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Validation: Rationale and Validation Plan 
WP5 Ð LT4eL 

 
 
1 Aims and Objectives 
 
The claim of the LT4eL project is that language technology can successfully enhance the user 
experience of e-learning systems and platforms. The aim of WP5 is to verify this claim by 
validating whether the user experience of e-Learning systems (or Learning Management 
Systems) is improved by adding new functionalities supported by language technology and 
ontology-based (multilingual) tools. Unpacking this aim further, our objective is to assess the 
extent to which the integration of the new functionalities introduced in the project affects the 
effectiveness of processes supporting e-Learning, specifically in the context of the ILIAS 
system enhanced with language and ontology based components. 
 
 
2 Challenges 
 
Integrating (new) language technology and ontology based functionalities into an existing 
mature LMS creates considerable technical complexities and interdependencies. The project 
has interdisciplinary dimensions, combining system development, educational technology, 
knowledge management and language technology. The project seeks to support different 
users engaged in a variety of tasks in a multi-lingual setting. We identify a collection of 
challenges entailed by this degree of complexity. 
  

2.1 Methodology 
 
We need to draw a distinction between quantitative and qualitative evaluation, and what 
each can contribute. Natural Language Processing, as an area, traditionally relies on 
quantitative evaluation regimes and statistical measures as a means of checking and 
comparing performance levels of new approaches, systems, and technologies against 
benchmarks (that are often established artificially). Qualitative evaluation techniques as 
used in Human Computer Interaction, for instance, are suited to exploring the user 
experience.  LT4eL needs to use both, in a complimentary fashion, because the user 
experience will be affected by the performance levels of the technology underpinning the 
new functionalities. Quantitative evaluations have been planned and executed in the 
context of the development of each functionality. Qualitative evaluation affects the overall 
integration of the system and is the main focus of WP5. 
 
We also draw a distinction between the development of user-focused functionalities, and 
software development. The aims and objectives are to gain a view on the user 
experience, and this will depend crucially on the functionalities that are supported. This 
perspective differs from that of use cases, which are system driven, and clarify 
specification and implementation by setting out different ways in which the system (or its 
components) can be used, and which are not focused on the quality of the user 
experience. Functionalities of the system need to support a user engaged with a task, and 
affect all aspects of a system. 
 
We will discuss in later sections the methodological options available for qualitative 
validation. We decided on a scenario based approach to validation for WP5, because it 
allows us to emphasise the role of functionalities in supporting a user engaged with a 
task. It has the further advantage, as we will discuss later, that scenario development aids 
integration. 
 
 
 
2.2 Tasks and emerging functionalities 
 
LT4eL functionalities, and hence scenarios, are developed around meaningful tasks 
supporting teaching and learning in a virtual setting. We are adding language technology 
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based functionalities, specifically in the areas of key word extraction and ontological 
annotation, in mono- and multi-lingual environments. Since these functionalities are new, 
the way they are embedded needs to develop over time, as system components, content, 
interfaces, annotations, etc. become available. To accommodate this, we need to develop 
a suite of scenarios to validate the user experience in different settings, and progressively 
refine these scenarios from a base case, as details of available functionality, content, and 
test users becomes available.  The latter may include aspects of the linguistic capability of 
a user, as well as his or her role and level of expertise at the task. This emphasis on 
scenario refinement means that, compared to WP2 - 4, WP5 is more process-based and 
we describe in Section 8 how we have managed this process to date 
 
2.3 Multi-linguality 
 
We expect language technology to enhance the user experience by opening up 
functionalities that give access to resources in other languages. Validating this aspect of 
the system poses an added challenge. In mono-lingual settings, the new functionalities 
can be added to support established, familiar tasks, but only to the extent where users 
have at least passive knowledge in another language. Nonetheless, the value of multi-
lingual functionalities lies in their potential to open up a new range of viable tasks. Our 
multi-lingually focused scenarios will therefore focus more on charting this new territory, 
and less on enhancement of support for familiar tasks. 
 
2.4 Evaluating Added Value. 
 
Because our objective is to develop something that will support tasks in an enhanced way 
we need to develop comparative use cases and user scenarios in order to establish a 
base line against which to chart added value derived from the integrated system. This 
aspect of validation needs to be firmly focused on qualitative evaluation, and care has to 
be taken that the scenarios concentrate on the aspect of the task that has been enhanced 
(and not, say, on the fact that a task remains poorly supported even after enhancement).  
A further objective is to assess whether language technology has the potential to enrich 
or support the e-learning process. Our scenarios are being developed to support the roles 
of both tutor and individual student. 
 
 

3 Risks 
 
These challenges create pressure points that may affect the validation strategy, and as such 
create a number of risks to a successful and fit for purpose validation. We discuss these 
below: 
 

3.1 Content 
 
LT4eL aims to develop functionalities around a multi-lingual body of texts – the “content” -  
which was collated for the project. Several risk factors are bound up in this.  
First of all, the content has no systematically assigned meta-information associated with 
it; i.e. the project is not working with structured learning objects in the traditional sense, 
and so scenarios have to slot raw text into meaningful teaching and learning tasks. 
Second, the coverage of the data is variable: the topic of IT in learning is quite broad, and 
there is different coverage in different languages. We must ensure sufficient content is 
available to support the users in the tasks reflected in the scenarios. Our experiences in 
developing a methodology for the preparation and addition of content means that we are 
in a position to add extra content to our corpus as required.  Third, our data are very 
sparse: in terms of standard corpora used for NLP, our dataset is small; also, sparseness 
is affected by morphosyntactic and orthographical features of different languages (eg 
Popovic and Willett 1992; Sarkar and De Roeck 2004). This will need to be taken into 
account (not just in settling on content for scenarios, but also in the quantitative 
evaluations). 
 
3.2 Range of tasks 
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The range of meaningful tasks we can expect to explore with the scenarios is constrained 
by the available content, and format. In particular, reliance on availability of meta-data 
and of assessment material needs to be avoided in scenarios. Having control over the 
content within our repository and the ability to supplement where required will enable 
these tasks to be specified to fit the user scenarios for each partner. 
 
3.3 Performance of components 
 
The extent to which the functionalities are able to support a user in a task depends on the 
performance of the individual technologies that contribute to that functionality. This is a 
separate (but related) point to the one made about quantitative evaluation: the 
performance of individual components can in principle be evaluated using quantitative 
measures. At the same time, these quantitative methods often cross validate to counter 
the side-effects of local factors on the performance, such as data sparseness, nature of 
document and query, document length, language, etc.  However the user experience is 
strongly tied to local performance factors: there is no opportunity for cross validation to 
smooth out local effects (eg sparseness) on component performance. Scenarios have to 
run live, and have to be able to rely on levels of system performance that are adequate to 
support the task.  This means that scenarios have to be carefully prepared around a task 
that can be completed successfully. 
 
3.4 Interface vs functionality 
 
It is planned to integrate the developed functionality as modules within the ILIAS LMS. 
This will then be used, with selected groups of users, for the validation of the functionality. 
There are inherent dangers with this. Usability issues can affect the users’ perceptions of 
usefulness.  ILIAS is an open-source platform and although it is not a prototype designed 
specifically for feasibility of concept, we do have some facility to tailor it to our 
requirements. Our developments will be incorporated within the boundaries of ILIAS’ 
general usability. Nonetheless, we should strive to make the usability of the modules 
themselves satisfactory.  
 
Although the user interfaces can be expected to have a major impact on how users 
perceive the behaviour of the system, the task and user focused validation of 
functionalities through scenarios must be seen as distinct from the validation of those 
interfaces (e.g. in terms of usability). The scenarios, and the questionnaires that we will 
rely on to elucidate users’ (in particular inexperienced users’) views should try and 
separate the two. 
 
3.5 User & developer factors 
 
We are developing different scenarios, exploring the support offered to different users in 
the pursuit of a range of e-learning related tasks.  In testing both mono- and multi-lingual 
functionalities, we need to be aware that users will have their individual learning 
experiences which may be influenced by the pedagogy of their context. For example 
where students are presented with all the content necessary for their learning they will be 
used to a different set of learning tasks to those of students who may be asked to 
research for themselves, find out information and present it to others for discussion. 
Similarly, the project partners have access to students with varying domain experience, 
and academic level, from first year undergraduate to PHD.  In collecting our data we need 
to include this contextual and individual information so that we can perform our analysis of 
results and draw appropriate conclusions. 
 
 
 

4 Validation strategy. 
 
We defined a validation strategy that will allow us to draw reliable conclusions whilst 
mitigating against these risks.  
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Standard quantitative evaluation of key NLP system components is essential to obtain a view 
on the quality and performance of the tools we integrate. However, it is important to manage 
expectations of what this type of evaluation will reveal. The language technologies we are 
using are data-intensive. There are known side effects on the effectiveness of particular 
techniques that are dependent on idiosyncrasies in the data, such as specific document 
features (e.g. document length), on language (e.g. morphological complexity), on domain 
coverage (e.g. specialist domains), on volume (e.g. sparseness) etc.  These idiosyncrasies 
are neuralised in competitive experimental evaluations using standard collections, such as 
TREC. In contrast, such idiosyncrasies are very much apparent in data used in applications, 
as is the case with LT4eL. Meeting our projects objectives required the collection of a body of 
source texts to demonstrate the effects of the additional functionalities. High quality data 
collection is too time consuming to be a realistic part of this project, and we had to simulate 
the gradual building up of learning materials by harvesting textual material from other 
sources. As a result, the language data we work with is likely to be noisy and sparse; it is also 
multi-lingual and covers a fairly broad domain. This means that we should not expect, in the 
quantitative evaluation results, to match top performance achieved on standard test 
collections as reported in the literature. 
 
