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Abstract

This report describes the evaluation exercise that was carried out on the BT Case Study as part of the On-To-Knowledge project. The case study was concerned with the application of a number of ontology-based tools to a group of users from a research and development organisation. The objective of the case study was to provide a knowledge sharing environment. The user-focussed evaluation process is described. The results from this process and an analysis of these is then given. Finally a set of recommendations of how to improve the tools are provided.

1 Introduction

The BT Case Study involved the application of a number of ontology-based tools to a group of users from BT’s Research and Development organisation. These tools attempt to improve the sharing of knowledge and best practice amongst the users which is a vital element of their jobs. These tools are described in Deliverable 25 – Knowledge Sharing Prototype [1]. Section 3 of this report gives a summary of the tools and provides a full description of the case study scenario.

The evaluation of the BT Case Study is based upon the On-To-Knowledge methodology that is described in detail in Deliverable 18 [2]. The methodology and the way it has been applied to this case study is described in section 4.

A key step in the methodology is evaluation. The user-focussed element of this evaluation has been employed here which consists of a pre- and post-trial questionnaire, an analysis of system and ontology usage and an expert usability evaluation. The results from these  techniques and an associated analysis are described in section 5.

Finally, section 6 provides a set of recommendations and lessons learnt. These will be used in the future to improve the tools and their delivery to users.

A number of appendices have been added. The first of these is a paper [3] describing OntoShare (the tool with the most significance in this case study) in detail. The second and third appendices give the raw data that resulted from the evaluation exercise. The final appendix is an expert user evaluation report that was carried out on OntoShare.

2 Case Study Description

This section describes the scenario in which the case study was carried out and the tools that were applied.

2.1 Case Study Scenario

The case study was carried out within BT’s Research and Development organisation – BTexact Technologies. A group of people from BTexact who are researching into the fields of conferencing, knowledge management and personalisation were chosen. These people are researchers, developers and technical marketing professionals. Such individuals need to share knowledge as part of their job – they are often referred to as knowledge workers. This was the main reason that they were chosen to participate in the case study. In addition they were readily accessible making the delivery and support of the case study systems easier. 

Although these fields of conferencing, knowledge management and personalisation can be seen as distinct there is some important interaction between them. This is enhanced by the working relationship that has developed between the people in these groups at BTexact in recent years. This was mainly been due to a research project entitled 'The Forum' [4]. The Forum consisted of an 'always on' environment called the Contact Space and a more focussed environment for synchronous meetings called the Meeting Space. Users of the system could move between the two environments as the needs arose. The Contact space employed an agent system that would group users together depending upon their activity (e.g. what web pages they had accessed) and personal interest profile. The idea was to promote chance meetings between colleagues similar to the ones that occur when people inhabit the same office or building. These meetings were easily initiated using the integrated conferencing tools. 

Although the project has completed, the relationships have continued. This is mainly due to the continuing overlap in the fields. One such example is the development of components or web services in all three fields that can be integrated and delivered to organisations using the Application Service Provider model. Examples of where component technology from one area could be used in another area are: (i) the use of personalisation technology in knowledge management to feed business intelligence information to the right individuals (ii) the use of conferencing technology to better support virtual teams, thus improving knowledge flow round an organisation (iii) the use of user profiling in conferencing to deliver appropriate and timely information to conference participants.

It was envisaged that the cross fertilisation amongst the teams would mean that the individuals within them would benefit from the use of the case study tools.

The majority of the group were office based with the remainder working from home. Most of the team members were co-located but each team was located on different floors of the same building.

Some members of the study group used an existing knowledge sharing system called Jasper. One of the objectives of the case study was to determine whether the case study tools were an improvement upon Jasper. Jasper and how it relates to the case study tools will be described in the section 4.4.

2.2 Case Study Tools

The tools used in the case study and the way they interact are fully described in deliverables 12 – Knowledge Sharing Facility [5] and 25 – Knowledge Sharing Prototype [1]. This section will briefly recap on these. A full description of OntoShare - updated for use in the case study – is given in a paper [3] included in this deliverable as appendix 1. 

Figure 1 shows the On-To-Knowledge architecture with the tools in use in this case study highlighted in red. A full description of all of these tools can be found in the On-To-Knowledge Project – Final Report [6]. Figure 2 shows the tools used in the case study and the interactions between them. The most important of the tools in the case study is OntoShare, the knowledge sharing facility. This is the only tool that the users interact with. A core requirement of OntoShare is an ontology that reflects the domain in which it is being used. This ontology is developed by the users in collaboration with a knowledge engineer. Further details on the methodology employed and the actual process that took place are given in section 4. The knowledge engineer uses the OntoEdit tool to capture the ontology. OntoEdit is then used to upload the ontology to Sesame. OntoShare is able to read this ontology from Sesame. OntoShare provides this ontology to the users as a basis for the sharing of knowledge resources.
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Figure 1. On-To-Knowledge Tool Architecture. 

As described in deliverable 12 [5] and in appendix 1[3], OntoShare allows users to share knowledge within a community. Users upload Web pages or textual data to OntoShare. This data is assigned to specific concepts within the ontology and other users who have expressed an interest in those concepts are informed about it.

Over time the addition of items to the OntoShare store will result in a knowledge base where the items are organised as instances of the concepts in the ontology. As well as documents and concepts, this rich ontology contains information about users, comments on documents, when documents were added, etc. OntoShare expresses this knowledge base in RDF (Resource Description Framework) and upload it to Sesame. Once in Sesame, this (effectively marked-up) knowledge can be exploited by other applications such as search engines. 

The final aspect of the prototype is the recording of the usage statistics. This will be used in the evaluation exercise to determine the behaviour of the users both individually and as a group.
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Figure 2. Case Study Tool Interaction

3 Methodology

3.1 On-To-Knowledge Methodology

The methodology developed in the On-To-Knowledge project guides and supports the initial set up of an ontology based application. This methodology is described in deliverable 18 [2]. It was used in this case study to develop an ontology for OntoShare that described the domain of interest for the study group. Figure 3 illustrates the methodology. The major steps are:

Feasibility Study – Here the problem / opportunity area and potential solutions are identified. These are then put into a wider organisational perspective. The intention is to select the most promising focus area and target solution.

Kickoff – In this phase, the actual development of the ontology begins. A requirements specification of the ontology is developed which includes identifying the resources that will contribute to the ontology e.g. existing ontologies that may be re-used & valuable personnel that could contribute to ontology building. The domain and goal of the ontology should also be defined at this stage e.g. the ontology will be used in a knowledge sharing application in the domain of Knowledge Management. Design guidelines should be defined to help users who are not familiar with modeling ontologies. These might include an estimation of the number of concepts and the level of granularity required. The outcome of the kickoff phase should be a semi-formal description of the ontology.

Refinement – This phase involves developing the semi-formal ontology from the kickoff phase into a taxonomy (i.e. adding is-a relations) and then adding additional relations (other than is-a) to form a more rich ontology. This is generally a cyclical process with knowledge about the domain captured from the domain experts using brainstorming techniques.

Evaluation – There are three forms of evaluation in the methodology. These are technology-focussed evaluation, user-focussed evaluation and ontology-focussed evaluation. Technology-focussed evaluation is concerned with evaluating both the properties of the ontology developed and the tools and applications used. Criteria such as language conformance, scalability, performance and interoperability are used. User-focussed evaluation should encompass feedback from users of a prototype tool in the target application environment, usage patterns of the ontology and most importantly whether the ontology based technologies used are at least as good as already existing technologies. Finally ontology-focussed evaluation is concerned with formally evaluating ontologies against a set of rules.

Application & Evolution – The final phase of the methodology is concerned with applying the ontology to its intended domain and managing its evolution. Both centralised and distributed strategies can be employed 
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As shown in figure 3, the final three phases of the methodology are cyclical. It is to be expected that improvements to the tools and changes to the ontology will be introduced in an iterative manner.

The application of the On-To-Knowledge methodology to the BT case study is described in the following sections (4.2 - 4.5)

3.2 Feasibility Study

A feasibility study, carried out with BT’s Global Front Office Call Centre is detailed in Deliverable 24 [7]. It was originally intended that the case study would be carried out with agents from this call centre. Unfortunately, due to management changes, it became impossible to secure support for the case study in that environment. As a result it was necessary to carry out a further, short and informal feasibility activity in order to determine a suitable alternative. This involved identifying both an appropriate tool-set and a suitable user group. Discussions amongst the consortium partners resulted in the eventual user group and tool set that is detailed in deliverable 25 [1] and section 3 of this document. 

3.3 Kickoff and Refinement

The Kickoff and Refinement stages of the methodology were encompassed by an ontology building process. This majority of this process was carried out at a workshop held at BTexact and run by York Sure from the University of Karlsruhe. A selection of 6 key people from the user group were invited to attend the workshop. It was felt that as a whole, they would be able to cover the domain of interest for the whole of the user group. 

The workshop included a presentation that described in basic terms what an ontology is and how they can be used. It also included a demonstration of the OntoShare tool which introduced the tool to the users as well as showing the use of an Ontology in a practical application.

Following this, the ontology building process took place. The MindManager tool was used to aid the process. Deliverable 18 [2] describes this tool and its application to the methodology. The following is a description of the steps that were carried out in the build process.

1. A brief discussion took place on the number of concepts that was felt to be appropriate. Two suggestions of 20 and 50 were made. These were made in the context of the OntoShare tool and how its interface dealt with the Ontology.

2. Each participant was asked to come up with 5+ topics that they felt were important to them. These were then collected. Some early organisation of the hierarchy took place at this stage

3. Further organisation into a hierarchy then took place. This included adding and removing concepts and moving whole sub-branches of the proposed ontology.

4. The depth of the hierarchy was considered to be too deep. The UI aspects were considered at this stage and a decision taken to restrict the depth to a maximum of three levels where possible.

5. It was remarked that organisational groupings (i.e. knowledge management, conferencing, etc.) had been introduced at the top level of the hierarchy. It was decided that this might introduce unwanted boundaries for the users and that they might feel that they could only add documents to their particular part of the hierarchy. Also, some of the sub-branches straddled the top-level areas. The top-level was then removed.

6. The number of concepts across each level was considered in terms of the UI. It was felt that 10-15 concepts at each level would be manageable by the user. Concepts of minor importance were then removed or combined at this stage in order to achieve this.

7. The suitability of the overall ontology was then considered and a few additional refinements were made.

The resulting ontology contained 52 concepts. A screenshot form the Mind Map tool showing the Ontology resulting from the workshop is shown in figure 4.
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Figure 4. Ontology in Mind Map tool.

Following the workshop, the ontology was then loaded into OntoEdit using the Mind2Onto plugin. This enabled the ontology to be further refined before it was uploaded to Sesame. Figure 5 shows the OntoEdit tool with the uploaded ontology. 
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Figure 5. OntoEdit tool containing case study ontology

The group were able to produce this ontology at the workshop which meant that most of the refinement stage (i.e. the organisation of concepts and relationships) had been carried out in tandem with the kickoff stage. Complex relationships (i.e. those outside of the simple taxonomical ones) are not included although these automatically develop (see appendix 1) as data items are added to the OntoShare store and relationships between that data is inferred by OntoShare itself. The over-riding message here is user groups such as the one in this trial can be expected to produce lightweight ontologies such as that shown in figure 4.

3.4 User-Focussed Evaluation

Of the three forms of evaluation in the On-To-Knowledge methodology, the most appropriate for use in the case study is user-focussed. The tools rely on a high degree of user interaction and as such the users are the best resource for determining whether they meet their objectives. Various user-focussed evaluation methods were employed. This section will describe these and the rationale for their use.

The objectives of the evaluation were to determine:

· what the users think of sharing knowledge in an environment such as that used in the case study;
· whether the use of an ontology helps with the storing and sharing of knowledge
· whether the ontology evolution process is effective;
· whether the ontology developed as part of the case study was effective; and
· the good and bad points of the knowledge sharing environment.
The principal means of evaluating the views of the users was with the use of questionnaires. Questionnaires have the benefit of allowing the views of a high proportion of the users to be canvassed without burdening them a great deal. 

Another appropriate method of evaluation is the interview. Interviews generally require more effort from both parties involved meaning that it’s often not possible to reach as many users as the questionnaire does. However, interviews do allow more rigorous questioning to be carried out and interviewees have the opportunity to be as expressive as they like with their answers. Interviews have not been employed in this case study as it was deemed important to gain feedback from as many users as possible. It may be appropriate to carry out more focussed interviews in the future as development of the system continues. This would most likely be carried out with those users who provided the most information in their questionnaire responses.

