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Abstract :


This document collates evidence for desirable human computer interface properties, and educational features, for LEVERAGE. This includes principles of interface design and user ratings of features in distributed learning systems. The evidence comes from three sources: the HIPERNET user trials, other recent distributed multimedia training systems, and previously stated principles of human computer interaction that have general relevance.
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Executive Summary :


This document outlines aspects of human computer interaction that users of systems such as HIPERNET


or LEVERAGE appreciate and find beneficial. The report draws in particular on evidence from the HIPERNET trials, but also considers lessons from other trials of distributed multimedia systems, and looks at general principles of user interface design. The eventual design of the system will also be influenced by the separately published report on partners’ target markets.
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Introduction 





This document collates evidence for desirable human computer interface properties, and educational features, for LEVERAGE. This includes principles of interface design and user ratings of features in distributed learning systems. The evidence comes from three sources: the HIPERNET user trials, other recent distributed multimedia training systems, and previously stated principles of human computer interaction that have general relevance.





Insofar as HIPERNET is a distributed learning system, feedback from the users may be used as evidence for general principles relevant to such an application, but it is also a task based language learning system, so has special requirements of such a system which will also apply to LEVERAGE.





Several typical examples of remote collaborative work are described in the collection: “Information Superhighways: multimedia users and futures” [Emmott, 1995], two of which are quoted here. The strongest points emerge from the studies reported by Tang and Isaacs [Tang and Isaacs, 1995]:





“What can we learn from our studies about designing multimedia technology to effectively support collaborative work? Two points clearly emerged from each of the three studies presented:


users want video connections;


the quality of the audio connection is crucial.”





Another implementation of distance language learning [Watson and Sasse, 1996] offers further insight into our requirements.





Various sets of general principles of interface design have been proposed in recent years. These are applicable to all interfaces, and the final section provides recommendations for LEVERAGE based on a small selection of these.





Evidence from HIPERNET trials 





The HIPERNET trials demonstrated that students find collaborative learning motivating, and that they do no worse when collaborating over a video link as opposed to working face-to-face. The implication for LEVERAGE here is that system features that support such co-operative work are important. These include video, text and audio conferencing, and may be extended to include screen and course sharing, and the possibility of using a shared, multimedia, “whiteboard”.





A problem of colour at the interface was identified (see Section 2.2.2). This was not serious, but does, nevertheless, suggest that this aspect should not be overlooked.





Course material 





The learning facilities offered by the HIPERNET system were all valued and should be retained or enhanced. Lower ratings, however, were given to the tasks and exercises, and the reasons for these need to be taken into account.





Text





Here is the summary of text features which were identified as needing improvement for LEVERAGE:





the layout of the dialogues in exercises was incorrect;


some Multimedia Dictionary entries were garbled;


the “formatted boxes” timed out, but were otherwise not easily dismissed;


scrolling through the text was slow and jerky;


the icons for moving to the top or bottom of a “page” were unclear





The particular implementations of text display used in LEVERAGE should aim to eliminate some, or all, of the problems. The current plan to use separately crafted Web pages to display the course material will allow complete control over the layout. This list provides some pointers that can be used in preliminary usability testing.





Advice: 


Ensure that the text layout is clear and correct in all elements of the course text 


Indicate clearly the method of dismissing any temporary windows


Make navigational icons clear.


Audio





In HIPERNET students particularly appreciated the audio clips related to the text, remarking on the convenience of playing them compared with finding the place on an audio tape. The audio quality was excellent.





Advice: 


Allow the users convenient access to a spoken version of the course text.


Video





The video clips were also highly rated by the learners. The quality was good, although there was some instability in playing them during the first three weeks of the trials. At least one subject pointed out that distortion of the sound mattered much more than distortion of the picture, a finding which agrees with other recent work on evaluation of video quality.





Students would have liked to have the text of the video clips available to check the words they were hearing, and for spellings.





There was an interface problem in that a double, rather than a single, mouse click on an audio or video icon resulted in an error message because the first click invoked the video window, and the second seemed to be attempting to do this again. The LEVERAGE implementation should avoid this.





Advice:


The quality of the sound in video clips is even more important than the quality of the pictures and the degree of synchronisation.


Make the text of video clips available wherever possible.


Ensure that a double click to invoke video does not result in an error message.


Tasks  





In the case of the tasks there was uncertainty of the appropriateness of the particular tasks offered. It is important that the tasks both require the students to improve their foreign language skills in ways for which they were hoping, and that the material is adequate to support the tasks.





Advice:


The tasks must be appropriate for the user population to be addressed.


There must be adequate material to support the tasks.


Exercises  





Many of the students reported that they would have liked the exercises to be interactive, and for the answers, where appropriate, to be presented serially rather than all at once. This would also give extra sophistication to the system and make it more attractive to use. Several students remarked that they would have liked more structured exercises, particularly to help them revise French grammar.