At the same time, comparatively weak, quantitative evaluation results for the key components 
do not affect our ability to demonstrate added value. As pointed out before, standard 
quantitative evaluation regimes often rely on cross validation to guard against local factors or 
sparseness in experiments. The LT4eL application, on the other hand, has to run on-line, in a 
local context involving a specific user in a specific task over a specific part of the domain. The 
choice of scenarios as the qualitative validation methodology allows us to some extent to 
mitigate against effects of such local idiosyncrasies by making sure at least that users are 
given achievable tasks within the limitations of the functionalities that have been 
implemented. Results of scenario based validation can then, in turn, provide a target level of 
performance which, in ideal circumstances, the entire system should match in order to add 
value to users. This is a particular strength of using a scenario based validation strategy.  
 
The use of scenarios has further desirable consequences, which we describe in section 5. We 
are able to use general scenario descriptions as meta-backbone for instantiating versions of 
experiments under different local conditions for different partners, languages and content. We 
embedded pedagogical tasks affecting several user roles in our scenarios, to make realistic 
use of the content and functionalities that we have available. In order to do this successfully, 
we focused on the interdependency between content, user and functionality in setting out the 
detailed context for each user trial.  
 
As the overall strategy, we are approaching validation by intertwining quantitative evaluation 
of system components, and validation of functionality through user experiments designed 
from scenarios. We elaborate on this strategy in section 5.  
 
 
5 User Scenarios. 

 
5.1 The rationale for User Scenarios   
 
We have touched on several reasons for choosing a scenario based methodology for the 
qualitative aspects of our validation strategy. Our decision to use scenarios was 
influenced by the need to ground a collection of user experiences around a meaningful 
and achievable task in the context of a system that allows complex interactions. We built 
on our positive experience with user scenarios in the EU funded ‘MOBilearn’ project 
where they were introduced to fulfil two purposes. User scenarios are often used in 
projects to enable the ‘envisionment’, (Carroll 1995), of a system before development, 
that is they are used to develop ideas about possible uses. This often occurs during the 
phase where funding for the development is being sought, but we have also found 
scenarios useful during system development and integration. Their benefits complement 
use-cases in that they help developers design systems around reasonable user goals. 
Our second reason was that, by bringing in scenarios from the start of the project, we 
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could progress towards field studies by re-emphasising user requirements. In the event 
we also found them very useful in the design of the actual user trials. Importantly, the 
approach in LT4eL takes the deployment of scenarios several steps beyond what was 
achievable in MOBilearn, in that we will conduct scenario-based validation with an 
integrated live system. 
 
The definition of User Scenarios we have adopted as a starting point is: ‘a story focused 
on a user or group of users, which provides information on the nature of the users, the 
goals they wish to achieve and the context in which the activities will take place’.  Our 
overall motivation is parallel to the one that drove the choice in the MOBilearn  project. 
 
User scenarios fit very well with the requirement that we evaluate functionality using 
ILIAS, a mature Learning Management System, with added components. Task based 
user trials can build on established activities matched to realistic requirements of tutors 
and students and also the requirements of those who add content, learning Objects, to 
the repository of the organisation.  
 
The context of the LMS defines the User Roles within the User Scenarios as Student, 
Tutor, Content provider and Course developer. Not only do the responsibilities and 
activities performed by these generic users differ within the context of each organisation 
but the appropriateness of topics and approach to set tasks needs to be sensitive to the 
characteristics of users available for trials. Under these circumstances, scenarios have an 
added advantage. Whilst identical scenarios cannot be imposed across all partners, it is 
possible to develop a general scenario (e.g. student searches for content and definition), 
and to provide local instantiations by gradual refinement, as local circumstances become 
clear (eg the student involved in the trial speaks Polish and reads English and the content 
can support search in Polish and English on JAVA objects). Scenarios are developed and  
and refined gradually, in close partnership with each group, following common outline 
scenarios which identify the overarching goal and approach without being unnecessarily 
prescriptive in the detail.  
 
User Scenarios therefore go beyond Use Cases as used within software development, 
although the functionality required for their fulfilment may be represented by developers 
as Use Cases. 
 
5.2 Rationale for scenario & system co-evolution. 
 
From the above rationale, it is clear that strict separation between system development 
and validation stages would not allow us to take full advantage of a scenario based 
approach in a complex project like this one. By bringing the start of validation forward, 
and co-evolving the development of functionalities and scenarios, we were able to use the 
validation methodology in addressing challenges and risks, in the following way. 
 

• Our approach to scenario based evaluation has been to intertwine the scenario 
development with the system development and integration. Consequently, 
designers and developers are able to use outline scenarios as ways of 
“envisioning” the functionalities and how they will be presented to the user. This is 
a particular strength of scenario based validation in software engineering. In our 
view, this will also help all parties involved in the design and development to 
evolve a common understanding of how the system is to behave when confronted 
with realistic tasks and users. 

• Scenarios are developed through successive refinement from a rough general 
outline. Detail is added as system and content become available, and refinement 
involves all groups in the project, as well as some users (since pilots may be run 
on colleagues). This allows scenarios to support and focus international and 
cross-disciplinary collaboration around a single common goal. Importantly, in the 
early stages of scenario development, the focus is on processes of negotiation 
and communication between participating groups.  The final version of the 
scenarios will be a set of instantiations in which the parameters for users, content 
and activity will be defined in terms of their appropriateness for a set of users. 
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Use cases and User scenarios will be used to guide user trials. Before these can be run, 
we need to satisfy ourselves that each of the developed functions is verified during the 
development process itself.  For instance it is necessary but not sufficient to establish that 
the Keyword Extractor can produce a list of keywords. Rather, validation also has to 
establish that the list of generated keywords will perform acceptably against a 
comparative list of ‘gold standard’ keywords created by experts in the subject and 
pedagogic domains.  These two aspects of validation (independent evaluation of the 
performance of components, and user based validation of the effects of their integration 
with the base-line system) are interdependent. To this end partners in WP5 will work 
closely with the earlier work-packages, proposing validation activities and where 
appropriate organise some early user experiments.  Appropriate results will be included 
within the final deliverable for WP5. 
 
The question that drives validation is “Is the system developed fit for purpose?”. As 
explained in the introduction, we propose a validation regime in two stages, to reduce 
noise at each of the validation steps.  The first stage, which is intertwined with 
development, addresses to what extent the software components supporting each 
additional functionality are fit to meet user requirements in principle. The second stage 
validation is done during or at the end of the development process in order to determine 
whether the integrated system satisfies specified requirements. This second stage will 
comprise a pilot as well as a final validation run. 
 
Because components become available as the system development progresses, stage 1 
type validation will be continuous.  At a number of points during the development of these 
functional tools we will run a set of verification and validation checks. The exact nature of 
the checks and evaluations is defined in parallel with the development of the tool. So far 
we have concentrated on WP2. We are now engaged in collaboration with WP3 to 
develop tests for the ontology and lexicon features. 
 
In addition to satisfying the developers’ requirements, this process will enable the 
partners responsible for the final validation/evaluation with users to become familiar with 
the processes involved. It is during this process that the scenarios will be enriched until 
we achieve final rich instantiations of the scenarios to illustrate the potential use of these 
tools to the users. 
 
The final stage will be to evaluate, by means of questionnaires, the developed 
functionality with groups of users to address the issue of whether they experience the 
system as valuable. This will take place alongside the final validation run and be designed 
to obtain feedback from users on the perceived and potential usefulness of the developed 
system.   
 
5.3 Current progress and Outline schedule 

 
Validation of LT4eL is divided into three types of activity: 

- quantitative evaluation of components enabling new functionalities; this activity is 
intertwined with the development of the components in question under WP2 and 
3, and is reported as part of WP2 and 3 deliverables; 

- qualitative user-focused evaluation of new functionalities using scenarios; these 
are performed as new functionalities become available, and are included in WP5; 

- complex task-centred user evaluation of integrated system using scenarios; this is 
the final stage of the validation process and is performed on the fully integrated 
system. Scenarios for this stage of the validation are refined and instantiated 
throughout the project. 

 
For scenario based validations, scenarios have been developed during a series of face to 
face and electronic meetings with partners involved in WP5, and on the occasion of a 
workshop held at the Open University in February 2007. The process starts with the 
description of a high level scenario involving a user (student or teacher) in a teaching or 
learning related task. This high level scenario is then refined and adapted to local 
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conditions of the partners, as more details emerge. Refinements take into account the 
availability of users of specific types, of the available language abilities, and of the content 
present for a specific language.  
 