The questionnaires consisted of a mixture of open questions that required a qualitative response and a series of statements that required a quantitative response indicating the level to which the respondent agreed or disagreed with the statement. This mixed approach is endorsed by Eason [8] who states that 'Structured questions have the virtue of easy analysis and direct comparability. Their weakness is that they pre-define the answers it is possible to give and may not therefore permit the user to report the most important issues. We have always found it useful to use a structured approach to reveal issues and, once an issue is located, to use an unstructured method to explore the nature of the issue'.

Two questionnaires were developed by the Customer Experience Solutions team at BTexact. These were a ‘pre-trial’ questionnaire and a post-trial ‘questionnaire’. The ‘pre-trial’ questionnaire was intended to determine the nature of the users in the case study in terms of the way (and how often) they access, receive and share information. It also asked the user about their experience with the Jasper tool. Jasper is a knowledge sharing tool used by some members of the user group. It is much simpler than OntoShare in that it uses a simple HTML interface and does not include an ontology but instead uses a simple list of interest groups. This questionnaire and raw data collected are included in this report as appendix 2. The results are described in section 5.1. The ‘post-trial’ questionnaire was intended to extract the user’s views of and experiences with the OntoShare system. This was the only tool that the users directly interacted with during the case study. Particular focus was placed upon the users’ views on the usage of an ontology within the tool and the evolution of that ontology. This questionnaire and raw data collected are included in this report as appendix 3. The results are described in section 5.2.

An additional form of evaluation involved the analysis of usage statistics that were collected by an OntoShare module developed exactly for this purpose. This was able to record every interaction that occurred on the OntoShare server along with the user who performed it. This allows analysis to take place on the use of different OntoShare functions by the group as a whole as well as the behaviour of individuals (which can then be cross-referenced with the questionnaire responses). The combination of methods should allow an evaluation of the individual OntoShare functions to be made. The usage of the ontology can also be analysed by recording the distribution of documents added to the concepts in the ontology and the evolution of the ontology over the course of the case study period. The results of this analysis are presented in section 5.3.

The final form of evaluation was an expert usability analysis that was carried out by a member of the Customer Experience Solutions Team at BTexact. This involved an assessment of the OntoShare user interface and use process against 10 usability heuristics that characterise desirable qualities of user interfaces (including consistency and standards, flexibility and efficiency of use and help and documentation). This method allows a thorough inspection to be made by an independent expert. It generally results in a more objective and far reaching analysis than would be the case if it was carried out by someone connected to the development of the tool. A summary of the results from this study is included in section 5.4. The full results are included as appendix 4

3.5 Application & Evolution

This part of the methodology is concerned with use of the ontology in its intended application and its evolution. This section describes how the application was introduced to the users. The evolution of the ontology was a topic for evaluation and is considered in section 5.3.2. This part of the methodology is cyclical with results from the evaluation stage providing impetus for evolution. Thoughts on how the application i.e. OntoShare and it’s use of the ontology could evolve are considered in section 6.

Each prospective participant was sent an e-mail requesting them to take part in the case study. This e-mail:

· included a very brief overview of what OntoShare does, 

· told them who would be taking part in the trial i.e. which groups, 

· gave them a URL allowing them to access OntoShare (which included a further description and instructions), 

· informed them of their username and password and;

· provided  a notification that they would be able to receive a full individual demonstration of OntoShare in order to get them started.

· included a Microsoft word document containing the pre-trial questionnaire which they were asked to fill in and return.

In the period following this e-mail being sent out, an appointment request for a demonstration was sent to each triallist. Demonstrations were then given to the majority of the triallists. Some responded that they did not need a demonstration others did not reply to the request (or subsequent ones).

After a period of approximately 4 weeks, a small number of users had not logged into the system at all. In order to encourage these users to access OntoShare, their profiles were seeded with a small number of relevant concepts. This would mean that they would at least receive e-mail notifications if items were added to those concepts.

At the end of the trial period, the triallists were each sent another e-mail containing the post-trial questionnaire. On this occasion, a Microsoft Outlook form was used for the questionnaire in an attempt to make it easier for triallists to complete it and hopefully increase the number of people who would respond. A sample screenshot from this form is shown in figure 6.
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Figure 6. MS Outlook Form for post trial questionnaire

4  Results of User-Focussed Evaluation

A total of 31 people were invited to participate in the case study and complete the two questionnaires. Twelve users responded to the pre-trial questionnaire and 16 to the post-trial questionnaire. Of these, 9 responded to both.

4.1 Pre-Trial Questionnaire

This section provides a descriptive summary of Pre-Trial Questionnaire results. Each summary is numbered with the number of the question on which it is based.  The raw data on which each summary is based is given in appendix 2. Most of the information collected for the pre-trial questionnaire is for background and for later interpretation of results relating to OntoShare directly.

Jasper Usage

1. Seven triallists out of the 12 were previous Jasper users.

2. The Jasper users accessed the system at differing levels. Two each accessing it frequently, sometimes and rarely with one never accessing it

3. Jasper users generally read items they received notifications about, with only one user rarely doing so.

4. Previous Jasper users again varied in how often they placed an item on Jasper, with two each doing so sometimes, rarely and never. One user did so frequently.

5. Contacting someone as a result of using Jasper was generally rare, although 2 triallists claim to have done so more than 5 times.

Use of Communications

6. All triallists were regular WWW users, most of them using it many times a day.

7. All triallists were regular email users, most of them using it several times a day.

8. All triallists regard themselves as either fairly or very confident using computers.

9. All triallists made use of a search engine at least on most days, with many of them more than once a day.

10. Most triallists felt positive about using search engines as a way of finding information – but 1 was fairly unhappy and 1 was very unhappy about it.

Information Sharing

11. All but one of the triallists send URL’s to other people using email at least once a week, most more often than this.

12. Triallists send URL’s primarily to colleagues working on their projects or related projects.  A smaller number of URL’s are sent to other colleagues, their whole team or unit, colleagues outside BT or friends.

13. All triallists send documents to other people over email at least once a week, most more often than this.

14. Triallists send documents primarily to colleagues working on their projects. A smaller number of documents are sent to other colleagues, their whole team or unit or colleagues outside BT.

15. All triallists receive URL’s by email at least once a week, many more often than that.

16. All triallists receive documents by email at least once a week, most more often than that.

17. All triallists cited email as their preferred method of sharing information with others.  

18. All triallists are selective about which of these URL’s or documents they actually read – none said they read everything they get.  Most triallists apply a variety of “filters” to decide what to read based on who sent it, the subject, the relevance to their projects and how much time they have.

19. All but one triallist felt they didn’t mind being sent things to read so long as it was relevant.  Fewer triallists like getting stuff as a way of feeling included (3) or seeing what others are doing (3).  Significantly, 5 triallists felt that being sent things caused information overload.

20. Triallists had widely differing views about how sharing information electronically affected the frequency of different types of interaction such as phone calls and meetings.   Overall though, the majority who felt there was a change felt that it reduced phone calls and face-to-face meetings and increased general interaction.

21. Most triallists placed value on things like keeping their knowledge up to date and being perceived as a good source of knowledge.  Most triallists placed slightly more value on these things in the context of their job than they did in terms of their own personal wishes apart from spending as little time as possible keeping up to date allowing focus on real work

In summary: 

· All triallists were regular and proficient users of e-mail, WWW and search engines. 

· All of them were happy to share knowledge – usually by sending URLs or Documents via e-mail. 

· They were happy to receive knowledge in this manner but would be selective in actually reading it and some were worried about information overload. 

· Keeping their knowledge up-to-date was of high importance to their jobs.

4.2 Post-Trial Questionnaire

This section provides a descriptive summary of the End of Trial Questionnaire results. Each summary is numbered with the number of the question on which it is based. The raw data on which each summary is based is given in appendix 3. This includes individual user comments which are attributed using the labels P1 to P16, allowing a relationship between a particular participant’s responses to multiple questions to be made.

Although 16 users responded to this questionnaire, not all of them answered all of the questions. A few users hadn’t actually accessed OntoShare throughout the trial and as such were not able to answer questions relating to its use. Their responses were still deemed to be valuable since they would have probably received some e-mail notifications and would be able to comment upon that part of the system. In addition, they might have given interesting reasons why they didn’t use the system.

Using OntoShare

1. All but one of the triallists logged onto the OntoShare system at least once during the trial; most (8) accessing it between 2 and 10 times.  Four triallists logged on more than 20 times.

2. Triallists varied widely in the number of notifications they received during the trial, but half received more than 20.  Two triallists received no notifications at all, due to fact that they didn’t set up their profile.

3. Half of the triallist read 5 or fewer documents throughout the trial period with 4 of those reading none at all. The remainder were evenly spread. Two triallists read more than 40 items

4. Very few triallists read documents as a result of browsing or searching within OntoShare (12 read 5 or fewer).  Only one triallist read more than 20 through this route. 

5. All but 6 of the triallists updated their profile at least once during the trial. Most updated it between 1 and 5 times; two updated it between 6 and 10 times.

6. The usefulness of items read was roughly equally split between direct usefulness for work, keeping informed and just being interesting.  Only 2 triallists thought that some items they had read had been of no use whatsoever and they both also read items which had been of direct use.

7. In general, triallists found the system somewhat easier to use in later sessions than they did initially. Most triallists found the system generally fairly easy or very easy to use.

8. The most popular reasons for logging onto OntoShare were: Looking to see what items were in the system, updating a profile and putting an item on the system.  The least popular reasons were to read others’ comments about an item, find a similar user and recommend a new user.

9. Triallists generally preferred browsing for information within OntoShare rather than using the search engine.  None reported using the search engine straightaway.  Three reported using relevant Concepts to find items. (Perhaps because it offers some element of organisation of the information by subject). One user indicated that they were unaware of all the functions – the same user who didn’t use OntoShare at all.

Search Facility

10. Only two triallists used the search engine at any time.

11. Of these, one said they found it fairly useful, while the other found it not very useful.

12. Only 4 of the triallists looked at the Help pages during the trial, with three of these looking at them 2-5 times.

Help Facility

13. None of these five read the Help pages all the way through, but either skimmed them or looked up specific information.

14. The Help being looked for by these 5 triallists varied: Enabling ‘Copy and Paste’ (3), How OntoShare works (2), and editing concepts (1).  (Note -  the triallist who looked up Help on editing concepts settings was one of those who went on to add a concept to the ontology.)

15. The triallists who used Help found it to be sufficient most of the time.

16. No triallists thought that there was anything not covered in the Help pages that they needed.

Notification and Contact

17. Most (13) triallists had automatic email notification set for the duration of the trial.  No-one switched it on and off at different times.  Three triallists said they didn’t know the setting could be changed.

18. Six triallists forwarded at least one OntoShare item to someone else (not an OntoShare user) during the trial.  The most popular recipients for these items were colleagues working on triallists projects or related projects.  The number of items forwarded varied widely between triallists – between 1 items and 20 items.

19. Most (15) triallists made no contact with any other users during the trial. One triallist made contact with between 6 and 10 other users.

20. The reasons for contact given by that triallist were discussion of an item seen on OntoShare and to give them more information.

21. Only two triallists felt a desire to contact another OntoShare user but in fact did not.  

22. The reasons given were that contact details were not known, they weren’t sure if it was OK to contact them and that the triallist was unsure of the level of expertise of the person (they were worried it was much more that their own).

Concepts

23. All of the triallists indicated that the names of concepts in the ontology were either occasionally (3), fairly (7) or very (2) appropriate.

24. All but two of the triallists found the organisation of concepts into  hierarchy useful to some degree. Two found in occasionally useful, 5 found it fairly useful and three found in very useful.

25. Use of the ‘find related concepts’ feature was very low. Only four users used it.

26. Only four indicated that this feature was occasionally or fairly useful while two found it not very useful and one not useful at all.

Adding Data to OntoShare

27. Just under half (7) of the triallists placed no items on the system during the course of the trial.  One each place one and 2-5 items, 3 placed between 6 and 10 items and three triallists placed more than 20 items. (Those triallists placing the most items were all from the Knowledge Management team. No one from the other teams placed a high number of items).

28. Triallists generally found that the suggested concepts which followed the sharing of an item were relevant either usually (4) or generally (3). One user found them to be usually irrelevant.

29. The triallists were mixed in whether they altered the concept suggestion made by OntoShare when adding items. One user (the same one that found the concepts to be usually irrelevant) always changed the selection.

30. The triallists were also mixed in how likely they were to update the concepts with the keywords suggested. Of those that answered, three each usually and sometimes did this. One user never did. This user was the one who added by far the most items.

