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Abstract :  


The system specified in this document presents applications of the LEVERAGE system running on workstations which do not involve system functionalities.


These functionalities are split into 2 groups : 


functionalities which can be called by the basic LEVERAGE application, such as material preparation tools, help, exercises and glossary-dictionary. These are add-ons to the basic LEVERAGE application which  increase the users field of action.


statistics used by system advisors for evaluation.





Material preparation tools are a set of applications that allow the LEVERAGE users to assemble course materials. In the LEVERAGE system, the language teaching material includes tasks and  a glossary. Both the glossary and the tasks are in the form of HTML pages. The tasks have links to the glossary and the glossary itself has a module for searching entries. The Multimedia elements are incorporated by links to the HTML pages of the glossary. Hence an easy editing method is made available to teachers. 





A Help system will be implemented to assist students and teachers using the LEVERAGE system during the trials. This system includes general help for the LEVERAGE architecture, and help for each application.





Statistics in LEVERAGE are needed in order to evaluate the system used by students. Thus, the set of collected information must be clearly defined in order to give evaluators a good basis for evaluating the system.





The exercise module manages the LEVERAGE language course exercises. Exercises are associated with  tasks. The function of an exercise is to rehearse or to test understanding or knowledge of a particular subject in a task. A custom format is used to provide a means to manipulate and generate questions, answers and scores  in an exercise.
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 - ��SYSTEM OVERVIEW





- Aim of the system





The system specified in this document presents the applications of the LEVERAGE system running on workstations which do not involve system functionalities.


These functionalities are split into 2 groups : 


functionalities which can be called by the basic LEVERAGE application, such as material preparation tools, help, exercises and glossary-dictionary. These are add-ons to the basic LEVERAGE application which increase the  users field of action.


statistics used by system advisors for evaluation purposes.


- General constraints





Functions of this system need Windows 95 system running on workstations.


Material preparation tools





 General:


The MPT’s  incorporate applications available on the market. A limited set of  tools will be installed to  prevent  both authors (teachers) and students from getting lost in the system. 





Secondary formats, level 2 material, are  played by using helper applications or plug ins. The latest version of Netscape includes a list of helper applications. This is used as a guideline for the applications which are installed on each PC. For maintenance purposes, the  number of formats used must be restricted. 





HTML editors:


At this moment the NAVIPRESS editor is the most advanced editor on the market for PCs. It has a steep learning curve and is not expensive. However it has some bugs and the layout is not always compatible with the Netscape HTML interpretation. We are sure that other choices made available during the project.


Netscape Navigator Gold 2.0 is also is an option. This could be a could choice because it combines the Netscape  browser and an HTML editor, which will probably be used in the LEVERAGE project. The universities will decide which editor to use.





Video editing:


Two types of editing can be distinguished. The first type is MPEG video editing and  will be done by marking-up video tapes with professional off-line editing software tools and digitising hardware. Since hardware for this purpose is still expensive, this activity is best done in a central place and by experts.  AND is setting up facilities to provide these services. The second type of editing is the H.261/G.711 format  recording, and  will be done by using the video conferencing hardware. The other type of  video handling will be done with a tool developed by VTT (see SFS media player).








Audio Editing:


Audio editing will be on the level of cut and paste actions mostly. Some elementary sound processing actions like filtering can be added if necessary.





Multimedia glossary  and dictionary





Service constraints


Reliability will depend on the data integrity of the MMG and the task HTML documents.


The MMG module will use higher level calls to functions provided by the Netscape environment. 








Software constraints


The MMG performance depends on the retrieval of HTML documents. Acceptable  performance must be tuned by iterating the document lengths used in the MMG for the real system.








Development constraints


The technology of Java script and Java applets will be used to develop a search engine for the MMG.








Interface constraints between software and the environment


The software will only interface with the Netscape environment. This is the Netscape Java virtual machine and the Java script interpreter.








System features constraints


The MMG is designed to act on a dynamic data set of HTML pages. It will be implemented with available Netscape programming technology. This means that Netscape or another Java and Javascript enabled browser is needed.





Help








The help system will not be context sensitive. This saves a lot of time and is not a user requirement.


The Windows help files will be static because they are created by a Windows help compiler, a process that is not easily done by teachers.





Statistics





For statistics, a link with the NT server is needed to retrieve information stored on the administrative server.





Data format





Information provided by different system activities must have a common format in order to be able to process the related data. The format chosen for Leverage statistics is called CLF (Common Logfile Format). This format is usually used by Web servers to provide logfile on their activity. These files are pure ASCII files including entries, each entry being a particular activity. Each entry is written on a particular line in the file. CLF is a fixed format composed of mandatory fields. This means that each entry written in the files will have to exactly follow the  rules fixed by this format.





The CLF format is :


remotehost rfc931 authuser [date] "request" status bytes





Depending on the module writing information, fields will contain information related to this module with a particular meaning.