Since the functionalities become available at different points, the validation of the keyword 
extractor and glossary finder (WP2) is further advanced than that of the ontology based 
functionalities (WP3). We set out in more detail the validation 
 
Partners are currently using the implementation within ILIAS to set up the functionality as 
it will be used in the Tutor / Content Provider Scenario (section 8) which has been 
developed to test the WP2 functionalities, with user trials planned between now and 
November.  Initial user trials with a small set of expert users, using the ILIAS system, 
began at the OU during May. This initial experiment revealed that keyword annotation 
would be welcomed by expert users, but at the same time showed that the quality of 
keyword extraction on English content needs to be improved to support a realistic trial. In 
discussion with WP2 partners issues related to the language models were identified and 
work is in progress to improve them. WP2 partners are looking at the results from 
different styles of content , formal reports, instruction, academic papers etc, to see 
whether there are significant performance differences between them. 
 
Performance issues need to be resolved before wide scale trials are attempted. We will 
continue small scale trials during June, July and August with a view to creating a detailed 
instantiation of the Tutor / Content scenario and finalising the questionnaire to be used in 
the final evaluation.  
 
We are also focussing, as a priority matter, on the content available in the repository and 
how it maps to content, its coverage in terms of topics and sub-topics, and the ontology 
across  groups of languages so that we can refine a meaningful multi-lingual searching 
user scenario. Recent activity has included the identification of a first set of content topics 
which can be used both for testing purposes and for preliminary trials of the scenarios.  
This will support the work of the development teams, particularly WP3 and decisions 
affecting ontology coverage. We have selected content linked to ‘Office software’ as it is 
widely available in each language and also offers the opportunity to search multi-lingually 
as the depth and breadth of coverage varies between languages making such searches 
realistic. 
 
However, as a result our experiences, the initial schedule we envisaged for pilot validation 
is being revised in cooperation with the partners responsible for the development and 
integration of the functionalities. 
 
5.4 Further Sections 
 
The following sections will focus in more detail on the validation strategy and plan for the 
Keyword Extraction functionality (section 6), the Glossary Candidate Detector (section 7), 
and the combined functionalities delivered by WP2 via a Tutor/Content provider Scenario 
(section 8).  
 
We will then describe our approach to the validation of the ontology based functionalities, 
(which include the multi-lingual search capability), our initial planned tests (sections 9, 10, 
11 and 12) which are expected to evolve further during the next few months.  
 
We will conclude with several sections detailing on our methodology, including an outline 
of the Validation process (section 13), a motivation for the use of search scenarios 
(section 14), and conclusions. A number of documents, including the results of some of 
the tests are listed at the end of the report and are sent separately. Appendices 1 and 2 
cover the questionnaire that informed our convergence on search scenarios as set out in 
section 14. 
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6. Verification and Validation of Keyword Generation functionality. ( 
Keyword Extractor Ð KWE) 

 
This section describes tests for verifying and validating the functionality associated with the 
Keyword Generation functionality.  These tests are led by WP2 under the control of the 
workpackage leader. The methods used here employ mostly quantitative methods alongside 
human judgements. A number of experiments have been proposed in our quest to determine 
the accuracy and quality of the keywords extracted by the KWE – these are documented 
below. This is work in progress: the number and nature of these tests, and possibly additional 
tests will be influenced by the results obtained as tests progress. We indicate in which reports 
(on the project wiki) results can be found for test we have already completed. 
 

6.1 Testing the overlap between KWE output and keywords annotated by humans 
 

Aim: To gain an overview of the coverage provided by the Keyword Extractor, compared 
to keywords selected by the human annotators. Document the performance of the tool 
compared to human judgments and give hints to the improvement of the linguistic model 
for each language. Test the various implemented statistics to find the best statistic for 
each language. Test the influence of retrieving multi-word-keywords on the results. 
 
Method:  The test has been carried out by members of WP2.  
For each language, all Linguistically Annotated documents which had been annotated for 
use were run through the KWE. A script was then run to compare the generated list of 
keywords against the human annotated keywords. Special care was taken to assign a 
score in the case that the KWE output partially matches the human annotation. This 
reflects a scenario where a keyword candidate which only partially matches a keyword is 
of more help to the user than no output at all.  
 
The differences between the two sources have been investigated thoroughly and reported 
back to inform the ongoing development of the linguistic annotation and the KWE. For 
example differences may relate to specific types of keywords, forms of keywords, multiple 
keywords … etc. in different languages. 
 
Summary of results: For almost all languages TFIDF produced the best results. In some 
cases ADRIDF statistics slightly outperformed TFIDF. RIDF consistently produced the 
worst results. Matches are between 0,33 and in the proximity of 0,6. Results for all 
language increased when multi-word keywords up to maximal length of 3 were retrieved. 
Summary results in Table 2 below. The detailed results of these tests can be found in the 
Annexe to this report as KWE  Report Summary.pdf . 
 
 

Language Best average value 
achieved 

With method And maximal keyword 
length 

Bulgarian 0,54 ADRIDF 10 

Czech 0,64 TFIDF 3 

Dutch 0,57 TFIDF 2 

English 0,41 TFIDF 3 

German 0,72 TFIDF / ADRIDF 2 

Polish 0,41 TFIDF 10 

Portuguese 0,43 TFIDF 10 

Romanian 0,8 TFIDF 10 
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Table 1: Summary of overlap between automatically extracted and manually annotated 
keywords. Note that partial matches are given a partial score. 

 
 6.2 Testing inter annotator agreement for the keyword selection task 

 
Aims: a) To assess the human performance and agreement in their judgments for all 
languages as an upper limit for the performance of the KWE; b) setting a gold standard 
against which the KWE can be evaluated 
 
Method: The tests were carried out by a minimum of 12 students from each partner 
institution and were supervised by a member of the project team. Students worked with a 
printed copy of a single LO of moderate size. Each student was then asked to select 
keywords from the document. They entered their list of up to 20 words in electronic 
format, e.g. in an excel spreadsheet, together with a confidence value before submitting 
to the evaluators. Students were also asked to rate their expertise and experience with 
keywords against pre-defined criteria. The results were converted into machine readable 
format to perform inter-human agreement analysis. For the assessment of inter-annotator 
agreement, a version of kappa statistics suggested by Bruce and Wiebe (eg Bruce and 
Wiebe 1998) was chosen. Inter-annotator agreement turned out to be low, varying 
between 10 and 30 percent across languages. The KWE extractor results were compared 
as another judge to the results of the human judges. The average agreement values of 
the KWE are comparable to the values of the human judges for most languages. 
 
Furthermore, weighted (ranked) list of keywords will be machine generated.  Those 
keywords which have been selected by the majority of human judges can then be used as 
a gold standard against which the KWE output will be compared. 
 
Most partners used a document for their experiments which is available in all languages. 
The human judgements for those languages as well as the results of the keyword 
extractor can therefore used for cross-lingual investigations. 
 
Below experimental results in Table 2. Detailed results can be found in the Annexe to this 
report as document: IAA.pdf   
 
 

Language Average Human 
IAA 

Performance KWE 

Bulgarian 0,20 0,09 

Czech - - 

Dutch 0,21 0,26 

English 0,13 0,09 

German 0,26 0,23 

Polish 0,18 0,09 

Portuguese 0,17 0,18 

Romanian 0,21 0,27 
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Table 2: Summary of results of the inter annotator agreement experiment using Kappa 
statistic. 
 
6.3 Testing the appropriateness of autmatically generated keywords  
    
A further experiment is proposed where the user will validate the proposed keywords by 
ranking their appropriateness. 
 
Aim: The test is devised to establish whether restricting the participant to a limited set of 
keywords will result in greater agreement with the KWE results. Further with inter-user 
agreement be higher? 

 
Method: 
The user will be shown/given a list of generated keywords together with a print-out of a 
single LO: 

• the top 10  
• the top 20 

They will be asked to mark relevance against each proposed keyword 
1 = very relevant (would be a definite searching term) 
2 = quite relevant (would be a secondary searching term) 
3 = not relevant to the document 
4 = not a valid term. (these will ideally have been filtered out by the time the test is 
run. 

 
Note:  

• this task does not require users to interact with the software and so could 
be run in a classroom environment 

• information on the content and also the level of domain knowledge of the 
user should be recorded. 

• It could be hypothesised that an expert user will closely agree to the KWE 
results if ‘good’ words are generated and significantly disagree if ‘poor’ words are 
generated. 
 
 

6.4 Testing the effectiveness of assigned keywords through ÔSearchÕ 
 
Aim: To assess the effectiveness of pre-generated keywords (manual and automatically 
extracted) in terms of capturing the user’s information needs. 
 
Method: the tests will be carried out by project partners or by members of user group. 
Each user will search for content / part of known content by using a range of Keywords. 
They will be asked to find content on a specific topic noting the keywords they used. 
Users will be assigned to one of two groups. 
 
One group (A) will use keywords taken from a pre-defined list. A second group (B) will 
use words of their own choice - user defined. A record should be made for each attempt 
noting the keywords entered and content returned after each attempt. 
 
We will measure Success using the following criteria:  

Content is found within 1 – 3 attempts 
Content is found within 4 – 8 attempts 
Content is not found within 8 attempts (assume user would give up) 

 
  6.5 Testing the validity of keywords abstracted for multi-lingual content 
 
Aim: To identify the degree of variability in the performance of the KWE across languages 
(in a local context). This will inform our choice of content for the scenarios. 
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Method: the test will be carried out by project partners or by a content provider using texts 
selected in different languages which are either the same document / or contain similar 
content. This is possible because our collection contains the Calimera Guidelines which 
are available in most language, and where at least one document was included in the 
establishment of the gold standard.  For the chosen content the KWE is used to generate 
keywords in each language. The results will then be compared and discrepancies 
identified and examined.  