31. Triallist found the keywords suggested when adding items to their own concept selections to be generally relevant (5 said they were usually relevant and two said sometimes relevant).

32. When asked for comments on the process of adding items, three users responded. Two of these responded with comments relating to the long length of time that it took to login and add items. Both of these triallists added many items to the system. 

33. The triallists who added items to the system tended to not be too worried about the effects on other users of adding items – but they did tend to be quite selective about what items they put on or not. Some of the lower users stated that they felt more comfortable adding items once they saw what other users were adding. 

34. The main reason for people not adding items (5) was that although they did come across information worth sharing, they did not think of adding it to OntoShare. One user didn’t come across relevant information and another didn’t think others would really be interested. The two triallists who added written comments cited forgetting about OntoShare and being on a slow dial-up link as reasons for not sharing.

35. Only four triallists added any comments to an item stored in OntoShare. Those that did were all users who added a lot of items.

36. Reasons for not adding comments did not seem to include usability problems but was more to do with people not feeling they had anything to say.

37. Half of the triallists read comments made on at least 1 item. Seven read none at all although this was probably due to the lack of comments that were supplied.

38. Most (12) triallists rated the comments facility as either very occasionally or fairly useful.  No triallists rated it as not very useful.

Changing the Concepts

39. Half of the triallists used the “Interesting” & “Not Interesting” buttons at least once and updated the keyword characterisation of the ontology as a result.

40. As with the previous keyword suggestion question, the triallists found the suggestions to be usually relevant (6) or sometimes relevant (3).

41. Triallists disagreed widely about the usefulness of the Predicted Relevance graphics; 5 rating them as very or fairly useful and 5 rating them as not very useful.  Two said that they didn’t understand what the graphics were for.

42. Six users stated that they made an ontology change request with three of these doing so more than once.

43. Five users found this facility to be very or fairly useful. One found it occasionally useful and one not very useful.

44. Seven triallists voted on an ontology change request with five voting more than once.

45. Only one triallist found this facility to not very useful. One found it very useful, 5 found it fairly useful and one found it occasionally useful.

46. Two comments were added on this part of the system. One stated that it was useful for when new members are invited to join the community, the other stated that time was a factor in them not using it.

General Questions

47. Triallists varied in their attitudes to losing OntoShare after the trial was over. One felt it would reduce their effectiveness. Two felt this wouldn’t be the case but they would hate to lose it. Most (7) said they would be sorry to lose OntoShare but would not see it as a great loss if they did. Four stated that they were not bothered one way or the other. Six felt that they didn’t use it long enough to able to tell. No one expressed pleasure at losing OntoShare and two of these who were not bothered also felt they didn’t use it enough.

48. Of the ten previous Jasper users, one thought OntoShare was much better than Jasper, four thought it was a bit better and two thought it was about the same.  Three though that it was a bit worse.

49. Eight triallists added reasons for saying OntoShare was better or worse than Jasper:  Those saying it was better stated that it had better facilities and a clearer interface; it was a bit more organised and that they liked the expansion of interest groups into an evolving hierarchy. Those saying it was worse said it was too slow and that Jasper seemed easier.

50. Nine triallists gave answers to the question about the “single worst thing” about OntoShare. All except one of these cited the time it takes to load and login to OntoShare and the use of the Java interface (most comments relating to the Java were also about the time it takes to load the applet). The other comment was concerned with remembering and finding time to use OntoShare.

51. Seven triallists gave answers to the question about the “single best thing” about OntoShare. One cited the Knowledge Management benefits it offers stating that it’s good to see what one’s peers are doing while the others cited a range of system features including the automatic notification, the evolving hierarchy of concepts and the interface.

52. Six triallists said that overall they were very or quite happy with the OntoShare system at the end of the trial. Seven were neutral and one was quite unhappy.

53. Eleven triallists gave general additional comments at the end of the questionnaire. Two triallists both mentioned the problem of information overload and time needed to make best use of OntoShare. Three others mentioned that they hadn’t made much use of the tool. The other comments were concerned with usability issues both in terms of the interface and the way in which the information is presented to the user.

In summary, 

· Users were happy to use OntoShare as a means of receiving Knowledge.

· Some were concerned about an increase in information overload. 

· Users were happy with the use of an Ontology to store and access the knowledge

· They were happy to evolve the Ontology as appropriate.

· They did not like the method of access to the interface or the time it took to access it.

· Some facilities were not used much such as Interesting / Not Interesting and comments

4.3 Usage Analysis

This section analyses the statistical data collected throughout the trial. This data allows the usage levels of each OntoShare function to be determined. It also allows the behaviour of individual users to be determined. Where appropriate, this behaviour will be analysed in combination with users’ questionnaire responses.

4.3.1 Document Sharing

A total of 233 documents were added to the system over the course of the case study period. The distribution of these over time is shown in figure 7. This shows an initial high level of additions as users accessed the system for the first time. This quickly levels off to somewhere between 5 and 16 document additions per week apart from in week 9 when some technical problems occurred which prevented users adding documents. Interestingly, after these problems the level did not increase indicating that users were not adding the documents that they had been unable to. It would seem that once the opportunity to add a document has been missed, the users do not return and add it at a later stage.
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Figure 7. Distribution of Document Submissions over Time

Only 6 users added more that 5 documents and of these one user added 89 documents which was by far the most added by one individual (the user adding the next most added 50). This user was P10. Despite the low number of shares by the majority of users all but a few of these accessed the system at least once to set up their profile. The questionnaire results indicate that these users received several e-mail notifications and were interested enough to read at least some of the documents.

This behaviour seems to indicate there were different types of user. A minority who were proactive in sharing knowledge and a majority of more passive users who were happy to receive this knowledge. The experience of the many is highly determined by the behaviour of a few.  If all of the triallists had been of the passive type, the overall level of interaction would have plummeted. This split between active sharers and interactive consumers of information is a relatively common phenomenon in communities of practice [9] This should be considered a risk factor for the introduction of OntoShare into any particular community.  An alternative is to consider routes to minimising this dependence on a few active users (discussed further in section 6 below)

All but one of the users who added more than 5 documents were from the Knowledge Management group. There was a lack of sharing users in the other two groups. This may well have affected the perceived value of the tool to users from these groups since documents added would naturally be skewed towards Knowledge Management related subjects.

The number of comments added to shared documents was low – only sixteen. This was echoed in the questionnaire responses. In order to add comments users needed to click on the link in the notification email, logon and load up the OntoShare interface, locate the document in question and click on the add comment button. Questionnaire responses indicated that users perceived this to be a high overhead which may well have affected the level of comments made. Once a comment was added users were not notified about them. They would only discover them by logging in and selecting the appropriate document. This may well have affected the perceived value in adding comments. With most users only reading rather than sharing documents they would rarely access the interface. Having said this, the questionnaire results indicated that the reason most users did not add comments was simply because they had nothing to say.

4.3.2 Ontology Usage and Evolution

Figure 8 shows the distribution of document submissions against the Ontology. Each concept has a number next it showing the number of documents added to it. Concepts added during the case study period are highlighted with yellow and are shown in italics.

Nine concepts were added to the ontology in various areas and at varying levels by 7 different users. On no occasion did users reject a suggested concept addition even when one user suggested a new concept that was similar to one that already existed (the concept ‘News: market & technology’ was added while the concept ‘Companies and Markets’ existed). This seems to indicate that users were keen to extend the ontology to reflect their domain of interest and were happy for others to do so without being critical of their suggestions.  This is echoed by the questionnaire results where users in general felt this was a useful facility and that new users to the community would be able to change the ontology to suit them. User P4 made the observation that “when adding a new concept, existing users don't get to know about it (and therefore subscribe to it) unless they regularly browse the concepts. So new items I add to that concept don't reach as wide an audience as they should.” This is certainly a valid point. It would be useful to provide notification e-mails to all relevant users when an ontology change is made. At present, they are invited to vote but do not get any further information. 

Most of the added concepts have been populated by various users (i.e. including other users than those that added them) indicating that they were accepted as useful additions by the user group.
No concept deletions or moves were made during the case study period. I can be argued that these acts would be viewed as more autocratic than a concept addition which might discourage users from carrying them out. However, perhaps there were just no clear cases where a move or deletion was appropriate. It might be the case that a knowledge engineer would need to carry out moves or deletions where appropriate and where users were refraining from doing so. 

Most parts of the ontology are well populated although naturally some areas are more populated than others. Two areas that stands out as having fewer items than all of the others are content synthesis and conferencing. Although a number of case study users were active in these areas, they were passive users of OntoShare 

Another way in which the ontology can be changed is to make changes to the keywords that characterise each concept. This can be done in two ways. Firstly new keywords are suggested when adding documents to manually selected concepts and secondly keyword addition or deletions are suggested when using the ‘Interesting’ & ‘Not Interesting’ buttons. The first method was much more widely used than the second. When presented with a list of keywords, users almost always added at least one of them. Most users tried the ‘Interesting’ & ‘Not Interesting’ facility a few times but only 7 users made more use of it than this. This is backed up by the questionnaire results where users generally found keyword suggestions relevant but reported only moderate use of the ‘Interesting’ & ‘Not Interesting’ buttons. Parallels can be drawn here to the usage of comments. User’s were not logging in to the system after reading a document and as a result would not generally use system facilities aimed at document readers.

4.3.3 Other facilities

The search facility was another that received little use. Two possible reasons for this might be that users were able to find documents easily using the ontology and that users were not using the system as a knowledge resource with most happy to just read documents of interest that they were notified about.

OntoShare is able to infer relationships between concepts (outside of the topic/subtopic relation) based upon the co-occurrence of keywords used to characterise the concepts. These are displayed to the user when they select the ‘find related concepts’ option for a particular concept. Use of the feature was very low and questionnaire responses indicated that it was of only moderate use (although one questionnaire respondee who stated they used it didn’t actually do so). One reason for this might be that it was not a very prominent feature on the interface. Some sort of graphical indication of a relation which could be toggled on and off might have led to increased usage. Much greater use of this facility has been made in the work on User Profiling which can be found in Deliverable 14 [10].

4.3.4 Usage versus Effort

There are different levels of involvement possible with OntoShare. The table below lists the variety of activities which can be actioned by the user at some level.  A set of four criteria have been identified which reflect general types of activity; and a fifth criterion of time needed to take part.  For each activity a note has been made indicating whether it contributes in a High, Medium or Low way to each of the criteria, and whether it requires High, Medium or Low investment of user time.  A blank cell indicates zero contribution. The list was then sorted approximately according to the number of High, Medium and Low ratings each attracted (Lowest at the top and Highest at the bottom). Finally, the last two column records the number of triallists undertaking each activity at least once during the course of the trial based on both the questionnaire responses and the usage statistics (some items could not be recorded by the usage statistics).  

The last two columns appears to be roughly in reverse order of effort needed according the previous analysis – so low effort activities were done by all or most triallists; and high effort activities were carried out by relatively few triallists.  An exception to this is the Profile Update activity which seems to have been carried out by all triallists at least once.  This is perhaps because updating one’s profile is made necessary at least once in order to get started; or because updating one’s profile is actually less effort than is indicated here.


Types of involvement/effort required



Activity
Keeping account/ profile up to date
Responding to content
Contributing content
Interacting with other users
Time needed
Q’aire respondees who did this during the trial 
Number of triallists who did this during the trial

Being a registered OntoShare user
Low




16
31

Receiving email notifications

Low



13
25

Reading items in response to notification

Low


Medium
12
?

Reading other people’s comments




Medium
8
?

Forwarding OntoShare items to non-OntoShare users

Medium


Medium
6
?

Suggesting change to Ontology




Medium
6
7

Searching/browsing OntoShare for an item




High
9
?

Updating profile
High



Medium
10
22

Using Interesting / Not Interesting

High
Medium
Low
Medium-High
8
14

Adding a comment to an item which has been read

High
Medium
Low
Medium-High
4
6










Adding an item to OntoShare


High

Medium-High
8
13

Contacting another OntoShare user directly

High

High
High
5
?

Effort (especially Time) needed to conduct activities seems to be an inhibitor to use. The activities which have the potential to genuinely stimulate the emergence of communities of interest and widespread knowledge sharing are those activities which take most effort. In order to encourage more interaction between users it may be fruitful to consider ways to reduce the effort needed to partake in these activities.  Some suggestions are made for this in section 6.
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Figure 8. Distribution of Document Submissions against Ontology

4.4 Usability evaluation

This section gives a very brief report on the results of the usability evaluation that was carried out. The full report is included in appendix 4.