Advice:


Simply revealing the answers to an exercise is not adequate.


Answers, where appropriate, should be presented serially rather than all at once.


Interactive exercises should be included.


Students would like additional exercises to help them revise French grammar.


Extensions  





Of the proposed extensions, further development of the multi-media dictionary element was felt to be the most needed. Although, as a prototype, the example provided was limited in vocabulary, and students rarely found the word or expression they were seeking, they were nevertheless very enthusiastic about the directness of access, and about hearing words and expressions pronounced.





A more comprehensive multimedia dictionary was seen as very desirable. More usage examples, as well as more entries, were recommended.  One student suggested that it would be useful to click on any word and hear it pronounced.





Advice:


A more comprehensive multimedia glossary should be included, with more usage examples as well as more entries.


�
Communication 





The benefits of the help desk were widely appreciated, but there were notable problems. These would probably have been solved during the development process had time permitted the intended cycles of usability testing and preliminary trials to take place. The plans for LEVERAGE emphasise the need for iterative, formative evaluation, and the feedback from HIPERNET is the first stage in this.


Video Conference Tool (VCT) related problems  





Sometimes the sound would simply disappear during videoconferencing. Usually, but not always, this could be remedied by closing then reopening the connection. The cause for this may need investigation.





Advice:


Ensure the robustness of videoconferencing.





It seemed that some “crashes” of the Help Desk and Co-operative Workspace (HDCW) were caused by both parties attempting to close the connection at the same time. If this is the case it must be clearly flagged to the users, but preferably the implementation would take care of this.





Advice:


All protocols should be rock solid. Cases where more than one user attempts to disconnect simultaneously should be designed into the protocol.





Sometimes the HIPERNET Application Shell crashed, yet the Windows program, and the HDCW, were still running. The user might then restart HIPERNET, but problems of connection subsequently arose.





Advice:


Beware of similar problems developing in LEVERAGE.





When subjects attempted to move through the HIPERNET material while videoconferencing, the VCT screen froze temporarily. Although a little disconcerting, this was not considered a problem by the users.





Advice:


No action needed on this.





At the stage where students were preparing OHPs for their presentation, they could not show each other their foils except by holding them to the camera. One solution, though not a very satisfactory one, would be to provide a second special camera for transferring documents. A better solution would be, perhaps, using a shared multimedia whiteboard, to have an online presentation that does not require OHPs, and this is recommended for LEVERAGE.





Advice:


A shared multimedia workspace is recommended.


Text Conferencing Tool (TCT) related problems  





Sometimes the text disappeared, i.e. stopped echoing, on one or both sides of the text-talk. There was no apparent way of predicting this.





Advice:


Ensure the robustness of text conferencing.





One student, who had a mild form of colour blindness, complained that she could barely read the text on the pink side of the text-talk screen. She was also very aware of the structure in the pattern used as a background to the text-talk.





Advice:


Be aware of possible effects of colour blindness. Perhaps LEVERAGE could have several preset colour themes, from which the user could choose. This way the user could ensure both that the colour scheme was pleasant, and that any problem with colour vision was avoided.





Resizing the text-talk window could result in the ends of subsequent lines being cut off. The lack of scroll bar was seen as a problem as the users could not see what they and their partner had previously written. A scrollable, persisting, shared whiteboard would be a preferable alternative solution.





Advice:


A scrollable persisting shared whiteboard is recommended.


Evidence from other work 





Here are some relevant points from other work.





The relative importance of audio quality





The HIPERNET finding that distortion of sound is more disturbing than distortion of pictures is supported in other work.  For example, Tang and Isaacs noted that " ... users' expectations of audio are formed by their experiences in face-to-face and phone interactions.  Technologies that degrade the audio channel (e.g. delays, echo, noisy audio quality) disrupt people's ability to smoothly interact with each other.  Although the team using our desktop conferencing prototype was willing to endure the degraded audio to have the video capability, it was clearly the aspect they most wanted to see improved in the prototype.





Although the ideal is to strive for high fidelity audio and video, our experiences confirm that audio is relatively more important than video in supporting collaboration.





As long as network constraints require trade-offs to conserve bandwidth, our experiences indicate that degrading video quality before degrading audio quality provides a more usable experience.”





The degree of synchronisation needed


In general the synchronisation between audio and video streams was very good in HIPERNET. On occasion, subjects experienced variable levels of synchronisation, both when videoconferencing and when viewing video clips. These problems could not be predicted.





Watson and Sasse [Watson and Sasse, 1996] cite Jardetzky et al, 1995, who found that “ the mismatch in time between audio and video (streams) can be in the region of 80-100 ms before a lack of synchronisation is perceived.”





The use made of video





It was noted in HIPERNET that some students made no attempt to emulate eye contact when videoconferencing with their partner.