 
6.6 Further Development and Testing of KWE. 

 
     6.6.1 Issues to consider 
 
In examining our results we should consider a number of issues: 

1 Does the use of methods of term extraction based on frequency identify terms 
rather than topics (we have also been using our tool to support ontology building 
which required term extraction) and does this affect the level of user agreement 
with the proposed keywords? 

2 A gold standard for a document has not yet been established based on the 
proposal of a number of experts. Has measuring the KWE results against the 
annotation (test 6.3 ) carried out by a single person been a valid comparison? 

3 The inter-annotator agreement experiments demonstrated, by showing low 
agreement, that selecting keywords for a document is not a straightforward task 
for humans, and indeed indicate why there is a demand for an automated tool.  

4 The KWE as we have developed differs from other such tools as it identifies 
multi-word keywords and operates on multi-languages.  

 
 

6.7 Further experiments 
 
It is proposed to carry out pilot experiments with two further extraction methods to 
investigate whether they will produce keywords that align more closely to the user’s use 
of ‘topic’ words. 

 
6.7.1 Term burstiness  

The distribution which this measure models is said to reflect the relation between a 
topic of a passage and its wording. In their papers, deRoeck and Sakar show that 
they can reproduce Church's result.  

 
6.7.2 Lexical chains  

Lexical chains offer another approach to capturing the topics and topical progression. 
We can experiment with them, which will of course take 
some time, and we will use Wordnets for this task.  
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7. Verification and Validation of the Glossary Candidate Detector (GCD).  
 
The first cycle of verification of the the GCD functionality has taken part in spring. The results 
of these initial experiments have lead to an improvement of both the evaluation methodology 
and of the tool development process. The consequences for the tool development process 
are reported here and have been presented in a paper by Eline Westerhout and Paola 
Monachesi: “Extraction of Dutch Definitory Contexts for elearning purposes” at CLIN 2007. 
Methodological issues have been discussed in  two papers by Adam Przepiórkowski et al., 
a)“Towards the automatic extraction of definitions in Slavic” presented at a workshop on NLP 
for the Balto-Slavonic languages at the ACL conference, b) “On the evaluation of Polish 
definition extraction grammars” submitted to the Polish LTC conference 2007. Both papers 
are attached as appendices to that report. 
 
The software of the glossary candidate detector consists of three parts:  

- grammars which match the patterns of definitory contexts, one grammar for each 
language  

- a third party tool for the processing of these grammars and the matching of the 
defined patterns with the annotated learning objects (lxtransduce, provided by the 
language technology group at the University of Edinburgh) and  

- a programme which runs the processing tools with the grammars and extracts the 
results.  

 
Only the first component is subject to the evaluation because it has an immediate impact on 
performance. The choice of lxtransduce has already been motivated in Deliverable D2.2. The 
whole conglomerate of grammars, processing tool and the wrapping programme will 
eventually be validated as a whole since this embodies the functionality which our user will 
work with. 

 
7.1 Testing recall, precision and F-measure of the Glossary Candidate Detector 

 
Method: We base our evaluation on standard measures of recall and precision. The 
quantitative evaluation of the GCD uses 450 manually annotated definitions, present in 
the linguistically annotated resources for each language. These definitions are divided 
into two sets:  

a development dataset, on the basis of which which the grammars are developed,  
a heldout dataset which is used for adjustment of the grammars  
a test dataset, on which the grammars are tested.  

 
A programme has been written which compares the automatically extracted definitions 
with the manually annotated definitions on a per-token-basis. Recall is defined as the 
share of automatically extracted tokens which are also manually annotated compared to 
all manually annotated tokens, and precision is defined as the share of automatically 
extracted tokens which are also manually annotated compared to all automatically 
extracted tokens. 
 
Results: The results of a first round of evaluation are presented in the table below, and 
produced recall values of between 4 and 40 per cent and precision values of between 9 
and 61 per cent. 
 
language recall Precision 
Bulgarian 0.04 0.0916 
Czech 0.3835 0.3195 
Dutch 0.18 – 0.59 0.11 - 0.48 
German 0.1 0.41 
English 0 – 0,11 0 – 0,38 
Polish 0.05 0.42 
Portuguese 0.21 – 0.63 0 – 0.38 
Romanian 0.372  0.612 
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These are weak results, with very low recall and precision. They show a high variability in 
performance within a language, and also a high variability in performance when 
compared across languages.  
 
With this as our starting point, we developed the following strategy for improvement. The 
definitions have been divided into several types, namely a) is-definitions, b) definitions 
with other verbs, c) definitions with punctuation instead of a verb, d) definitions with layout 
markers instead of a verb, e) defintitions with pronouns instead of a marked term and f) a 
non-classifiable rest, called 'other'.  
The grammars have now been optimized for the most frequent types(s) of definition 
patterns, which are is-definition and verb-definition for almost all languages. In addition 
the evaluation measures were adapted to use the sentence as the linguistic unit for 
comparison instead of the token.  
 
The iterative process of testing and improvements is continuing. It has lead to 
considerable improvements for most languages. We are working on a detailed report 
which documents the achievements for each type of definitory pattern and for each 
language. One difficulty is the absence of an informative base-line that can be used 
across languages, since the process is language sensitive. A detailed report of the Polish 
group, which has been submitted to a Polish conference, shows that the results which 
have been achieved by the new strategy are comparable to results obtained by other 
research groups. For Polish, the recall values are between 60 and 75 per cent, the 
precision values are between 19 and 20 per cent.  
 
Another consideration is that this kind of evaluation assumes a high quality of manually 
annotated definitions. This is problematic, since the task of identifying definitions in 
instructive texts is ill-defined. Using different variants of the kappa statistics of measuring 
inter-annotator agreement between a pair of annotators, the Dutch group got maximum 
values of 0.42 and the Polish group between 0.3 and 0.42 (with a value of 1 signifying 
perfect agreement). It is therefore desirable to find feasible ways of evaluating the output 
of the glossary candidate detector independently of the manually annotated definitions. 
We will do this in the near future. In the meantime, we turn our attention to user focused 
evaluations. 
 
A report on the Quantitative evaluation of the glossary candidate detector is in the 
annexed document : GCD summary.pdf 

 
7.2 Testing the quality of extracted definit ions through search and selection 

 
Aim: These tests are different in approach from the previous ones, in that they seek to 
use user feedback as a means of establishing the effectiveness of the GCD. The test will 
be carried out by project partners and / or by members of the user group.  
 
Method: The test should be run first outside of the LMS environment and then within 
ILIAS, to ensure that the evaluation is not influenced by the ILIAS interface in the first 
instance. Users will submit a learning object with the request for definitions / glossary 
candidates. 
Care must be taken to ensure that the content chosen for this task includes several well 
defined definitions. Users will be presented with a list of glossary candidates extracted by 
the GCD. Users will  

a) accept,  
b) modify or  
c) reject  

each glossary candidate. Quantitative measurements will be made using these three 
categories. 
This test is similar to experiment which is outlined in section 6.3. 
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8 Draft Scenario for the evaluation of WP2 functionalities (A Tutor / Content Provider 
Scenario) 

 
The following scenario has been used during the development stage in order to envision the 
added functionalities, and to help focus on credible user tasks in the context of e-learning. We 
started with this scenario because the WP2 work is the most advanced. Apart from the 
delivery of the functionalities in an integrated system, the scenario also has a high 
dependency on the availability of suitably experienced users, and content that is consistent 
and helpful in the execution of the task. This scenario will be run by different partners. Since 
content is not uniformly available in all languages, and user expertise will vary, the actual 
scenarios that will be run need to be adapted to local needs within the constraints described 
here.  
 
This scenario was developed over several months in collaboration with partners and will 
illustrate the advantage of scenario based validation, in focusing development and integration 
on user- and task-focused issues and their resolution. 
 

8.1 Context:  
 
Our scenario is tutor-centred and involves the creation of new content. (Note that, since 
the linguistic annotation system does not yet run in real time, “new” content is simulated 
using the annotated and processed texts we have collected for the project.)  
 
George King (Z) is a tutor at (Y) university. He teaches a group of second year 
undergraduate (X) students who are studying (W). George has planned a Quiz activity for 
one of his student groups and has identified, or created, some additional new content 
which is required to supplement existing material. This content will be made available to 
students through their LMS. The Quiz will form the basis of a separate searching scenario 
with student users whose tasks will include finding definitions, examining glossaries, 
identifying themes/sub themes and finding related content, via text based, keyword based 
and ontology based search. 
 
The tutor scenario is comprised of a different number of episodes each of which can be 
tested independently as functionality is made available or changed. Feedback is collected 
by interview and questionnaire. The complete scenario will be used for the final user 
evaluation. 

 
The following sections illustrate how the scenario can be used to inform the developers 
of user issues. 
 