In general, the user interface was found to be straightforward to use and well designed with the ability to view an entire document in a separate window seen as particularly advantageous. The key points for improvement were to make less assumptions about the users technical knowledge of the system particularly with regard to downloading the Java plugin. This was seen as too advanced a step for non-technically trained users. A second related area that was deemed to require attention was the terminology used throughout the site which was reported to, again, assume that the user was highly technical, or at least familiar with knowledge-sharing concepts – which of course they may not be.

These results and others for the evaluation will be used in the continuing evolution of the system.

5 Recommendations and Lessons Learnt

This section will suggest and discuss a number of recommendations for the evolution of the case study tools and deployment process. A set of lessons learnt from the experience of carrying out the case study is presented.

Firstly, recommendations concerned with improving OntoShare are considered. These have come to light as a direct result of the user-focussed evaluation exercise.

· Give careful consideration to the nature of the virtual community. Experience of the majority of OntoShare users is determined by the actions of the few who actually add items to the system. If those few users did not exist, the knowledge sharing benefits would not be forthcoming. Depending on the local organisational culture, dependence on a relatively small proportion of the user community may or may not be appropriate. Many successful communities are of this nature but alternative strategies may be required to reduce the dependence upon active users. In their responses to questionnaires, users made some useful suggestions in this regard. User P8 made the suggestion that OntoShare needed to be “regularly seeded with potentially relevant information or gain critical mass usage to offer a positive benefit and justify the effort of maintaining profiles and entering articles or information”. This could be carried out manually by a knowledge engineer or automatically by an information agent and could benefit the system by ensuring sufficient data was added that was of interest to a wider cross section of the users. Both methods have drawbacks in that the manual process is time-consuming and the automatic method introduces the risk of downgrading the quality of information that is shared. The recommendation is to experiment with a combination of user, knowledge engineer and agent added data that can be varied depending upon user input and the nature of the community.

· Provide better interface access. A commonly occurring criticism of the system was its use of a Java applet to provide the interface. This proved to be slow to load and required a login step in order that the user could be recognised. It was originally chosen over a HTML-based interface because displaying the Ontology (with a collapsing folder structure) would have proved difficult in that format. An alternative would be to provide an application, however this needs to be installed and re-installed every time a change is required which would have been disruptive for a system in its infancy. Also, different versions are required for different operating systems. The Java applet was so unpopular that using one of the alternatives now seems more attractive. The use of JavaScript and DHTML should be considered to allow the interface to operate in a standard browser. If this is not appropriate then the use of an installed application would probably be the best course of action.
· Provide wider access to functions.  Another drawback with the system that was widely mentioned was the need to login to the system to provide comments, add items, etc. Alternative methods of accessing individual functions of OntoShare should be explored. These might include direct links in notification e-mails to a comment adding facility and support in a web browser for dropping a URL into the system. The intention should be to reduce the effort that is required to use each function.
· Richer ontological representation. The OntoShare ontology currently contains concept relationships of the topic/subtopic type. Other relations are inferred by OntoShare and the user can request to see these. A better way of presenting these to the user is required. This might be a toggle where the relationships are indicated on screen when it is turned on.

· Provide better support to new users. When users first login they are often daunted by the interface. Better support should be provided to help them set up their profile and gain familiarity with the available functions. This could be in the form of a ‘splash screen’ that is shown on the first use of the tool or that can be disabled once users become familiar. This would show tips on usage and a short description of each function.
· Inform users about an ontology change. When changes to the ontology are accepted or rejected by the users, they should be notified of the outcome and invited to adjust their profiles accordingly. This will ensure that users can gain access to items added to new areas without having to login and browse the concepts.
The following lessons in relation to the development of ontologies have been learnt.

· Physical Presence is required. The approach used to produce a domain ontology i.e. a group of experts in a focussed workshop led by a knowledge engineer who is physically present, proved to be fruitful. The domain experts have limited time available, hence it is necessary to be very focussed. Had this capture been carried out over a period of time involving a number of disparate people it would have probably been a drawn out process, lacking in focus.
· Tool support is beneficial. The MindManager tool used in the workshop enabled the rapid development of the ontology to take place. Concepts could quickly be added and areas of the ontology that were conflicting or lacking could easily be spotted. It allowed much of the refinement phase to be carried out at the same time as the kickoff phase. The MindManager tool has only limited capabilities when it comes to terms of consistent formalisation and further refinement. Therefore, the combination of the brainstorming tool with graphical strengths and OntoEdit with expert functionality was very beneficial. 
· Domain experts can be expected to produce a taxonomy. A simple ontology in the form of a taxonomy is the most likely outcome from a group of domain experts asked to contribute in this way. More complex ontologies require considerably more effort. The OntoShare system is suited to a simple ontology with topic / subtopic relations. 
· The On-To-Knowledge methodology provides an effective framework for the introduction of an ontology-based application.  The application of the methodology to the case study resulted in the rapid development of an ontology that performed well in its intended application. Users reported that they found it to be an appropriate ontology for their domains of interest despite the limited amount of time that was available for ontology development.

6 Conclusions

This report describes the evaluation exercise that took place as part of the BT Case Study on the On-To-Knowledge project. It describes the application of the On-To-Knowledge methodology to the case study with particular attention paid to the user-focussed evaluation step.

The objectives of the evaluation were to determine:

· what the users think of sharing knowledge in an environment such as that used in the case study;
· whether the use of an ontology helps with the storing and sharing of knowledge
· whether the ontology evolution process is effective;
· whether the ontology developed as part of the case study was effective

· the good and bad points of the knowledge sharing environment; and

· the applicability of the On-To-Knowledge Knowledge Management methodology.

The above objectives have been discussed throughout the document. To summarise and distil that discussion, the following can be stated: 

· Users are generally happy to receive shared knowledge from OntoShare and will often read it if it appears interesting and they have enough time. Only a minority of users actively share documents in OntoShare (mainly due to time pressures) so steps should be taken to make it as easy as possible to share. User shared data should be augmented with data added by a Knowledge Engineer or an information agent.

· Users reported that they found it useful to have the ontology available both when browsing for items and when adding items to the system.

· The ontology evolution process proved to be effective. Users were happy to create new concepts and these were accepted by the other users. Users reported that they found this facility useful although they were less inclined to make use of the interesting  / not interesting features to evolve individual concept characterisations. Better access to facilities such as these has been recommended by this report in order to further their usage.

· The ontology that was developed proved to be effective in the case study. It performed well in its intended application – measured by the distribution of documents that were added to its concepts. Users reported that they found it to be an appropriate ontology for their domains of interest.
· A number of good and bad points were identified which have been discussed. These have led to a set of recommended improvements being made.
· The On-To-Knowledge methodology proved to be an effective framework for the introduction of an ontology-based application. The application of the methodology to the case study resulted in the rapid development of an ontology that performed well in its intended application. Users reported that they found it to be an appropriate ontology for their domains of interest despite the limited amount of time that was available for ontology development.
The results of this evaluation will be used in the continued development and exploitation of OntoShare and the other case study tools. OntoShare has attracted licensing opportunities from two companies – Exago and ipValue (see Deliverable 42 – Final Exploitation Plan [11]).
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ABSTRACT
An ontology-based knowledge sharing system OntoShare is described. RDF(S) and RDF are used to specify and populate an ontology, based on information shared between users in virtual communities. We begin by discussing the advantages that use of Semantic Web technology afford in the area of knowledge management tools. The way in which OntoShare supports WWW-based communities of practice is described. Usage of OntoShare semi-automatically builds an RDF-annotated information resource for  the community (an potentially for others also). Observing that in practice the meanings of and relationships between concepts evolve over time, OntoShare supports a degree of ontology evolution based on usage of the system – that is, based on the kinds of information users are sharing and the concepts (ontological classes) to which they assign this information.  We conclude by describing some avenues of ongoing and future research and a planned evaluation exercise. 

8 INTRODUCTION

There are now more than two billion documents in the WWW, which are used by more than 300 million users globally, and millions more pages on corporate intranets. The continued rapid growth in information volume makes it increasingly difficult to find, organise, access and maintain the information required by users. Tim Berners-Lee and others [1] have proposed a semantic web that provides enhanced information access based on the exploitation of machine-processable metadata. We are particularly interested in the new possibilities afforded by semantic web technology in the area of knowledge management and we discuss this below before moving on in the rest of the paper to describe OntoShare, a system for supporting Semantic Web-based communities of practice.

Central to the vision of the Semantic Web are ontologies. Ontologies are seen as facilitating knowledge sharing and re-use between agents, be they human or artificial [2]. They offer this capability by providing a consensual and formal conceptualisation of a given domain. As such, the use of ontologies and supporting tools offer an opportunity to significantly improve knowledge management capabilities in large organisations and it is their use in this particular area that is the subject of this paper. In OntoShare, an ontology specifies a hierarchy of concepts (ontological classes) to which users can assign information. In this process, important metadata is extracted and associated with the community information resource using RDF annotations.

8.1 The Semantic Web and Knowledge Management

Due to a number of factors, including globalisation and the impact of the Internet, many organisations are increasingly geographically dispersed and organised around virtual teams. As noted in, for example,  [3], such organisations need knowledge management and organisational memory tools that encourage users to understand each other's changing contextual knowledge and foster collaboration while capturing, representing and interpreting the knowledge resources of their organisations. 

Important information is often scattered across Web and/or intranet resources. Traditional search engines return ranked retrieval lists that offer little or no information on the semantic relationships among documents. Knowledge workers spend a substantial amount of their time browsing and reading to find out how documents are related to one another and where each falls into the overall structure of the problem domain. Yet only when knowledge workers begin to locate the similarities and differences among pieces of information do they move into an essential part of their work: building relationships to create new knowledge.

So information retrieval traditionally focuses on the relationship between a given query (or user profile) and the information store. On the other hand, exploitation of interrelationships between selected pieces of information (which can be facilitated by the use of ontologies) can put otherwise isolated information into a meaningful context. The implicit structures so revealed help users use and manage information more efficiently [4].

Knowledge management tools are needed that integrate the resources dispersed across web resources into a coherent corpus of interrelated information. Previous research in information integration (see for example [5]) has largely focused on integrating heterogeneous databases and knowledge bases, which represent information in a highly structured way, often by means of formal languages. In contrast, the Web consists to a large extent of unstructured or semi-structured natural language texts.

Ontologies offer an alternative way to cope with heterogeneous representations of Web resources. The domain model implicit in an ontology can be taken as a unifying structure for giving information a common representation and semantics.

8.2 Communities of Practice & the Semantic Web

The notion of communities of practice [6] has attracted much attention in the field of knowledge management. Communities of practice are groups within (or sometimes across) organisations who share a common set of information needs or problems. They are typically not a formal organisational unit but an informal network, each sharing in part a common agenda and shared interests or issues. In one example it was found that a lot of knowledge sharing among copier engineers took place through informal exchanges, often around a water cooler. As well as local, geographically based communities, trends towards flexible working and globalisation has led to interest in supporting dispersed communities using Internet technology [7]. The challenge for organisations is to support such communities and make them effective. Provided with an ontology meeting the needs of a particular community of practice, knowledge management tools can arrange knowledge assets into the predefined conceptual classes of the ontology, allowing more natural and intuitive access to knowledge.

Knowledge management tools must give users the ability to organize information into a controllable asset. Building an intranet-based store of information is not sufficient for knowledge management; the relationships within the stored information are vital. These relationships cover such diverse issues as relative importance, context, sequence, significance, causality and association. The potential for knowledge management tools is vast; not only can they make better use of the raw information already available, but they can sift, abstract and help to share new information, and present it to users in new and compelling ways

In this paper, we describe the OntoShare system which facilitates and encourages the sharing of information between communities of practice within (or perhaps across) organizations and which encourages people – who may not previously have known of each other’s existence in a large organization – to make contact where there are mutual concerns or interests. As users contribute information to the community, a knowledge resource annotated with metadata is created. Ontologies are defined using RDF Schema (RDFS) and populated using the Resource Description Framework (RDF). (RDF [20] is a W3C recommendation for the formulation of metadata for WWW resources. RDF(S) [21] extends this standard with the means to specify domain vocabulary and object structures – that is, concepts and the relationships that hold between them).

