The following table shows a template to be used for the analysis of claims. Distinguish for all claims 

where these will fit in within the LTfLL cycles, i.e. validation topic for the first, second version 

(validation cycle 2 or 3) or even after the end of the project: 

 
 Subject (1) Claim (2) Indicators (3) Cycle (4) Data Sources (5) Methods (6) 

Validation 

Stakeholder 1      

Stakeholder 2      

Stakeholder n      

Actor 1      

Actor 2      

Actor n      

Verification  
System Actor 1      

System Actor n      

Table 1: The claims table for the analysis 

 

Follow these steps to analyse your Features and Claims (put the focus in the initial draft version of the 

Validation Scenario on the first four steps). 

 

1. Take a claim from the Solution Scenario and paste it into column 2 

2. Fill in the actors and stakeholders involved in column 1 (one line for each stakeholder (or 

actor)-claim combination). 

3. Specify the indicators for the claim and the actors/stakeholders in column 3. More than one 

indicator may be needed. Put each claim-indicator-stakeholder/actor combination on a separate 

line. 

 

An example of an indicator of the claim óreduced tutor load for the assessment of summaries 

student makeô might be ôthe number of assessments a tutor can make in a hour is increased 

compared to the previous situationô (you will need to have data available about the óoldô 

situation of assessment in order to compare it to the ónewô (LTfLL-supported) situation) 

4. For each row decide where it fits best in the validation cycles (validation 2, 3 or afterward the 

end of the project) in column 4. 

5. At this stage, your partially completed table should be sent to the WP3-7 Joint Editorial Board 

for comments Sort the table by (planned cycle, claim, indicator, then stakeholder/actor) 

6. For indicator/stakeholder combinations belonging to the validation cycle 2 ONLY: 

7. what data are needed to substantiate the claim in column 5 

8. how (measurement / participants) these data will be collected in column 6 

 

We decided to fill the validation template incrementally in two phases, starting in the first phase with 

the validation design and activities who have to be done the soonest. The steps described above have to 

be repeated for claims which can be validated in a later validation cycle of the project. 

 

An important check for the completeness of the table is that each actor and stakeholder is listed at least 

once in the table with an associated claim. Notice also the (logical) ranking order between the different 

actors: normally the student covers a lower level than the tutor and the dean has a higher level than the 

tutor. By using this hierarchical classification of the claims a logical sequence and initial time line for 

the validation will emerge. At the end the different combinations of actors and claim are grouped in 

different validation cycles. Validation cycles that will not fit into the project life-cycle will be finalised 

with a short documentation motivating why it has to be postponed and how its claims could be validated 

at a later stage. 

 



 

D3.2 Scenario Based Design Methodology & scenarios  
 

 

LTfLL -2008 -212578  82   

 

Finally, select all claim-indicator-stakeholder combinations
 10

 and put these into the ñValidation Topicsò 

table of the VS-template and indicate the importance of each topic and when you plan to validate it. 

 

2. Putting together the design issues table  

The most important topics for the validation are generated by the features and claims. These topics can 

be extended with for instance important design issues to check the validity of the choices taken. In the 

following sections we will go into more detail; however for this phase of the LTfLL project, these will 

get limited attention. It is important to keep track of design issues because they build up validation 

criteria for the next validation round. 

 

During design all kind of choices have to be made concerning for instance the required functions, type 

of actions, labelling, wording of communications, action sequences, visualization, amount of feedback, 

progress information, interaction styles, exchanged information, used metaphors, interface objects etc. 

Making these choices in design is seldom straightforward. Often there is a balance between trade-offs 

and it appears to be impossible to consider completely the rich context of the users using the system for 

their tasks. For the most important choices it is advisable to consult end users using interviews, surveys, 

paper-based mock-ups, demonstrators, small testing with rapid prototypes etc. But even by doing this, 

no guarantee can be given about all the choices you made. Some of the possible problems are: you 

could have missed the importance of a choice, it could conflict with features in real practice or the 

consulted users could turn out not to be representative.  

 

Wrong or suboptimal choices can lead to user errors or problems, so it is important to keep track of the 

choices made and to document this process by using the table 2 as a ólogbookô. This history will be 

valuable whenever problems are encountered and a useful starting point is needed for reconsidering the 

choices made. To keep it practical, list all design issues in table 2 (column 1) and analyse these as 

follows: 

1. if the design issue affects more actors, each actor will have a separate row 

2. specify in 5-point Likert scales for each row: 

Á how critical/important it is for the specific actor  

Á how certain you are about that classification 

Á how certain you are about the choice made 

3. document for all critical and very critical design issues  

Á the different options 

Á the pros and contras  

Á the reasoning behind the choice made.  

 

Within the Information and Interface Scenarios (I&IS) the design of the interface, the actions and the 

control flow is made in combination with the required information sources and the information 

exchange. Scrutinise this (I&IS) scenario to generate the initial list of design issues and analyse these to 

fill the following table 2. For each design issue/actor combination (row) which is important (4) or very 

important (5) and where information is missing for a well founded guess, additional (formative) 

validation is needed. Define here (validation column) how and when you plan to gather that information 

(e.g. focus group, expert consultation). Use the validation results to document (column 6) the choice 

made and the reasoning behind it. 

 
  Certainty of   

Design Issue (opt. actor) Importance  classification  choice  Validation  Documentation 

      

      

      

      

Table 2: The analysis table for the design issues. 

                                                      
10 Because the claims are considered to be selling points for the service/system, each claim should be part of the validation setups. However 

proving a specific claim can go beyond the scope of the LTfLL project. 
