8.2 The scenario structure - a number of episodes: 
 
The user is encouraged to engage with the task of uploading new content via a number of 
steps. The scenario assumes the user is familiar with the content. The steps are as 
below. 
 

1. Upload content 
2. Allocate Keywords by selecting from the list of proposed keywords generated 

by the Keyword Extractor. Supplement this list if necessary by adding their 
own choice of keyword. 

3. Select Definitions for terms from those proposed by the Glossary Candidate 
Detector. Modify or add to these if required. 

4. Generate the glossary for content 
5. Link content to the correct point in the Ontology ( or check the system 

generated location) 
6. Save the content and meta-information to system. 
7. Verify the results for student activity.  

7.1. Searching using set/subset of keywords should retrieve the content. 
7.2. Searching for a definition of a term should retrieve the correct 

definition.. 
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7.3. The content should be ‘displayed’ against the correct position in the 
ontology. 

 
The Episodes can be mapped against the developed functionality as follows: 

 
Developed functionality Episode 
Keyword Extractor 2 
Definition Finder 3 
Glossary creator 4 
Ontology relations 5 
ILIAS interface/processing 1,6. 7 

 
8.3 Extraction of High level system requirements. 
 
Examining the episodes from the perspective of the user it is possible to identify some 
high level system requirements. 

 
Episode Requirements  
 Primary Secondary 
1. The user can find and upload content into 

the system. 
 

2. The user can select option to allocate 
keywords 

For keywords with definition 
attached this could be 
shown/indicated 

 A list of keywords in ranked order is 
displayed to user 

Issue 1 , 2 

 User can view more of the generated 
keywords 

 

 User can select or reject each keyword  
 User can add their own keyword(s)  
 Keywords are saved with/linked to 

content 
 

3. The user can select option to ‘find 
definitions’ 

 

 Definition is displayed linked to position in 
text 

 

 User can select or modify definition Issue 3 
 Definitions are saved  
4. The user can select option to add 

glossary to text 
 

 The glossary is shown to the user  
 The user can save the glossary Issue 4. 
5. A link is created from the content to the 

ontology 
Issue 5. 

 User can view proposed link to ontology Issue 6 
Or User can create link from content to place 

in ontology 
 

 User can change link  Issue 7 
6 User can save  

 
 
Such scenario based validation methodology and practice, will gives rise to a list of user-
focused issues to be resolved in the development and integration of the system. In this 
case, the issues identified are:  

• How many keywords should be displayed?  Should this decision be based on a 
criterion identifying highest ranked candidates up to a given number? 

• Does the User have the Option to set the number of keywords shown?  
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• Will modified definitions be stored alongside existing versions linked to a 
particular text?  For different ‘pedagogic levels’ of text it is to be expected that 
definitions of terms change (become more detailed and refined).  

• What happens if the user is not satisfied with the glossary?  
• How is the ontology link created / stored, and how it is presented to the user?  
• In what way can the link to the position in the ontology be shown? 
• Changes to link may be necessary when the ontology expands with sub-themes. 

Should this be restricted to users with certain system permissions? 
 
We are currently focusing on resolving these issues in the integrated environment. We 
are also locating content and identifying users at different partner institutions, so the pilot 
can be fleshed out. We ran a first pilot at the OU, using the current version of ILIAS on 
English content but were not able to secure a sufficiently reliable list of automatically 
extracted keywords to complete a meaningful pilot at this stage. 
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9 Validation and Verification of LT4eL Ontology. 
 

9.1 Criteria for evaluation 
 
The requirements of the LT4eL project and the usage of the ontology in it, has allowed us 
to include elements of the evaluation of the ontology in the first year of the project.   
Furthermore we believe that the selected methodology for the construction of the ontology 
leads to an ontology which is of good quality with respect to its usage in the project.  
During the first year our main concern was to ensure appropriate coverage of the 
ontology and its conformity to the OntoClean methodology. The coverage was dictated by 
the available resources: the keywords annotated by all partners. The coverage was 
additionally checked during the rest of the project by feedback from the annotation of the 
learning objects of all partners and by its usage in real application tested via scenarios.  
Thus, for the evaluation of the ontology we selected the following criteria: 
 

9.1.1 Coverage of the domain.  
The main usage of the ontology in LT4eL is to support annotation of the learning objects 
with ontological information, which is later to be used to support (multilingual) search for 
learning content. Thus, as a first requirement we decided that the ontology needs to cover 
the concepts necessary for the annotation of the learning objects in the corpora of all 
partners. The second requirement is for the ontology to cover the domain uniformly.  
The first requirement was ensured by the following steps in the creation of the ontology 
and its usage in the project:  
 

o the initial source of terms to start the creation of the ontology are the keywords 
manually annotated in the learning object of all partners. Thus, we cover the 
concepts highlighted by these keywords in the learning materials of the partners; 

 
o the annotation of the learning object with ontological information was a test of the 

coverage. During the annotation of learning objects with ontological information 
there was feedback on the missing concepts necessary for the annotation of the 
learning objects. After the completion of the annotation, the reported cases were 
analysed and appropriate extension of the ontology is being performed. In 
addition to this we will carry out checks on the automatic selected keywords in 
several languages.  

 
The second requirement has been ensured by the following steps that were carried out in 
the creation of the ontology:  

o the collection of definitions from the Internet help to identify all (or most important) 
meanings of the selected keywords, not just these that are used in the learning 
objects of the partners;  

 
o we have added some concepts that are registered in other sources. Specifically 

we added the concepts from OntoWordNet that are attributed to the domain of 
computer science.  

 
9.1.2 Ontology structure   

We checked the structure of the ontology with respect to OntoClean methodology. We 
have aligned the ontology to DOLCE upper ontology which is already constructed with 
respect to OntoClean methodology. Additionally, we will check the concepts with many 
sub-concepts in order to discover missing generalizations.  
 
9.2 Searching using the Ontology   
 
We will carry out a number of tests to perform quantitative and qualitative evaluation of 
the search process. 
 

9.2.1 Some prerequisites to explore ontology facilit ies: 
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Before a user can take advantage of ontology facilities there are a number of possible 
alternative pre-requisites: 
 
- The definitions of meanings are translated into the native language of the user; together 
with appropriate terms/free phrases. This is the ideal situation. (In the project, at the 
moment, there are definitions only for English and Bulgarian lexicons.) 
 
OR 
 
- The user can rely on the English-worded definitions, i.e. she/he has a good command 
of English as lingua franca. This is a common situation in real world – only a few 
ontologies, available on the net, are equipped with lexicons and even less with terms in 
language different from English.  
 
OR 
 
- The user knows some language other that his/her native and English. For this language 
there are definitions, and the user can access them. This is a rare situation. 
 
In order to show an ontology to the user (or a part of it), the ontology has to be 
represented in an appropriate for this format. 
 
For the moment, we accept that the ontology has to be translated in the terms of some 
language and to be shown in a graphical form. Alternative access to the ontology could 
be via lexicon ordered alphabetically.  
 
A consequence from the prerequisites is that we have to be able to measure the impact 
of the ontology itself, but also of the lexicons. A poor lexicon could be also a problem for 
bad annotation of the learning objects and for misleading usage of the ontology. 
 

 
9.2.2 Lexicon v Ontology Search. 
Method: Select several topics which exist in our documents, for example: formatting text; 
printing a document, saving a presentation. 
 
For each topic create two search queries: 

i. list of terms as they are given in the lexicons aligned to the ontology (we could 
surmise that an inexperienced user will start the search with the help of a lexicon) 

ii. list of concepts from the ontology 
 
Thus, there will be two search queries which represent the same information in two 
different ways - via terms, or via concepts. 
 
Perform the following two searches: 

i. For the first query we perform full text search. 
ii.      For the second query we perform an ontology search (including query expansion). 

 
Each search will return a number of documents.  
 
Because it is subjective we will ask somebody else to assess which documents returned 
by the both searches are relevant to the topic. Count how many documents somebody 
has to read before find a relevant (or 5 relevant) document. On the basis of this we could 
conclude which search is better, e.g. the better search might be defined as follows: 

• returns a relevant document earlier in the list of documents 
• returns more relevant documents in the first 100 returned documents 

 
9.2.3 Selection of appropriate paragraphs to a topic 
Method: Two group of users are set the task to extract paragraphs (or other text segment) 
relevant to a predefined topic. Both groups have access to the lexicons. One of the group 
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uses the links from the lexicon to the ontology in order to perform ontology searches and 
the other group only searches via the terms in the lexicon (keyword or full text search). 
The evaluation will be on the basis of the number of the correctly selected paragraphs 
within a given time. 



  Page 20 of 37 

 
10 Ontology Usage in Scenarios 
 
The ontology will be evaluated with respect to its real usage in the context of integrated 
scenarios, where the ontology will be used to support various complex tasks for tutors and 
students. The behaviour and coverage of the ontology will be tested and refined before 
detailed scenarios can be drafted. This task is ongoing and is part of the next phase of the 
project. 
 
In preparation for this stage WP5 partners have engaged in a number of common activities to 
identify areas within the ontology which are represented by a suitable amount of appropriate 
content to support a variety of User requirements. For example when studying topic ‘A’ the 
user may seek information, explanation, examples or case studies. They may wish to read 
around the topic by exploring further sub-topics ‘B’ & ‘C’ or read more on related topic ‘D’.  
Additionally, in a multi-lingual scenario, they may be search for this additional content in other 
languages.  