In the next section, we describe in detail the way in which OntoShare can be used to share and retrieve knowledge and how that knowledge is represented in an RDF-based ontology. We then proceed to discuss in Section 3 how the ontologies in OntoShare evolve over time based on user interaction with the system and motivate our approach to user-based creation of RDF-annotated information resources.
9 SHARING AND RETRIEVING KNOWLEDGE IN ONTOSHARE

OntoShare is an ontology-based WWW knowledge sharing environment for a community of practice that models the interests of each user in the form of a user profile. In OntoShare, user profiles  are a set of topics or ontological concepts (classes declared in RDFS) in which the user has expressed an interest. OntoShare has the capability to summarize and extract key words from WWW pages and other sources of information shared by a user and it then shares this information with other users in the community of practice whose profiles predict interest in the information.

OntoShare is used to store, retrieve, summarize and inform other users about information considered in some sense valuable by an OntoShare user. This information may be from a number of sources: it can be a note typed by the user him/herself; it can be an intra/Internet page; or it can be copied from another application on the user’s computer.

As we will see below, OntoShare also modifies a user’s profile based on their usage of the system, seeking to refine the profile to better model the user’s interests.
9.1 Sharing Knowledge in OntoShare

When a user finds information of sufficient interest to be shared with their community of practice, a ‘share’ request is sent to OntoShare via the Java client that forms the interface to the system. OntoShare then invites the user to supply an annotation to be stored with the information. Typically, this might be the reason the information was shared or a comment on the information and can be very useful for other users in deciding which information retrieved from the OntoShare store to access. At this point, the system will also match the content being shared against the concepts (ontological classes) in the community’s ontology.  Each ontological class is characterized by a set of terms (keywords and phrases) and the shared information is matched against each concept using the vector cosine ranking algorithm [11]. The system then suggests to the sharer a set of concepts to which the information could be assigned. The user is then able to accept the system recommendation or to modify it by suggesting alternative or additional concepts to which the document should be assigned.

When information is shared in this way, OntoShare performs four tasks:

i. an abridgement of the information is created, to be held on the user’s local OntoShare server. This summary is created using the ViewSum text summarization tool. The summarizer extracts key theme sentences from the document. It is based on the frequency of words and phrases within a document, using a technique based on lexical cohesion analysis [22]. Access to this locally held summary enables a user to quickly assess the content of a page from a local store before deciding whether to retrieve the (larger amount of) remote information.
ii. the content of the page is analyzed and matched against every user’s profile in the community of practice. As when recommending concepts to the user, the vector cosine ranking model is used: here, however, the shared information is matched against the set of terms (words and phrases) created from the union of all terms associated with the concepts to which has user has subscribed (i.e. the concepts which make up the user profile). If the profile and document match strongly enough, OntoShare emails the user, informing him or her of the page that has been shared, by whom and any annotation added by the sharer.

iii. the information is also matched against the sharer’s own profile in the same way. If the profile does not match the information being shared, the system will suggest one or more concepts which strongly match the shared information that the user can then add to their profile. Thus OntoShare has the capability to adaptively learn users’ interests by observing user behaviour.

iv. for each document shared, an instance of the class Document is created, with properties holding meatadata including keywords, an abridgement of the document, document title, user annotation, universal resource locator (URL), the sharer’s name and date of storage. (The ontological structure of the OntoShare store is described in detail in the next section)
In this way, a shared and enhanced information resource is built up in the OntoShare store based on user contributions. Given that users must make a conscious decision to store information, the quality of the information in the OntoShare store is high - it is effectively pre-filtered by OntoShare users. Thus  each user leverages the assessment of the information made by all the other users.
9.2 Ontological Representation

We said above that each piece of shared information leads to the creation of a new entry in the OntoShare store and that this store is effectively an ontology represented in RDF(S) and RDF. We now set this out in more detail. RDFS is used to specify the classes in the ontology and their properties. RDF is then used to populate this ontology with instances as information is shared. Figure 1 shows a slightly simplified version of the ontology for a community sharing information about the Semantic Web, along with an example of a single shared document (“Document_1”).
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Figure 1. Ontological Structure in OntoShare

It is nor our intention to describe each class and property and their function here but we will mention a few key aspects. Firstly, notice Concept and its subclasses: this is the set of concepts which the community of practice at hand is interested in. Note that in the current version of OntoShare, the concept structure is limited to a strict hierarchy. Another key class is Document, which is the class used to represent shared information: each document shared generates an instance of Document with the set of properties shown. Document_1, for example,  was stored by John Smith into the concept RDF with the annotation “RDF tutorial for beginners…” with the summary and URI as shown in Figure 1. It also has a set of keywords associated with it. (For simplicity, note that here we show only one keyword Kw_1, which is an instance of the class Keyword, as is Kw_2 and furthermore that the instance (typeOf) relation is not shown for these keywords, nor is the fact that Keyword is a subclass of rdfs#Resource). The third central class is Profile, instances of which represent user information, including the concepts in which they are interested, their names and email addresses. Profile_1, for example, is the profile of a user with name “John Smith”. Finally, note that keyword Kw_2 is one of (possibly many) terms (words and phrases) which characterize the concept Language.

Below we include excerpts from the RDFS and RDF (in XML notation) used to represent the ontology depicted above. We see the declarations of the classes Document, Profile and Keyword in RDF(S), followed by the descriptions of Document_1 and the user profile of John Smith in RDF.

<?xml version="1.0" encoding="UTF-8" ?> 

<rdf:RDF 

 xmlns:rdf=

  "http://www.w3.org/1999/02/22-rdf-syntax-ns#"                         xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#"  

xmlns:ontoshare="http://www.bt.com/ontoshare#">

<!--*************RDFS SCHEMA ************* --> 

<rdfs:Class rdf:ID="Document" /> 

<rdfs:Class rdf:ID="Profile" />

<rdfs:Class rdf:ID="Keyword" />

<!--  Document properties --> 

<rdf:Property rdf:ID="submitted_by">

<rdfs:domain rdf:resource="#Document" /> 

<rdfs:range rdf:resource="#Profile" /> 

</rdf:Property>


……………


……………

<!--  ************ RDF DATA ************  -->

<!--  DOCUMENTS --> 

<Document rdf:ID="Document_1">

<title>RDF Tutorial</title> 

<uri>http://www710.univ-lyon1.fr/champin/rdf-tutorial</uri> 

<submitted_by>#Profile_1</submitted_by> 

<summary>doc summary goes here</summary> 

<isAbout rdf:resource="#RDF" ontoshare:ID="7" />

<annotation>RDF tutorial for beginners...</annotation>

</Document>

<!--  PROFILES --> 

<Profile rdf:ID="Profile_1">

<user_name>John Smith</user_name> 

<email>john.smith@bt.com</email> 

<interestedIn rdf:resource="#Sesame" ontoshare:ID="5" />

<interestedIn rdf:resource="#Tools" ontoshare:ID="2" />

</Profile>


……………


……………
9.3 Retrieving explicit knowledge in OntoShare

In this section, we discuss the ways in which OntoShare facilitates access to and the automatic sharing of the information shared by users.

· Email notification

As described above, when information is shared in OntoShare, the system checks the profiles of other users in the community of which the user is a member. If the information matches a user’s profile sufficiently strongly, an email message is automatically generated and sent to the user concerned, informing the user of the discovery of the information. Thus in cases where a user’s profile indicates that they would have a strong interest in information shared, they are immediately and proactively informed about the appearance of the information.

· Searching the community store – accessing information and people

Via button on their OntoShare home page, a user can supply a query in the form of a set of key words and phrases in the way familiar from WWW search engines. OntoShare then retrieves the most closely matching pages held in the OntoShare store, using a vector space matching and scoring algorithm [11].

The system then displays a ranked list of links to the pages retrieved and their abridgements, along with the scores of each retrieved page and any annotation made by the original sharer is also shown. Importantly, the user can elect to simultaneously search for other users by selecting the appropriate check box. We will have more to say about this capability to identify other users as well as information in section 4 when we look at accessing tacit knowledge via other users using OntoShare.

· Personalised Information

A user can also ask OntoShare to display "Documents for me" as shown in the top right pane of Figure 2 below. The system then interrogates the OntoShare store and retrieves the most recently stored information. It determines which of these pages best match the user’s profile. The user is then presented with a list of links to the most recently shared information, along with a summary, annotations where provided, date of storage, the sharer and an indication of how well the information matches the user’s profile (the thermometer-style icon in Figure 2 below).

In addition, 2 buttons are provided (on the button bar at the bottom of the screen in Figure 2) so that the user can indicate interest or disinterest in a particular piece of information – this feedback will be used to modify the user’s profile. At this point, the system will match the content of the current document against each concept (ontological class) in the community’s ontology.  As described above, each ontological class is characterized by a set of terms (keywords and phrases) and the shared information is matched against he term set of each concept using the vector cosine ranking algorithm [8]. The system then identifies the set of zero or more concepts that match the information above a given ranking threshold and suggests to the sharer that this set of concepts be added to or removed from their profile in the cases of user interest or disinterest respectively. The user is then free to accept the system recommendation or to modify it by selecting from the set of suggested concepts.

Two further operations are possible on documents presented to the user. These operations are selected from the “Documents” menu. Firstly, a user can add their own annotation to information stored by another user. Secondly, a user can request that OntoShare identifies other users with an interest in the information under consideration.

This “Documents for me” information is in fact displayed on the user’s OntoShare home page, so that whenever they access the system, they are shown the latest information. Figure 2 is a typical OntoShare home page.
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Figure 2. Typical OntoShare Home Page

10 CREATING EVOLVING ONTOLOGIES

In section 2, we described how, when a user shares some information, the system will match the content being shared against each concept (class) in the community’s ontology.  Recall that each ontological class is characterized by a set of terms (keywords and phrases) and that following the matching process, the system suggests to the sharer a set of concepts to which the information could be assigned. The user is then able to accept the system recommendation or to modify it by suggesting alternative concept(s) to which the document should be assigned. It is at this point that an opportunity for ontology evolution arises.

Should the user indeed override the system’s recommended classification of the information being shared, the system will attempt to modify the ontology to better reflect the user’s conceptualisation, as follows. The system will extract the keywords and keyphrases from the information using the ViewSum system mentioned above. The set of such words and phrases are then presented to the user as candidate terms to represent the class to which the user has assigned the information. The user is free to select zero or more terms from this list and/or type in words and phrases of his own. The set of terms so identified is then added to the set of terms associated with the given concept, thus modifying its characterization.

We call this approach usage-based ontology evolution and in this way the characterization of a given concept evolves over time, this evolution being  based on input from the community of users. We believe that this ability to change as users’ own conceptualization of the given domain changes is a powerful feature which allows the system to better model the consensual ontology of the community. Clearly, this level of evolution is limited to changing the semantic characterization of ontological classes and does not support, for example, the automatic suggestion of new classes to be added to the ontology. More advanced ontology evolution is the subject of ongoing research and is described briefly in Section 5. It is also worh noting that we have not concerned ourselves with ontology versioning (tracking and managing changes to an ontology) here. This is an important issue with regard to ontology evolution and the reader is referred to, for example, [26], [27] for details of work in this area.

As well as usage-based evolution, we have seen above how users also indirectly annotate the information as a side-effect of sharing it with the community and we discuss and motivate this approach below.

Pragmatically speaking, it is the case at the time of writing that only a very small proportion of WWW- and intranet-based information resources are annotated with RDF (meta)data. It is therefore beneficial to provide a system wherein such annotation effectively occurs as a side-effect of normal usage.

Another important observation is that it is in the general case impossible to cover the content of a document exhaustively by an RDF description. In practice, RDF descriptions can never replace the original document’s content: any given RDF description of a set of resources will inevitably give one particular perspective on the information described. Essentially, a metadata description can never be complete since all possible uses for or perspectives on data can never enumerated in advance.

Our approach accommodates this observation however in the sense that each community will create its own set of metadata according to its own interest in and perception of information that is added to its store. It is very possible that the same information could be shared in two separate communities and emerge with different metadata annotations in each.

11 EXPERTISE LOCATION AND TACIT KNOWLEDGE

In section 2, we focused on the technical aspects of OntoShare and on the sharing and storing of explicit knowledge. Explicit knowledge we take to be that knowledge which has been codified in some way. This codification can take place in many different media (paper, WWW page, audio, video, and so on). In the context of OntoShare, by explicit knowledge, we mean the information shared in OntoShare, along with the meta-information associated with it such as the sharer, the annotations attached to it, and so forth. We now turn to the social aspects of the system and tacit knowledge.

A large amount of the knowledge within an organization may of course not be codified: it may be personal, context-specific and difficult to write down, and may be better transmitted through a master-apprentice “learning by watching and copying” arrangement. Such knowledge is referred to as tacit knowledge [9]. When tacit knowledge is difficult to make explicit (codify), we need to find new ways of transmitting the knowledge through an organization. Failure to do so can lead to loss of expertise when people leave, failure to benefit from the experience of others, needless duplication of a learning process, and so on.