Nardi et al [Nardi et al, 1995] write: “rather than facilitating direct interpersonal communication (as many CSCW systems are intended to do), in many crucial instances, the video permits individuals to work independently, actually obviating or reducing the need for interpersonal communication. The video supplies enough information so that the need for interpersonal communication is reduced or eliminated, and individuals can figure out what they need to know based on the video itself, circumventing the need to talk or gesture to someone”.





Tang and Isaacs [Tang and Isaacs, 1995] point out that: “It is also important to distinguish desktop conferencing from other types of communication media (e.g. face-to-face meetings, video conference room meetings, phone calls) to understand how it and other new multimedia collaboration technologies will be incorporated into everyday use with existing communication technologies... 


We found that the video channel affected the process of interaction (e.g. supported turn-taking mechanisms, demonstrating understanding and attitudes)”.





Integration with other data sources and activities





Although the various elements of the user interface were considered separately in the HIPERNET evaluation, the interplay between these is another important consideration.





“The integration of video-as-data with other data sources will be useful in many applications for analysis, training, legal and archival purposes.  Users of such technology will want to be able to edit, browse, search, annotate, overlay, highlight, timestamp, and display video data.  problems relating to indexing, search and retrieval of video information” [Tang and Isaacs, 1995].





The ReLaTe system originally required a mouse click to establish that a user wanted to speak in a (multiway) videoconference: “From the earliest trials it became clear that the “push to talk” mode used in existing multicast audio tools was hindering communication between the participants. No sound was communicated unless the mouse button was held down. Speaking interfered with whiteboard activity, preventing, for example, the kind of “writing with commentary” which is central to many lessons.”





Watson and Sasse also noted that “the choice of headset needs care as it can cause discomfort to wear a headset for up to two hours;   the need to compensate for variable audio quality may also have had an impact on the pace of lessons.”





And, possibly relevantly for LEVERAGE, “tutors made a recommendation that bookrests should be provided as part of the physical workspace”.





The application of HCI principles 


In designing an interactive computer system it is important to follow principles of Human Computer Interaction (HCI) design. This section takes a selection of these from Gaines and Shaw’s book “The Art of Computer Conversation” [Gaines and Shaw, 1984] to illustrate how they were applied in HIPERNET, and in some cases how they might better have been incorporated. Although the book predates a lot of recent interface development, it expresses a lot of relevant wisdom in a compact and accessible form.





Make the system easy to understand.


In HIPERNET a simple custom interface was used, so the users were quickly familiarised with it. In LEVERAGE it is planned to use a World Wide Web browser interface which will already be well known to some of the users, and already incorporates examples of good practice.





The system should be consistent in operation.


Commands should do the same thing throughout. This was largely true in HIPERNET, for example some of the icons from the initial course screen appeared consistently in the pages of the application, and clicking on them had the same effect throughout. On the other hand there were separate audio controls for the application as a whole and for the playing of video.





The system should be uniform in operation.


The facilities which users have learned to use in one part of the package should be available to them in other parts if they might reasonable expect this. For example the HDCW was always available to the HIPERNET users. Here again, though, there was some inconsistency in that a video, or text, call from a partner would automatically close any video that was running on the user’s workstation.





The state of the system should be clear to the user.


This was not always the case in HIPERNET. Problems resulting from one part of the application failing without other parts being killed off have already been mentioned (Section 2.2.1). It is also important to consider which aspects of the system state need to be known. For example should the user have a reminder of the task they are fulfilling, or an indication of the tasks to which the material they are currently consulting may be applicable?





The user should be shown the choices available.


At any point in a formal dialogue sequence the user will have a limited range of options available. There should be a facility to enable the user to find out his/her choices. The complexity of the HIPERNET, and proposed LEVERAGE, system makes this requirement not easy to fulfil. At one point in the HIPERNET design a “tour of the system” help facility was proposed. Together with context sensitive help this would give users a full picture of their potential paths at any point.


The system should anticipate user responses.


The system should minimise the user’s workload by anticipating responses. The most likely user response should be made the default option that can be selected by a single key depression. For example in response to a video call in HIPERNET the most likely response was “ACCEPT”, and this might, perhaps, have been indicated by pressing “ENTER”, as well as by clicking on the “YES” button.





The system should co-operate with the user in validating responses.


Information should be checked as it is entered and queried if it appears unlikely to be correct. The consequences of significant actions should be made clear to the user and confirmation requested before they are carried out. This checking is particularly important where, for example, the user may be deleting files. Norman [Norman, 1983], in a particularly insightful paper, points out that “It is not sufficient to ask the user to confirm that a particular action sequence is wanted, because if confirmation is routinely asked for (and if the usual response is “yes”), the confirmation itself becomes an automatically invoked component of the command sequence”. A solution to this is to have some suitable form of “undo”, so that although the action then appears to be carried out, it may, in fact, be reversed - preferably even after a delay.





Principles such as these should carry forward to LEVERAGE and the new system being built. Once principles are adopted, every partner should validate relevant aspects of the system as it develops.
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