 
Our tasks have been to 

• examine all documents in each language corpus to identify the main topics and 
sub-topics contained in each 

• identify content which has complementary and/or supplementary contact in a 
second language (for most partners this is English)  

• check for these documents to see whether the segmentation of large documents is 
appropriate 

• identify topics where additional content is needed. 
 

Engaging in these activities has brought awareness to all participants of the reliance we have 
on appropriate content.  

 
10.1 Outline Draft Scenarios & User Roles to take advantage of an ontology 

based search. 
 

Validation of the ontology based functionalities creates special challenges, in that 
ontology based search (particularly in a multi-lingual context) opens up the possibility of 
the system supporting tasks that are not currently available to users. For instance, with 
current search technology, it is difficult for users with passive knowledge of an additional 
language to find material in that language without engaging in pro-active (term based) 
search behaviour, because this requires active knowledge of (possibly technical) 
vocabulary, and the morpho-syntactic characteristics of the language as they are treated 
by a specific search engine. For this reason, we need to separate out validation of 
ontology-based functionalities which do not involve cross lingual factors, from those that 
do. 
 
For the mono-lingual functionalities, we will focus on users and tasks that are supported 
by the following characteristic behaviours. 
 

- Course Creators, who assemble existing content together in a structured way 
within a given pedagogic context; creating a cross-linked course which is offered 
to students to satisfy a number of related learning objectives. 

- Content Authors or Providers, who create or re-deploy learning content (LOs) 
either as open content for public use or as content for a specific educational 
organisation’s sole use. 

- Teachers who wish to find additional content to support their teaching, enriching 
or extending the given content. 

- Students who are studying in their own language 
- A Tutor wishes to find further content related to a specific part of the ontology (eg 

for consistency check) 
- From a specific point in the ontology or from a specific item of content a tutor 

wishes to find related content. 
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11 Multi-lingual opportunit ies. 
 
The project benefits from the participation of partners from nine different language groups. 
The languages covered are Bulgarian, Czech, Dutch, English, German, Maltese, Portugese, 
Polish and Romanian.  This presents the opportunity for cross lingual comparisons during the 
development and evolution of the functionality as well as in final user trials. 
 
This opportunity is facilitated by parallel documents which exist in many of our languages as 
part of the Calimera collection, This provides a unique opportunity for some direct 
comparisons between the performance of a technique across languages, and for identifying 
the extent to which language dependent factors should influence expectations associated with 
acceptable performance, even in quantitative evaluation regimes. For instance, sparseness is 
a known contributing factor to technique performance, and it is known that different languages 
appear to display different degrees of sparseness for similar texts. The availability to the 
project of a parallel corpus will allow us to verify (even quantify) to what extent language 
choice (e.g. English vs. German) plays a role in technique performance (e.g. stemming). If 
this can be established, it should be possible to formulate different base-line measures to 
reflect reasonable expectations for the performance of a technique as a factor of the language 
it is deployed on. 
 
Within the project, possibilities include cross language examination of keywords extracted, 
definitions proposed, lexicon coverage and ontological mapping. Information from these steps 
can be used, for instance in comparative studies validating precision of lexica. 

 
From a user’s perspective, if the same documents are available in all languages, then they 
should be retrievable during multi-lingual searching. If it is a restricted language search then 
they should be returned for those chosen languages. However, several flexible options are 
possible. For instance, a glossary in a second language can be used for full text query 
expansion 
 
Crucially, our ability to test this in the context of user- and task- focused evaluation depends 
on the identification of appropriate users. We have identified the following likely multi-lingual 
combinations for each partner based on the languages used by students in each group. 
 
Partner 1st Language  Main alternative language(s) 
Bulgaria Bulgarian English 
Czech Czech English (Dutch?) 
Poland Polish English (German?) 
English English (no single language) 
Portugal Portuguese English 
Winterthur (Switzerland) German English, (Spanish, French)  
Utrecht Dutch English (German) 
Malta Maltese English 
Romania Romanian English 
Tubingen German English 
 
Not all language pairs are covered by the project and for most partners the alternative 
language is English.  The challenge is to identify topics and subtopics in the chosen 
languages which complement each other to satisfy the requirements for grounding a user 
scenario. We are currently examining each of our documents to identify its main topic and 
subtopics.  The results will be used to facilitate the choice of content for multi-lingual 
searches. 
 

11.1 Outline Draft Scenarios exploring Mult i-lingual tasks 
 

As said earlier, the validation of multi-lingual functionalities charts new territory. We will be 
investigating to what extent support for both tutor and student focused tasks can be 
enhanced by drawing in content in different languages. This has to take account of the 
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specific abilities of each user as well as the availability of content. We are currently 
looking at the following outline tasks. 
 
11.2 Outline mult i-lingual Scenarios for teachers 
 

1. A teacher of graduate students wants to assemble a number of additional 
resources to assist their students with the higher level skills required for their written 
work, papers, thesis etc. He/she searches for appropriate content and then makes 
them available to the students via links from their course area in LMS. 

2. A teacher of undergraduate students has been asked to create a short course on 
the creation of Web pages. He is searching for relevant content.  

3. A bi-lingual teacher is looking for content in the language of the course but does not 
find any/ enough/suitable content.  He decides to look in English (or another 
language) for content which might be translated. 

 
11.3 Outline mult i-lingual Scenario for a student 
 
A student has just completed studying in English a topic on 'The use of computers in 
Schools'. Their first language is German and they prefer to read content in this language. 
They are interested in finding more information on the use of this topic within their subject 
domain. 

 
11.4 Opportunity for a tril ingual scenario in a real eLearning environment 
 
Background 
DAAD offers the possibility for German Professors to offer courses in countries from 
 East-Europe, especially in the sections with teaching in German language. As for a 
German professor it will be difficult to spend a whole semester abroad, so a good 
decision is to be on place at the beginning and end of the semester, and to offer the rest 
course through eLearning. 
 
 Such a project will run starting from March 2008 at the Technical University Bucharest 
where University of Hamburg will offer a course about Machine Transaltionat, in the 
section of BWL, "Betriebswirschaftsklehre" . The exact translation is not known but it is 
related to Economy. The students will be non computer scientists. The course will be 
offered in German (the section is with teaching in German) but students have good 
knowledge of English and, of course, Romanian. 
  
Method and opportunities 
The eLearning platform to be used has yet to be decided so it would be possible to use 
ILIAS. It will be a little bit difficult to link document about MT to our ontology as it is now, 
but it may be possible. However, even with the ontology we have now, 
the following tasks can be performed: 

1.  Students are given the task to prepare a multilingual lexicon in XML-format. 
There will be no time to teach XML, so to do this students can search the 
documents about XML which we will link to the ontology, and solve the task 

2. Students will be asked to write something about a particular web-service, 
namely On-line MT. They will have to search documents about Web-services 
on the on-line platform 

3. Students could be asked to generate a lexicon with CS terms, and use the 
ontology for this   

4. Students will write a final report in Latex, and should use the documents 
available in ILIAS to help them. 

 
It may be possible to carry out some quantitative analysis during the period. For example, 
if the system could record the number of steps a user takes to retrieve a document. In this 
way we could compare what happens if they use ontological search or the simple 
keyword search. Additionally in a weekly on-line session with students they could be 
given a task which requires search, divided into two groups and check which documents 
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are retrieved and how quickly documents are found with or without using ontological 
search. 
 
11.5 Exploiting the ontology. 
 
If we are able to present the ontology structure to users then it may possible to envisage 
the following scenario. 
 
A student has been given the task of reading four set documents, which are all available 
in our system. He is then required to position each of these within the ontology so that he 
can identify the relationships between the topics.  Where there is no direct connection he 
should identify additional content which will bridge the gap. He is required to produce a 
concept map to illustrate his findings. 
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12 The Validation Process. 
 
This section sets out the basic agreed process we follow during the design and administration 
of the validation. The challenge is to co-ordinate design of and implementation of experiments 
across different partners, all of which are operating under different (developer, user and 
content influenced) constraints. The process supports also the envisioning function of 
scenario development, as it creates multiple opportunities for interaction, whilst ensuring that 
responsibilities are covered 
 

• Meetings - a named person will co-ordinate the work of each partner or language 
group has been identified and regular fortnightly virtual meetings have been 
scheduled for partners involved in the evaluation. 

• Many of the group are unfamiliar with using an LMS and most have not used 
ILIAS so before they can supervise user trials they need to familiarise themselves 
with the interface. 

• A small group of testers from each partner group will try out each scenario before 
using it with users. 

• Introduction sessions: It is unlikely that users will be familiar with the ILIAS 
system, and may not be familiar with a LMS, so they will need to be given a set of 
familiarisation activities before undertaking the task. They will be given guidance / 
familiarisation activities in using each of the tools beforehand. These sessions will 
be used to gather some initial feedback which can be used to gain an impression 
of general usability / ease of use. 

• The tasks within the scenario will be targeted so that they can be performed 
successfully. Particularly, areas of the domain / ontology are selected which offer 
good coverage with content and where the content itself has clear links to 
definition(s), ontology node and related content.  We are currently developing 
scenarios around tasks which will involve the user finding answers to a ‘Quiz’.  