One way in which a system such as OntoShare can encourage the sharing of tacit knowledge is by using its knowledge of the users within a community of practice to put people who would benefit from sharing their (tacit) knowledge in touch with one another automatically.

One important way we gain new insights into problems is through ‘weak ties’, or informal contacts with other people [10, 11]. Everyone is connected to other people in social networks, made up of stronger or weaker ties. Stronger ties occur between close friends or parts of an organization where contact is maintained constantly. Weak ties are those contacts typified by a ‘friend of a friend’ contact, where a relationship is far more casual. Studies have shown that valuable knowledge is gathered through these weak ties, even over an anonymous medium such as electronic mail and that weak ties are crucial to the flow of knowledge through large organizations. People and projects connected to others through weak ties are more likely to succeed than those not [12, 13].

User profiles can be used by the OntoShare system to enable people to find other users with similar interests. The user can request OntoShare to show them a list of people with similar interests to themselves. OntoShare then compares their profile with that of every user in the store and a list of names of users whose interests closely match their own. Each name is represented as a hypertext link which when clicked initiates an email message to the named user. Recall that profiles in OntoShare are a set of phrases and thus the vector space model can be used to measure the similarity between two users. A threshold can then be used to determine which users are of sufficient similarity to be deemed to ‘match’.
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Figure 3. Identifying expertise on OntoShare.

This notion is extended to allow a user to view a set of users who are interested in a given document. OntoShare determines which members of the community ‘match’ the relevant document above a predetermined threshold figure and presents back to the user a list of user names. As before, these names are presented as hypertext links, allowing the user to initiate an email message to any or all of the users who match the document. Figure 3 shows typical output from this process.

In addition, as already mentioned in section 2.3, a user can carry out a keyword search on other users and thus identify users with an interest in a particular subject.

In this way, OntoShare, while not claiming to actually capture tacit knowledge, provides an environment which actively encourages the sharing of tacit knowledge, perhaps by people who previously would not otherwise have been aware of each other’s existence.

12 EVALUATION
OntoShare is a recently developed system and no formal evaluations have yet taken place. We briefly describe here an evaluation due to start in April 2002. The user group for the study will consist of approximately 30 researchers, developers and technical marketing professionals from the research and development arm of a large telecommunications firm. The interests of the users fall into 3 main groupings: conferencing, knowledge and information management and personalization technologies. It is felt that three separate yet overlapping topic areas will constitute an interesting mix of interests for the purposes of the trial.

The case study will commence with a workshop involving the practitioners in order to develop an ontology that encompasses the research fields with particular emphasis upon the overlap between them. OntoEdit [17] will be used to create the ontology for the research areas. This will then be uploaded to SESAME [18], allowing it to be viewed used as the ontology in OntoShare (which contains a module for reading ontological information from SESAME) and provide access to the ontology for other ontology tools with a similar capability. The ontology will automatically evolve and extend over the course of the study as documents are added to OntoShare. The effectiveness of this evolutionary process will be considered in the evaluation exercise. Qualitative and quantitative measures of the trial are being devised. The main evaluation criterion is to what degree the application of tools and methodology can ensure that knowledge discovered by individuals can be transferred to the most appropriate members of the user group. An interesting secondary outcome we wish to look at is the extent to which the ontology built up by the community is useful to other users in other contexts. In this regard, we plan to offer a searching and browsing facility over the community’s information using the QuizRDF system [23] for other users outside the community.

13 FURTHER & RELATED WORK
Research and development of OntoShare is ongoing. A particular area of focus currently is the ontological structure: a strict hierarchy (taxonomy) of concepts about which the communities wants to represent and reason may prove ultimately limiting and various possibilities for allowing a more expressive concept map are under consideration. One such is that OntoShare will be developed beyond the subclass/superclass concept hierarchy with IsRelatedTo properties, allowing “horizontal” links between concepts. The exploitation of this additional information is again matter for further research. One proposal is that when seeking to match users to other users, the system can use some notion of tree-matching, taking into account the concepts in the users’ profiles as well as not only the IsA (subClassOf) links but also the IsRelatedTo links.  These richer ontologies may be better represented in a more expressive language such as OWL, the upcoming standard from the W3C Web Ontology working group [25].

A further research area is the automatic identification and incorporation of new concepts as they emerge in the community. Work on this is however at a very early stage and is beyond the scope of this paper.

Turning to related work, Staab et al. [28] describe a system for building and maintaining community web portals. As with OntoShare, a ontology-based is taken and an ontology is used to structure and access information, using F-Logic as its underlying language for ontology representation and querying. Relatively sophisticated querying is supported, offering a degree of inferencing in the query engine not offered in OntoShare. Semi-structured information provision is supported by the use of wrappers. User profiling and automatic alerting are not supported, neither is the ability to change the semantic characterization of a class as in OntoShare.

RiboWeb [29] is another example of an ontology-based community portal RiboWeb holds information about ribosome data and computational models for the processing thereof. Most data are scientific papers manually linked to the appropriate ontological categories. Knowledge engineers maintain the data and metadata, rather than the data being provided by the community itself as in OntoShare.

14 CONCLUDING REMARKS
We have described OntoShare, an ontology-based system for sharing information among users in a virtual community of practice. We motivated the use of Semantic Web technology for KM tools and described how ontologies in OntoShare are defined in RDFS. Communities are able to automatically share information and create RDF-annotated information resources as a side-effect of this activity. Furthermore, these information resources are then of course available to other RDF-based tools for processing: the community semi-automatically creates an ontology-based annotated information resource for use by itself and others.

Importantly, the ontology used by a given community in OntoShare can change over time based on the concepts represented and the information that users choose to associate with particular concepts. This is a significant advantage over a community attempting to reach consensus on a set of concepts and how they relate to another at the outset that is then difficult or impossible to change. Much remains to be done in this area however, particularly with regard to the introduction of new concepts. In addition, users have personal profiles according to the concepts in which they have declared an interest and these profiles also evolve automatically, seeking to match more closely a user’s information needs and interests based on the usage they make of the system.

We indicated some further directions of research and briefly discussed an ongoing evaluation of the system. OntoShare exemplifies the much-improved knowledge management tools that the advent of the Semantic Web and its support for ontologies makes possible.
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Appendix 2 - Raw data from the Pre-Trial questionnaire

Questions and response scales are exactly as seen by the triallists and are presented below. Instructions occurring in between some questions (e.g. telling the triallist to skip to a later question) have been deleted to avoid clutter. Numbers in cells represent the number of triallists making the response.  In most cases, the total number of respondents is 12, but sometimes this is less due to some triallists not answering some questions.

1. Are you a previous Jasper user?

Yes
7


No
5
Please go straight to question 6.

2. How often did  you access your personal home page on Jasper?

Frequently
Sometimes
Rarely
Never

2
2
2
1

3. How often did you read articles you received notifications about? 

Always
Frequently
Sometimes
Rarely
Never

0
4
2
1
0

4. How often did you place items on Jasper for others to read? 

Frequently
Sometimes
Rarely
Never

1
2
2
2

5. How often did you make contact with someone else as a result of sharing or reading information on Jasper? 

Never
Once
2-5 times
More than 5 times

3
1
1
2

6. How often do you use the WWW (for any reason) ? 

Many times a day
A few times a day
Most  days
Once a week
Once a month
Less  often
Never

11
1
0
0
0
0
0

7. How often do you use email (for any reason)?


Many times a day
A few times a day
Most  days
Once a week
Once a month
Less  often
Never

12
0
0
0
0
0
0

8. How would you describe your level of confidence using computers as part of your work?

Very confident
Fairly confident
Not very confident
Not at all confident

11
1
0
0

9. How often do you use search engines to find what you want on the web (internet or intranet)?

Many times a day
A few times a day
Most  days
Once a week
Once a month
Less  often
Never

5
5
2
0
0
0
0

10. How happy are you using search engines as a way of finding what you want on the web?

Very unhappy
Fairly unhappy
Don’t mind one way or the other
Fairly  happy
Very    happy

1
1
1
6
3

11. How often do you send URL’s (WWW addresses) to other people using email? 



Many times a day
A few times a day
Most  days
Once a week
Once a month
Less  often
Never

1
0
6
4
1
0
0

12. If so, who do you send URL’s to: (Tick all that apply)

Immediate colleagues working on projects with me
12

Colleagues working on other related projects
8

Colleagues not working on related projects
6

To my whole team/unit
8

Colleagues outside BT
5

Groups of friends
6

Individual friends
8

Other (please say who)
0

13. How often do you send documents to other people using email? 




Many times a day
A few times a day
Most  days
Once a week
Once a month
Less  often
Never

0
3
5
4
0
0
0

14. Who do you send documents to via email? (Tick all that apply)

Immediate colleagues working on projects with me
12

Colleagues working on other related projects
6

Colleagues not working on related projects
5

To my whole team/unit
6

Colleagues outside BT
4

Groups of friends
2

Individual friends
3

Other (please say who)
0

15. How often do you receive URL’s via email?

Many times a day
A few times a day
Most  days
Once a week
Once a month
Less  often
Never

1
3
7
1
0
0
0

16. How often do you receive documents via email?

Many times a day
A few times a day
Most  days
Once a week
Once a month
Less  often
Never

2
3
6
1
0
0
0

17. If there is information you want to share with others, what is your current preferred method of telling them about it?

Verbally in person 


Over the phone


Email
12

Paper copy or note


Other (please say what)


18. When you are sent a URL or document by email, what affects whether you read it or not?  If more than one apply, please rank to show which is most important to you.


No. triallists*

I always read it, no matter what
0

It depends who it’s from
10

It depends what the subject is
12

It depends whether it relates to my immediate projects
10

It depends how much time I’ve got
9

Other (please say what)
0

*Note:  Triallists were inconsistent in their method of response to this question – some providing numbered rankings, some simply ticking a number of items. The figures above therefore simply reflect the number of triallists saying dependency applies to them in any way.

19. How do you feel about being sent URL’s or documents by other people? (Tick all  that apply)

It’s OK so long as it is actually relevant to me
11

I like feeling that I am included in what’s going on.
3

I like seeing what other people are up to, even if I don’t read it myself.
3

It feels like information overload.
5

Other (please say what)
0

20. What do you think is the effect of sharing information electronically on: 


A lot more
Some more
About the same
Fewer
Far fewer
Don’t know

The number of people I have phone calls with
0
1
3
6
2
0

The number of people I have face-to-face meetings with
0
1
5
4
1
1

The number of phone calls I have
0
2
3
6
1
0

The number of face-to-face meetings I have
0
1
5
5
0
1

The amount of interaction of any kind with others generally
2
2
5
3
0
0

21. How important are the following to you? (Tick all that apply) 


      Important for my job
Important to me personally


Not
Quite
Very
Not
Quite
Very

Knowing who else has similar interests to me.
0
9
3
0
6
6

Having the most up to date knowledge on subjects I’m interested in.
0
4
8
0
6
5

Being perceived as an expert in my  field.
2
3
7
1
7
4

Having a wide network of contacts.
1
6
5
3
6
3

Maintaining the “edge” by having better information than other people.
3
6
3
5
5
2

Being perceived as a good source of knowledge on a wide range of subjects.
0
6
6
1
6
5

Having my name well known within the company or department.
3
6
3
4
6
2

Spending as little effort as possible keeping up to date so I can focus on my real work.
3
6
3
2
5
5

Knowing something about a lot of different subjects.
0
11
1
1
7
4

Other people knowing what areas I am interested in.
1
6
5
2
10
0

Not missing out on new information.
1
8
3
2
7
3

Being seen as a team player.
1
5
6
1
4
7

Appendix 3 - Raw data from the End of Trial questionnaire

Questions and response scales are exactly as seen by the triallists and are presented below. Instructions occurring in between some questions (e.g. telling the triallist to skip to a later question) have been deleted to avoid clutter. Numbers in cells represent the number of triallists making the response.  In most cases, the total number of respondents is 16, but sometimes this is less due to some triallists not answering some questions. Throughout the analysis, quotes from triallists are identified using labels P1 through P16.  This enables a relationship between a particular participant’s responses to multiple questions to be made.

1. How many times did you log onto the OntoShare system during the trial (NOT including responses to notifications)? 

0
1
2-5
6-10
11-20
More than 20

1
2
5
3
1
4

2. How many notifications of shared items did you receive during the trial?

0
1-5
6-10
11-20
21-40
More than 40

2
2
2
2
4
4

3. How many items did you read (summary or full document) as a result of being notified by email?

0
1-5
6-10
11-20
21-40
More than 40

4
4
4
2
1
2

4. How many items did you read (summary or full document) as a result of browsing or searching the OntoShare system directly?