• Content – to support the development of the scenarios, particularly those 
involving the use of the ontology and multilinguality, partners are supplying a 
mapping of content to ontology by identifying major and sub topics for each 
document.  The results will be examined to identify where clustering occurs 
around a section of the ontology. An initial examination of the content shows a 
large proportion of content in the form of user guides/ instruction manuals. These 
indicate scenarios for users of the form ‘How do I do ‘X’ ? A scenario can be 
envisaged which states that the explanation in document A is not clear to 
understand so the user searches for an alternative (either mono-lingual or multi-
lingual). This is unlikely to involve the use of ontology based searches. Hopefully 
content can be found which will enable deeper searching where the student 
seeks related content or definitions. 

• Feedback from Users.  
!  It is planned to obtain feedback by using a selection from the 

following: 
o Questionnaires 
o Observations 
o Interviews 
o Group discussion etc. 

• Templates for reports together with example interview questions and 
questionnaires are currently being developed and refined by the OU in discussion 
with language partners. 
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13 The Central Role of Searching in Scenarios 
 
Given the constraints on the type of content made available through the project (see section 
3.1), we envisage that the scenarios will revolve around the search for content. To inform our 
views on the integrated system, and how its effectiveness might be evaluated, we conducted 
a questionnaire among students at the partner organisations.  The questionnaire was 
designed to identify broad information on users of a range of skills, on how they experience 
searching that is carried out in connection with their study. Hence, we were interested to find 
the answers to these questions: 

o In what study activities do students search for content?  
o What is their motivation or reason for searching?  
o What problems do they encounter when searching? 

 
We believe that an understanding of these requirements and problems will enable us to 
scaffold the process within the ILIAS system utilising the functionalities we have developed. 
 
We have received 109 responses from students at 7 different Universities associated with 
language partners. We summarise the findings in Section 15. (Note section 15.8, the 
scenarios students highlight as part of their experience. Our search scenarios will build onto 
these.) 
 
 
Partner Student study level No of responses 
Winterthur (Switzerland) Undergraduate 33 
    “       “ PHD 2 
OU (Students from University 
of Northampton) 

Undergraduate 5 

Portugal Undergraduate 2 
    “       “ Masters 7 
    “       “ PHD 1 
Bulgaria Undergraduate 6 
    “       “ Masters 7 
    “       “ PHD 3 
Malta Undergraduate 17 
 Masters 1 
Romania Undergraduate 4 
 Masters 2 
Utrecht Masters 18 
 PHD 1 
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14 Validation Schedule 
 
The validation schedule is, and will remain complex because the different types of validation 
and evaluation have to be carried out by different partners, in the context of different 
resources (including available content). It has to remain flexible because experimental results 
may throw up the need for further tests and experiments as they become available. The 
Glossary functionalities are a good example of the need to be able to build on progressive 
experimentation in order to drive up performance. The validation is intertwined with 
development. Also, since the scenarios involve users, we have to be able to accommodate in 
our timetable when different user types may be available (eg students’ availability depends on 
the academic calendar). 
 
To an extent, the strategy we have adopted with progressive local refinement of general 
outline strategies has helped under these circumstances, as each local partner retains a 
degree of control over the schedule. As the previous sections show, the evaluations and 
testing experiments associated with system components underlying the new functionalities 
have been planned and executed as an integral part of the WP in which they were developed. 
This has worked quite well, and we envisage to carry on with this approach. However, due to 
the relative timing of WP2 and 3, we are aware that another opportunity is needed to present 
the validation results associated with the ontology based functionalities, and we will produce 
an additional deliverable associated with WP3 for that purpose. 
 
During the first phase of the project (November 2005 – May 2007), WP5 has: 

- set out the validation strategy; 
- contributed to the validation and evaluation of system components as conducted in 

WP2 and 3 
- contributed, through provision of general outline scenarios, to the “envisionment” of 

the integrated system and its capabilities of supporting a user in a meaningful 
learning related task; 

- issued and processed a questionnaire to students which forms the basis of our 
emphasis on search in the validation of the scenarios for the overall system; 

- run preliminary scenario based experiments at the OU, to feed into scenario 
refinement; 

- lead on the preparation for running experiments using scenarios, in particular 
ensuring that the tasks can be successfully completed by the users. 

 
For the remainder of the project, we will focus on scenario based evaluation of ontology 
related functionalities, and on validation of the integrated system. To aid validation in the 
complex multi-partner, multi-lingual context of this project, a decision was taken to run user 
scenarios on a stable state system, version to be taken as at August 2007. (Note that system 
development will not cease but will be undertaken on a parallel developmental system.) 
 
June - end August :  
 

During this period WP2 and WP3 will be working on improvements to KWE, CGD and 
ontology search. 

WP5 will perform the following tasks: 

• assist in the verification of KWE and CGD ( using agreed ‘office’ focussed content. 

•  try out evaluation search functionality  

o identify possible search tasks based on current functionality 

• run through Tutor New Content Scenario ‘WP2’ at OU  

September - end of December  

• Finalise first search scenarios ( by mid September) 

• All partners carry out first run Tutor New Content Scenario ‘WP2’ (by mid November) 
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• Run search scenarios at OU (by early October)  

• first run Student/Tutor ‘WP3’ scenarios (ontology/search) scenarios both monolingual 
and multi-lingual (October/November)  

In parallel with these activities,  

• WP5 partners will assist with the verification of new / improved functionality as it 
becomes available in the parallel developmental system. 

Following these first User Trials of the scenarios the feedback results, together with 
information from the feedback from the testing of the parallel system, plans for system 
improvement and revisions to the scenarios will be made. 

 
• M24 deliverable  
 

January 
• WP5 partners will make final decisions on content to fit the revised scenarios. 

 
February-May  
 

• WP5 final run Tutor ‘WP2’ scenarios (all partners) 
• WP5 final run Student/Tutor ‘WP3’ scenarios (all partners)  
 

M36 final deliverables. 
 
Partners participating in the validation are listed below; 
 

Main scenario based validation: Participating Partners WP5 
Lead:   Open University,  
Main Partners:  University of Hamburg ,  

Zürich University of Applied Sciences, Winterthur 
 
Other partners:  those listed below have been allocated 1.6 person month to contribute to 
validation but are also contributing to validation and testing where that is entwined with 
development and is part of other workpackages. 
 
Utrecht University,  University of Hamburg,  University “Al.I.Cuza” of Iasi, University of Lisbon,  
Charles University Prague,  Institute for Parallel Processing, Bulgarian Academy of Sciences 
University of Tübingen,  Institute of Computer Science, Polish Academy of Sciences , University of 
Malta. 
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15 Conclusions 
 
The project is developing in a prototypical way, with integration moving ahead of refinement of 
the final functionality intended to support users.  Apart from articulating the Validation 
strategy, this report also takes a snapshot of the current state of the validation activity, 
particularly with respect to WP2 functionalities, just before entering the second phase of the 
project. 
 
So far, we have used scenario development successfully as a means of bringing together 
visions of all partners of how functionalities will be implemented and integrated to support 
users in meaningful tasks, and to ensure that critical issues with system components surface 
at the appropriate stage. 
 
We have converged on scenarios that explore searching behaviour over texts in an 
educational context, to accommodate the constraints imposed by our data. This was an 
informed decision that we based in part on feedback from students on their search behaviour, 
which we elicited via a questionnaire. 
 
The two step evaluation process – step one directed at an independent (qualitative and 
quantitative) evaluation of system components; step two focusing on integrated user- and 
task- based qualitative evaluation – is proving useful as a methodology, because it is 
revealing performance issues for each component. These issues can be addressed 
independently for each component, and would otherwise cause interference with the second 
step. 
 
As expected, we are progressing with a process of gradual scenario refinement as the 
functionalities become available, and as the behaviour of components adjust. Importantly, 
refinement has to occur taking into account local constraints as it is impossible to capture the 
added value associated with language technology with centrally formulated highly detailed 
scenarios. This is an inherent characteristic of the nature of this project, with a high 
dependency on content availability and on the fact that trials need to be conducted locally in 
several languages. The fact that components must be expected to perform unevenly across 
our datasets has to be accommodated by the validation strategy, and we resolved this tension 
by emphasising local scenario instantiation. This strategy, of gradual locally sensitive 
refinement, has allowed us to progress with validation during development, has aided the 
envisionment of the system and has enhanced collaboration. We have engaged in a number 
of common activities; firstly an examination of all documents to identify the main topics and 
sub-topics contained in each; secondly the identification of content which has complementary 
and/or supplementary contact in a second language (for most partners this is English) and 
finally for these documents checking to see whether the segmentation of large documents is 
appropriate. Engaging in these activities has brought an awareness to all of the reliance we 
have on appropriate content in order to build scenarios around meaningful user-focused 
tasks. We expect this to continue also in the second phase of the project, particularly for the 
multi-lingual ontology based search. 
 