0
1-5
6-10
11-20
21-40
More than 40

3
9
1
2
1
0

5. How many times did you update your Profile during the trial, either directly on the Profile pages or as a result of Sharing or registering Interest/Uninterest in an item? 

0
1
2-5
6-10
11-20
More than 20

6
2
6
2
0
0

6. If you read any items in OntoShare, how did the items that you read prove of use to you (tick all that apply)?

Of direct use in my work
7

Not of direct use in my work, but I feel more informed and up to date
8

Not of direct or indirect use, but I found the information interesting
6

Of no use whatsoever
2

Of negative use (e.g. it wasted time)
0

Other (please say what)
0

7. Overall, how easy did you find the OntoShare system to use?


Very easy
Fairly easy
Not easy or difficult
Fairly  difficult
Very difficult

Initially
0
5
5
3
1

After a few sessions
1
7
3
1
0

Now
3
5
4
0
0

8. What were the reasons you logged onto the OntoShare system? Please rank in order of frequency of use. If you were unaware of any of the following functionality, please indicate in the column provided.


Rank sum
Rank
Unaware

Updating my profile
118
4
1

Looking at what items were in the system
92
1
1

Searching for a particular item/subject
145
6
1

Look at the content of Concepts
137
5
1

Share an item
107
3
1

Make comments about an item
155
7
1

Read others’ comments about an item
160
8
3

Find a user with similar interests to mine
163
9
3

Recommend a new user
166
10
3

Looking around
99
2
2

Other (please say what)
167
11
2

Note – The rank sum score was obtained by summing the rankings given to each feature by individual triallists.  The rank score ranks the items on ascending order of rank sum score (lower sums mean a higher rank).  Not all the triallists gave rankings to all the items in the list.  In order to avoid unranked items receiving a score of zero (which would falsely give an impression of an overall higher ranking, all unranked items are given a ranking of 11 to indicated that the feature was not used at all.

9. If you logged on to OntoShare to search for a particular item or subject, please indicate how you went about searching.

Browsed through What’s New to see if what I wanted was there
3

Used the search engine straightaway
0

Browsed first, then used search engine
2

Looked at relevant Concepts
3

10. Did you use the search engine within OntoShare to look for documents?

Yes
2


No
13
Please proceed to Question 12

11. How useful would you rate the OntoShare search engine?

Very    useful
Fairly  useful
Occasionally useful
Not very useful
Not at all useful

0
2
0
1
0

Note:  This represents the answers of 3 triallists who used the search engine. One triallist who stated that they didn’t use the search engine stated that they found it fairly useful.

12. How often did you look at the Help pages in total during the trial?

0
1
2-5
6-10
11-20
More than 20

11
1
3
0
0
0

13. If you looked at the Help pages, what reasons did you have for looking at them (tick all that apply)?

Read all the way through thoroughly 
0

Skim briefly 
1

Look at specific parts in detail 
3

Other (please say what)
0

14. If you looked at the Help pages for help with specific issues, what things did you need help with (tick all that apply)?

How OntoShare works / what OntoShare does generally
2

Enabling ‘Copy and Paste’
3

Viewing a document
0

Searching
0

Setting up my profile
0

Setting up email notification
0

Finding out about other users
0

Sharing an item
0

Editing Concepts
1

Contacting the OntoShare team
0

Other (please say what)
0

Note:  This represents the answers of the 4 triallists who used the help pages.  Some triallists looked at more than one subject within Help.

15. Was the information given on the Help pages sufficient to solve the problem?

Yes – always
Yes – most of the time
About half Yes, half No
No – usually not
No – never

0
3
0
0
0

Note:  This represents the answers of the 4 triallists who used the help pages.  One did not answer the question

16. Was there anything you needed help with which was not covered on the Help pages?

Yes
0
Please say what:

No
2


Note:  This represents the answers of the 4 triallists who used the help pages. Two triallists did not answer the question.

17. How did you have your email notification set up during the trial?

Automatic notification all the time
13

No automatic notification all the time
0

A mixture at different times
0

I didn’t know you could change it.
3

18. Did you forward any items you found on OntoShare to other non-OntoShare users during the trial?  Please indicate the approximate number of items you forwarded to each of the different kinds of people listed below:


No. items

Immediate colleagues working on projects with me
9

Colleagues working on other related projects
7

Colleagues not working on related projects
1

To my whole team/unit
0

Colleagues outside BT
5

Groups of friends
5

Individual friends
6

Other (please say who)
0

19. How many OntoShare users did you contact during the course of the trial as a result of you or they entering items onto the system? 

0
1
2-5
6-10
11-20
More than 20

15
0
4
1
0
0

20. If you did contact any other OntoShare users, please say why:

To discuss a particular item 
0

To find out if they had any more information
1

To give them more information
1

To explore opportunities for work collaboration
0

Other (please say what)
0

21. Did you find yourself wanting to contact other OntoShare users directly during the trial but did not?

Yes
2
Please say how many times this happened:

No
12


22. If Yes, what do you think prevented your contacting them? (tick all that apply)

Didn’t know their contact details
1

Too much trouble to look up their contact details
0

Didn’t know enough about them to feel I could approach them
0

Wasn’t sure if it was OK to contact them
1

Other (please say what)

“Unsure of their level of expertise (i.e. way above mine??)” P13
1

23. How appropriate did you find the names of the Concepts?

Very  appropriate
Fairly  appropriate
Occasionally appropriate
Not very appropriate
Not at all appropriate

2
7
3
0
0

24. Did you find the organisation of Concepts into a hierarchy useful for browsing or adding information?

Very  useful
Fairly  useful
Occasionally useful
Not very useful
Not at all useful

3
5
2
2
0

25. How many times did you use the ‘Find Related Concepts’ feature?

0
1
2-5
6-10
11-20
More than 20

9
1
3
0
0
0

26. How useful did you find this feature?

Very  useful
Fairly  useful
Occasionally useful
Not very useful
Not at all useful

0
2
2
2
1

27. Did you place any items on the OntoShare system during the course of the trial?

0
1
2-5
6-10
11-20
More than 20

7
1
1
3
0
3

28. If you placed any items on the system, how would you rate the relevance of the concepts that OntoShare suggested you add the items to?

Always relevant 
Usually relevant
Sometimes relevant
Usually irrelevant
Always irrelevant

0
4
3
1
0

29. If you placed any items on the system, did you alter the Concepts selection to which the item was added from the one suggested by OntoShare?

Always
Usually
Sometimes
Rarely
Never

1
1
3
1
2

30. If you placed any items on the system in your own selected Concepts, did you update those Concepts with the keywords suggested  by OntoShare?

Always
Usually
Sometimes
Rarely
Never

0
3
3
0
1

31. If you placed any items on the system in your own selected Concepts, how would you rate the relevance of the keywords that OntoShare suggested that you add to the Concepts?

Always relevant 
Usually relevant
Sometimes relevant
Usually irrelevant
Always irrelevant

0
5
2
0
0

32. Do you have any further comments about the process of adding items to the OntoShare system?


“Would be very useful not to have to log into the system just to add an item - a web service for example? Speeding up the logon process would be great, allowing people to install a Java program rather than having to use the Applet each time?”  P4

“It's the main thing I did with OntoShare. But it was far too slow doing it.”  P10

33. How would you describe your feelings about adding items to OntoShare for other users to see? (Please indicate whether you Agree or Disagree with each statement below)


Agree
Disagree

I wasn’t sure which items I should add
2
6

I was afraid of adding too may items to the system
0
7

I felt I ought to add some items, even if I didn’t think they were particularly interesting
2
5

I was worried about overloading other users
0
7

I was worried about appearing to “hog” the system
1
6

I added as many items as I liked without worrying about it
4
3

I felt I didn’t want to add the really interesting information
0
7

I felt that I had to be very selective about the quality of information I put on the system
5
3

After a while I felt more comfortable about adding items when I saw what other users were putting on there
5
3

Note:  This represents the answers of the 8 triallists who placed any items on the system.

Is there anything you would like to add about your reasons for choosing to place or not place information on OntoShare

“Too busy - not integrated with my way of working...” P11

“At first the amount of content was limited and this inhibited me 'suggesting' topics (or the right sort of topics) to add”  P13

34. If you didn’t place any items on OntoShare, please indicate why (tick all that apply)


Agree

I didn’t know you could add items
0

I knew you could add items but I couldn’t work out how to do it
0

I never came across any information which seemed worth sharing
1

Although I did come across information worth sharing, I never thought of sharing it on OntoShare
5

I didn’t think other users would really be interested
1

I was afraid of adding too may items to the system
0

Is there anything you would like to add about your reasons for not placing information on OntoShare?

“Having to dial-up the secure connection which I only use for accessing BT mail and any BT intranet browsing. Normal browsing done on my broadband connection so it is more hassle to stop what I'm doing and dial-up. I'm sure this issue is only related to this sort of trial. Log in interface is v slow in loading on a dialup :-(“ P13

“Forgot the thing existed.”  P15

35. Did you add any comments to any items within OntoShare?

0
1
2-5
6-10
11-20
More than 20

10
1
3
0
0
0

36. If you did not enter any comments on any items, please say why:

Didn’t know you could
0

Adding comments was difficult
0

I wasn’t sure what kind of comments were suitable to add
1

I had nothing to say
6

Other:  (Please say what)

“Sorry - Time!” P12
1

37. Did you read anyone else’s comments about any of the items in OntoShare?

0
1
2-5
6-10
11-20
More than 20

7
1
5
0
2
0

38. How useful would you rate the comments facility on OntoShare?

Very    useful
Fairly  useful
Occasionally useful
Not very useful
Not at all useful

0
5
6
0
0

39. How often did you update the Concepts using the “Interested” or “Uninterested” buttons?

0
1
2-5
6-10
11-20
More than 20

5
0
6
2
0
0

40. If you used the “Interesting” or “Not interesting” buttons, how would you rate the relevance of the keywords that OntoShare suggested that you add to or remove from the Concepts?

Always relevant 
Usually relevant
Sometimes relevant
Usually irrelevant
Always irrelevant

0
6
3
0
0

41. How useful did you find the “Predicted Relevance” graphic next to items listed  in OntoShare (the white oval with a red bar inside)

Very    useful
Fairly  useful
Occasionally useful
Not very useful
Not at all useful
I didn’t realise what those graphics were for

2
3
0
3
0
2

42. How often did you request a change to the Ontology i.e. to add, remove or move a concept?

0
1
2-5
6-10
11-20
More than 20

9
3
3
0
0
0

43. How useful did you find this part of OntoShare?

Very    useful
Fairly  useful
Occasionally useful
Not very useful
Not at all useful
I didn’t use this facility

1
4
1
1
0
3

44. How often did you vote on a requested change to the Ontology i.e. to add, remove or move a concept?

0
1
2-5
6-10
11-20
More than 20

8
2
5
0
0
0

45. How useful did you find this part of OntoShare?

Very    useful
Fairly  useful
Occasionally useful
Not very useful
Not at all useful
I didn’t use this facility

1
5
1
1
0
2

46. Do you have any further comments about the Ontology change facility?

“Useful for when new members are invited to join the community” P16

47. Now that the trial is finished, how would you feel about the system being withdrawn?  (Please indicate whether you Agree or Disagree with each of the following statements)


Agree
Disagree

Withdrawing OntoShare would reduce my effectiveness at my job
1
9

It probably wouldn’t reduce my effectiveness but I would hate to lose it.
2
7

I’d be sorry to lose it but it won’t be a great loss
7
3

I’m not really bothered one way or the other
4
6

Didn’t use it long enough to be able to tell
6
5

I’ll be glad to see the back of it
0
9

48. Overall, how would you rate OntoShare compared to Jasper?  Compared to Jasper, OntoShare is:

Much better than Jasper
A bit better than Jasper
About the same as Jasper
A bit worse than Jasper
Much worse than Jasper

1
4
2
3
0

49. If you think that OntoShare is better or worse than the Jasper system, please say why:

“The expansion of interest groups into an evolving hierarchy of concepts is a big improvement. Also the intelligent suggestion of which concept a given item is relevant to.” P2

“I'm perhaps being unfair, but Jasper seems better because it does less.  Ontoshare takes more effort to learn.  I think if I used it more, I would likely change my opinion to better.  It's also harder for the trial ,since the user community is small.  More people means more material which ought to show up the usefullness of the system.” P3

“Confusing to begin with moving from being interested in "concepts" which had "words" associated with them, rather than a set of "words"” P6

“A bit more organised” P7

“It's far too slow” P10

“Jasper seemed easier.” P11

“I like the user interface - although this too could be improved!” P12

“Better facilities and clearer interface” P16

50. Overall, what would you say is the single WORST thing about the OntoShare system?

“Use of a Java applet - HTML-based interface in standard browser would be better” P2

“Having to get used to the Java interface - very minor fault!” P3

“Logon Speed” P4

“As it was Java based, it took longer to load than Jasper. and as time is a premium, this is probably the one single reason I hardly used it.” P7

 “It's far too slow, and if you do anything else with the browser you lose your OntoShare session” P10

 “Remembering to use it... Even with the e-mail prompts -these got auto-filed into a folder along with about 40 other alerts per week. Didn't get much of a chance to do some housekeeping which is when I tend to review these things..” P11

 “The user interface (Not that bad)” P12

“Slowness of loading java bits and annoying pop-ups (that's two - sorry!)” P13

“The time it takes to share something” P16
51. Overall, what would you say is the single BEST thing about the OntoShare system?