Current priorities are the completion of WP2 tests and improving component behaviour, and 
locating content to support the Tutor / Content Annotator scenario as part of Phase 1. We 
have started outlining tests and scenario candidates for functionalities delivered as part of 
WP3, which are being integrated at this point. We have also started identifying additional risks 
for the project’s second phase, for example in the different arrangements partners need to 
make to secure suitable users (e.g. students which may need payment), the risks associated 
with confronting inexperienced learning environment users with complex tasks, and the time 
investment required to ensure tasks can be completed successfully. 
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Annexed documents: 
 

A number of reports (mostly referenced in section 6) are available separately and will be sent 
as Annexes with this report. 
 

1. KWE  Report Summary.pdf. 
2. IAA.pdf 
3. GCD summary.pdf 

 
 

Appendices. 
 

 
Appendix 1.  A Questionnaire on searching behaviour for students. 
 
Appendix 2. Questionaire findings 
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Appendix 1:  Searching for course related Content 
 

 
A Questionnaire for students. 

 
As part of a European Project (LT4eL), we are hoping to improve search facilities in a 
Learning Management System, (LMS). It is not necessary for you to have any experience of 
LMS, just to have searched for content related in some way to your study. 
We are interested to find the answers to these questions: 
In what study activities do students search for content?  
 What is their motivation or reason for searching?  
 What problems do they encounter when searching? 
 
We hope that you will help us by completing this electronic questionnaire -(typing in a box will 
expand the box). 
We would like to assure you that all your responses will be treated confidential and that no 
comments you make will be directly attributable to you, 
 
Background information. 
 
1 Name (optional)  
2 Age 18 - 21  22 -26  26-30  Over 

30 
 

3 Country  
4 University  
5 Course enrolled  
6 Level of Course Under-

graduate 
 Masters  PHD  

7 Stage in Course 
study (1st year,.. 
etc) 

 

8 Subject(s) 
studied 

 

 
Language of study: 
   

8 
What is your native language 
(mother tongue)? 
 

 

9 
Is your course presented in 
your native language? If not, 
what language is it in? 

 

10 
If not what difficulties, if any, 
does this create? 

 
 
 

11 

In what situations do/might 
you search for 
content/information in a 
language other than that of 
the course delivery 
language? 

 

native 
language   

 course 
language 

 both  

12 

When researching a new 
study topic do you usually 
search using your native 
language/ your course 
language/both.  
 

Comment: 

13 What difficulties do you 
experience when searching 
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for content in other 
languages? 
 

 
Searching frequency: 

 

How often …. 

Almost 
every 
day 

At least 
once a 
week 

At least 
once a 
month 

Less 
than 
once a 
month 

never 

14 
do you use search facilities ( 
not study related)? 
 

     

15 
do you use search facilities 
(study related) ? 
 

     

16 
are you required to search for  
specific content as part of 
your study 

     

17 do you search when 
preparing for examinations ? 

     

 
Search experience: 
 
18 What format information 

do you regularly search 
for (e.g. text/ images etc) 
? 

 

19 What types of 
information to you 
regularly search for ? 
(definitions, articles etc) 

 

20 What frustrations or 
difficulties have you 
experienced while 
searching for content? 
 

 

21 How do you decide 
which search criteria to 
enter? 
 

 

college 
library 

college 
server 

other 
universities 

Industrial 
sites 

Resource 
site (1) 

22 Which of these do you 
search regularly?  

     
(1) a site on specific subject that provides links, comment and references to other work 
 
22  Describe what you do when you are faced with a list of content as a result of your 

search query. 
 
 
 
 
 
 
 
23 What do you normally do with this additional content when you find it? 
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Example situations: 
Perhaps you had been to a lecture and were following up on an interesting point 
Perhaps you didn’t understand something and looked for an alternative explanation …. There 
are many more 
 
Please help by identifying some situations in which you have recently searched for 
information/content in relation to your study 
 What were you looking for? 
 Why? 
 What type of information / content were  you looking for? 
 How successful was your searching in  getting what you wanted 
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Appendix 2:  Searching Questionnaire findings 
 

1 General difficult ies encountered when searching  
Number of results returned: 
- Large volume of results returned by query 
- No search results returned or content not available 
Relevance of results: 
- Too much “noise” within search results 
- Lots of details, nuances of senses, metaphors 
- Search word is spelt incorrectly 
- Returned content doesn’t provide what is looked for. 
Quality of information: 

• Information returned is often old and out-dated 
• Not knowing whether the information source is reliable 
• Returned results may not be in an appropriate language 
• Best sources do not appear first in list of found documents  
• Relevant sites often do not appear in top search results 
• Often found through links inside documents 
• Need to subscribe to access content when follow link 
• Misleading titles. 
• dead links. 
• Paying $15 for 7 pages of abstract material. 
• incorrect information. 
• information which I cannot comprehend. 
• no information seems to exist on particular domain. 
• more than one keyword would lead you to similar domain information 

sources (but not the same information sources).  
• Contradictory or incomplete content.  

 
 

9 Reasons given to search in non-native language 
a) Subject Terminology is often in English (not NL) 
b) Course is taught in non NL. 
c) Insufficient content available in course language 
d) Insufficient content available in native language 

 
 
10 Problems encountered when performing non-Native language searches 

Translating a query from NL into language required for search is not 
always trivial or direct. 
a. Command of non NL is not satisfactory 
b. Not knowing the exact term or translation of term to search for 
c. Problems translating scientific terms  
d. Need reliable translator for words or phrases 
Understanding returned content 
a. Content returned is at a too difficult linguistic level 
b. Although I can understand words – comprehension is hard 

 
11 Methods used to select search criteria 

Many responses 
a. Randomly select keywords 
b. Enter first idea that comes to mind 
Some responses 
a. Use keywords or short sentence often written in quotes 
b. For specific search within subject use quotations 
c. For general search use keywords 
d. Use a dictionary to identify keywords in non NL. 
e. Conduct initial search with topic-related words, then try to filter results by 
using additional search words. 
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12 Handling search results 

• Search through the first  9  -10 pages & if nothing useful is found, randomly 
select from next pages & hope for success. 

• Select by content location site – look for reliable information sources. 
• Open one after another. 
• If too many refine search. 
• Check accuracy and credibility of source. 
• Read context in which word is used using summary or title. 

 
13 Issues relat ing to Ambiguity in searching 

• Try to avoid ambiguity 
• Search word is ambiguous and disambiguation is difficult to express 
• Supplement ambiguous terms with additional information 

 
 

14 Type of content most frequently looked for: 
1. Articles 
2. Explanations 
3. Examples 
4. Definitions of terms 
5. Background knowledge 
6. opinions 

 
15 Scenarios provided by students: reasons they had searched for course related 

content. 
 

1. Searching for additional information because either lecture material is not 
enough for exam or because interested me.  Searching criteria would be an 
extension of selected topics of discussion during lectures.  Search is generally 
successful, however sometimes it returns PHD level of detail. 

2. Searching for information about what particular technologies are available, 
what they do and how to implement.  These we have never came across 
during a lecture but we need to use them for assignments. 

3. Missed lecture. 
4. Searching for papers which would provide an extension to the information 

during the lecture by looking at deeper theory or provide an example of an 
implemented system 

5. I would search for alternative explanations to that given in lectures so as to get 
a different point of view/explanation for the material in question. 

6. looking for papers in a research area I am interested in, to further my 
knowledge in the area and write a research proposal 

7. When I need to find the latest information on a specific subject or just add 
some pieces of information to the course.   

8. I attended a very interesting lecture on the subject of multiword expressions. In 
order to learn a bit more about this subject, I started by research efforts by 
using the search query “multiword expression”.  As stated before, and following 
my modus operandi, I briefly analysed the first 20 results in which I was able to 
find a very detailed description of this specific field of research, as well as 
conferences and workshops dedicated to the subject in hand. This analysis 
allowed me to create a list of well known authors in this field, with the following 
search queries being exactly these names (alone or concatenated with the 
initial query, which was “multiword expression”) . In almost all these cases, I 
was able to find the author's website, which, in turn, gave me a list of scientific 
papers written by them, with detailed descriptions of their approach on the 
subject in hand. 

9. I was looking for general information connected  to the course I studied, 
actually I was looking for information which I would have liked to learn at that 
course (and , what I thought I would learn at that course). It wasn’t only 
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information which could have been asked in one of the subjects, but it was 
something I felt I needed to know, in order to cope with that course.  

10. I looked for more information because I wasn’t happy about the 
structure/content/presentation of the course, which didn’t have enough 
explanations/examples or a more … “soft” approach of the content of the 
course. 

11.  I was looking for articles addressed to common people ( = explanations, 
examples; things which cold have the title “Introduction in the …. (domain)” ; for 
general information. 

12. Most of the time I am searching for some word(s) that I did know during the 
lecture. First I search for materials that contain these words. Then I try to 
identify new words that are important for the topic. Then I search for them also. 
In this way I learn what I did not understand and also see how it is related to 
rest of the topic. 

13. I needed to write a paper for a subject which reflected the research done 
during the year, focusing in a major topic and relating other smaller topics to it. 

14. I didn’t get the idea in class 
15. I needed to find articles for citation in my dissertation. The biggest difficulty was 

when searching for the term “morphology”, which is used in both Biology and 
Linguistics.  Specifying the query with extra terms avoided this. 

16. I usually only search for expertise articles on the topics, more by author than by 
content, 

 
 
 
 

 
 

 
 
 
 
 
 
 
17  
 