“Evolving hierarchy of concepts” P2

“Automatic notification of new items.” P4

“Flexibility” P10

“Has potential”  P11

“Windows type interface” P12

“Good to see what ones peers are reading.” P13

“The layout of the interface.”  P16

52. Overall my feelings about  the OntoShare system now could be summarised as: 

Very happy
Quite happy
Neutral
Quite unhappy
Very unhappy

1
5
7
1
0

53. Do you have any other comments you’d like to make about the OntoShare system, your experience of using it or things you would like to be changed?

“Sorry, I did not make use of OntoShare (despite being told to do so).  My main concern with Jasper/QUARTZ/OntoShare is having/making the time to use the tools.  These tools are great when you have (or make) time to use them. When spare time is short, I tend to not bother (even though I know the information would probably be of benefit to me).  And this is the fundamental problem that I think we need to crack. How can Jasper/OntoShare/Quartz be enhanced to make users want to share/contribute (is it a process, is it technology, is it awareness/culture, should it be bound into objectives - with the risk of people just entering junk to achieve their objectives - one possible way around this would be to link into objectives that people must submit n items that exceed a preset 'usefulness to the community' criteria). As for Jasper/Quartz/OntoShare alerts, well the general volume of email just puts these emails to the 'back of the queue' (and I never get round to viewing them).  It has been suggested by others that Jasper/OntoShare alerts could be linked into screen saver/lock workstation facility, so that when user logs back in after a period of inactivity, OntoShare results are presented.  Maybe that is the point when people would make the effort to read. Is the trial due to continue?  If so I will make the effort to use.”  P1

“One obvious next step would be a visual interface into the information store. Move away from the Java UI..” P2

“When adding a new concept, existing users don't get to know about it (and therefore subscribe to it) unless they regularly browse the concepts (I know I don't!). So new items I add to that concept don't reach as wide an audience as they should.” P4

“Needs to be regularly seeded with potentially relevant information or  gain critical mass usage to offer a positive benefit and justify the effort of maintaining profiles and entering articles or information.  This is more a criticism of such systems than ontoshare itself.” P8

“If Ontoshare was combined with a technology magazine as a sidebar, I might have been more inclined to use it. ps - please don't use an outlook form again (this is horrible) - it won't scroll properly!” P11

“It seems like a nice tool - to be fair with Jasper I had got used to a way of working and this demanded a change - I think for the better! For a user who has used the tool a great deal the UI is fine - but for the first time user - those not familiar with Jasper, this could be a little difficult to navigate.|” P12

“More documents per view (>10). Less of a console 'feel' - i.e. integrate more into typical webpage format” P13

“I think I would have shared more items if there was a quicker/easier way of doing it.” P16
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17 Introduction

17.1 Purpose

These are the results of a brief expert evaluation of the Ontoshare knowledge-sharing system, against 10 usability heuristics that characterise desirable qualities of user interfaces.  

17.2 Contact details

If there are any queries concerning the content of this document, please contact:

Cassie Paternoster

MLB 4/2, BT Labs


Martlesham Heath

IPSWICH IP5 3RE


18 Summary of usability findings

18.1 System Enablers

In general this knowledge-sharing system is straightforward to use and well designed. 

It is particularly advantageous that it is possible to view an entire document in another window on double-clicking the link.  This gives flexibility, and aids the ease of reading.

18.2 System Issues

The key points that could be improved in Ontoshare, is to make less assumptions about the users technical knowledge of the system.  There are several areas, for example, the ‘help’ links, where users are asked to download plug-ins to perform various functions, which does not make using the system straightforward for those who are not technically trained.  A second related area for review concerns the terminology used throughout the site, which again at times, assumes the user is highly technical, or at least familiar with knowledge-sharing concepts – which they may not be.

These issues will be discussed in more detail below.

18.3 Discussion

This rapid assessment has highlighted a few key areas where changes will benefit Ontoshare. All the observations have been made from the perspective of interaction designers in Customer Experience Solutions group, and tested on the Netscape platform.

The changes suggested are generally not onerous or expensive to implement. They are often small details, but will greatly enhance usability. 

19 Usability Issues detail

Usability ratings are usually given on a 5-item scale, where 1 is severe, and 5 is cosmetic.  In terms of the Ontoshare system, there are only a couple of major issues; the rest being more minor recommendations for improvement, so the suggestions will be recorded in ‘major’ and ‘minor’ tables respectively.

19.1 Major

These are major usability problems that will impact the usability of the system.  High priority should be given to improve upon these.


Location
Issue
Recommendation 

1. 
Help issues across the whole system


Assumptions are too great in terms of the users technical knowledge – particularly in the ‘help’ sections. 

During the registration and install process, various steps and plug-ins are needed, which demand a certain amount of IT knowledge.  One must bare in mind the target users of this system, who may or may not all be of technical backgrounds.  Another example of assuming the user has a high level of IT knowledge is when you try to add a document.  It seems you can’t cut and paste the URL, which would be extremely frustrating from a user perspective if you need to type the URL out each time.  If a user goes into the help section because they can't cut and paste, you are recommended to alter the JAVA code to enable you to do this – this would not help an average user, it would scare them!   Another issue with the ‘help’ section is that it is not context-sensitive, a generic help-screen is brought up regardless of where you are in the system.  
If the plug-ins are a necessary procedure for the user to take, warn about them beforehand, give further guidance, and explain why they are needed.  

Help areas need to be aimed at the ability of ‘normal’ users – altering JAVA code does not depict a normal user!  

Help areas also need to be made context-sensitive throughout. 

2. 
Terminology across the whole system


 Again some of the terminology used in the system assumes the high IT knowledge of the user.  The “look and feel” section during log-in will be meaningless to most users – it does not really suggest its function.  

Under ‘My Profile’, the requests for user details is meaningless without prior knowledge of the system – for example, few people would understand what “propagate documents through hierarchy” means, or what a “OntoShare username” is.  

The Interesting and Uninteresting hot keys at the bottom of the screen are easily missed, and if seen, it is not clear what they do.  I first assumed they were to rate and add comments to an article, but they are in fact there to alter your profile as you go along. 

The date is not written in the way most people would write it – a very small point, but worth changing.


In terms of the “look and feel” area of log-in, give it a better name that describes its function, such as “system appearance”.  Better still, leave the option out and set it automatically to Windows, which is the setting that the majority of users will be most familiar with.  The appearance of the screen does not change for most of them anyway, just a different colour on one particular setting.

More help and support is required, with more colloquial language.

It needs to be immediately obvious what a key’s function is.  Either more help and guidance is required, or perhaps these keys might be better named “Add to my Profile” and “Remove from my profile”.

Write the date in the format that most people use – e.g.; 11/06/02.

It might be useful to have the option of clicking on a simple tutorial before using the Ontoshare system, which details by means of a series of arrows and annotations, what each button and links function is.

3. 
Asking the consent of other users when adding a document


The general concept of consent in terms of adding and removing documents is positive in that it allows the information within the group to evolve and is self-regulating, but it also makes for a very slow system if everybody’s consent is required before documents can be added or removed.  
Perhaps the consent concept could be altered to requiring two other member’s consent as opposed to the whole group, to speed the process up?  Or perhaps only removing documents need require consent, but adding can be done without it.  Ideally you should be able to add documents without consent, or at least display a provisional concept as feedback to the submitting user. 

19.2 Minor

These are still usability problems, but are less critical.  They should be adjusted if feasible however.


Location
Issue
Recommendation 

4. 
Log-in box


The log-in box, text entry area, is grey, which looks like it is not functional.
Make the whole box background white, and more receptive-looking to date entry and manipulation.

5. 
Annotations and comments when viewing a document


The terminology is not consistent here.  The annotation is supposed to be made by the submitter of the document, to put in a more meaningful title.  However, when adding a document, this annotation is then called ‘to add a comment’.  There is a ‘comments’ section under the annotation area when reviewing a document; this section is there to enable other people reviewing the document to add their opinions.  In short, the annotation and comment sections need to be defined as clearly separate items, and the language remain consistent. 
Perhaps the term ‘annotation’ should be replaced with ‘submitter’s comment’, and the term ‘comment’ be replaced with ‘reader’s comments’ for clarity.

6. 
Document titles


Currently the document titles are simply their URL’s, which isn’t ideal.
Is there some way of over-writing the URL when adding a document, to a more meaningful and user-friendly title?

7. 
Hot keys at bottom of screen


The hot keys at the bottom of the screen are not immediately obvious, and easily missed.
Either make them stand out more in terms of different colours, size, etc, or put them at the top or side of the page instead.



8. 
‘About Ontoshare’ link prior to login


This link does not show enough information to sell its benefits to users.  It could also be written on the actual page as opposed to being a link.
Re-write the paragraph and take out the link.

9. 
Second time use


This may just be explained by it being the early version of Ontoshare, but each time the system was logged into, evaluators had to come up with a different name because a message came up saying “This name is already in use, please choose another name”.
Ensure that once logged in, the system recognises you second time round.

10. 
Sign-up procedure


In the sign-up procedure, there is no information on which format the data should be entered in. 
Include hint text to indicate format.

11. 
Login


The login information displayed after joining is different to the data that was entered.
Be consistent – show the data the user entered originally. 

12. 
Concepts Menu
The ‘add document’ feature is in the concepts menu, which is confusing.
Re-think the rationale for adding items – perhaps make it a hot key of its own.

13. 
Scroll Bar
The scroll bars are not immediately obvious.  
Use a window-style scroll bar in a windows environment.

20 Usability heuristics

These are the ten usability heuristics used in this assessment.  More discussion of the technique can be found at http://www.useit.com/papers/heuristic/
· Visibility of system status 

The system should always keep users informed about what is going on, through appropriate feedback within reasonable time.  In web sites this heuristic indicates that the user should be able to tell where they are in a site from cues such as titles and by what links are provided away from the current page. Problem example: Missing title and no visual cue on current selection in navigation bar

· Match between system and the real world 

The system should speak the users' language, with words, phrases and concepts familiar to the user, rather than system-oriented terms. Follow real-world conventions, making information appear in a natural and logical order. Problem example: Reference to ‘file’ instead of message 

· User control and freedom 

Users often choose system functions by mistake and will need a clearly marked "emergency exit" to leave the unwanted state without having to go through an extended dialogue. Support undo and redo. Problem example: Forced sequence of steps and no Cancel button to get out of it.

· Consistency and standards 

Users should not have to wonder whether different words, situations, or actions mean the same thing. Follow platform conventions. 

· Error prevention

Even better than good error messages is a careful design that prevents a problem from occurring in the first place. 

· Recognition rather than recall 

Make objects, actions, and options visible. The user should not have to remember information from one part of the dialogue to another. Instructions for use of the system should be visible or easily retrievable whenever appropriate. 

· Flexibility and efficiency of use 

Accelerators -- unseen by the novice user -- may often speed up the interaction for the expert user such that the system can cater to both inexperienced and experienced users. Allow users to tailor frequent actions. 

· Aesthetic and minimalist design

Dialogues should not contain information that is irrelevant or rarely needed. Every extra unit of information in a dialogue competes with the relevant units of information and diminishes their relative visibility. 

· Help users recognize, diagnose, and recover from errors 

Error messages should be expressed in plain language (no codes), precisely indicate the problem, and constructively suggest a solution. 

· Help and documentation

Even though it is better if the system can be used without documentation, it may be necessary to provide help and documentation. Any such information should be easy to search, focused on the user's task, list concrete steps to be carried out, and not be too large.

End of Document
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