Whatever the activity is, some fields will always be the same :





remotehost : contains the name of the people using the system





rfc931 : name of the workstation or IP address





authuser : - (no use)





[date] : the date must be provided in the format : [dd/mmm/yy:hh:mm:ss +0200]


             ex : [28/May/96:13:24:35 +0200]





The "request" field will contain the characteristic of the activity and must always contain 3 words.





The status field will indicate if the activity was performed correctly (0) or if an error occurred (1).





The bytes field will mostly contain the duration of the activity in seconds.





Any field having no meaning must be replaced by a - character.





Access rights to data





Statistics information will be stored on the administrative server in order to be accessible to evaluators. Thus, access rights have to be fixed for different kind of possible system users. Statistics information should not be accessible to students. This means that modules running under student control will only be able to write information in statistics files. Evaluators, or advisors, must have full control of statistics files, in order to use these files for analysis or system evaluation.





Exercises





For exercises, service constraints are :


The files in which exercises are stored will not be in a secure format.


	The module will be installed on each PC but only teachers/advisors will have full edit rights.


	Application sharing will not be at the level of complete screen synchronising.
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 - FUNCTIONAL DESCRIPTION





This system provides 5 different functions :


material preparation tool


multimedia glossary and dictionary


help


statistics


exercises





Each function represents a specific module running on the workstations.





- Inputs and Outputs





As the system is composed of more or less individual modules communicating with external systems, applications running on workstations, inputs and outputs of the global system will be described within each function description, before describing inputs and outputs with functions internal to the system if any exist.


�
 - Functional description of system components





Material preparation tools





The material preparation tools provide a means for preparing and editing the language course during the trials. The courseware includes HTML documents, text documents, video fragments, audio clips, pictures and presentations.  In the courseware material two levels of material can be distinguished. 





Level 1 :  the HTML documents


Level 2 : multimedia elements (pictures, sound , video, etc.)





The first level material contains links to the second level. The first level documents are HTML documents that comprise the backbone of the course and are referred to as tasks. The second level material is contained within the tasks via URL - links. HTML documents form the basis of the courseware material. They can be edited at source level with almost any text editor but preferably with WYSIWYG (What You See Is What You Get)  HTML editors for PC. 


 Inputs and Outputs





General:


The input for the  material preparation tools will be text, pictures, audio clips and video clips, that are provided by the universities. The teachers will be using the tools to prepare the materials for the language course. The output will include of a set of files containing HTML documents, GIF/JPEG pictures, MPEG clips. Audio fragments, text fragments, and presentations or animation’s.





HTML editors:


SGML format material of the RACE R2115/HIPERNET glossary will be parsed to an HTML representation that meets the LEVERAGE MMG specification. The input will include plain text and links to 2nd level material. By using a  WYSIWYG HTML editor  the result will be visible directly. The documents produced are in HTML format and will be stored in on the Web server. This must be done with care to guarantee  link validity.





Video editing: MPEG


The input will include video tapes that are prepared by the language centres.  The video material will be digitised and stored in MPEG format. The files produced will eventually be stored on the video server. Also a reference file for each MPEG fragment must be made. These files are stored on the WEB server. The format of such a file will be plain text. 





Video editing: H261


The cameras available on the workstations will provide the input video signal to the video conferencing card. This card will be controlled by the VTT recorder to save the signal to files.





Audio Editing:


The Input can consist of pre-recorded or live recorded audio material. This will be digitised and stored in a suitable format like a *.wav  or *.au file. This depends on the available plug- ins and helper applications.





Paint programs


The Input can incorporate scanned  pictures and  the drawing actions using the paint programs. The pictures will be converted to GIF or JPEG format for direct display in the browser. This can also be done by the use of the paint programs.





Presentations/animation’s


Input and output format depends on the tool that is used for this purpose.


�
HTML editor





The  HTML editor will be used to assemble the language course tasks. The HTML documents produced link all the material together and organise the flow of the course.





Video Editing





These tools will subsequently digitise and edit video material into MPEG and H261 format. The former will use video tape input . The latter will use live camera input.


Audio Editing





This tool will record and edit audio fragments and save them in an appropriate format.


Paint programs





These tools will make it possible to compose and edit paintings. Subsequently they provide a means to convert the pictures into an adequate format for the WWW, like GIF or JPEG





Presentations and Animation’s





These tools will allow compositions and editing of animation’s and presentations and save them to an adequate format.


�
Multimedia glossary and dictionary





The LEVERAGE language course will be presented as a Web site containing tasks in the form of HTML documents. The flow of the course is  organised via hypertext links. This  includes  links to the multimedia glossary. The glossary content  is based on the material in the course. The glossary is called whenever the student needs a quick reference concerning the tasks. Additionally a  stand-alone dictionary application will be provided. 


Inputs and Outputs





The  user interface will be a GUI inside the Netscape application. The MMG can be in a frame or in a separate display window.   The user  input will be obtained via hypertext links and a text-field for typing an item of interest.�
































Figure � SEQ Figure \* ARABE �1� Sketch of the MMG GUI.


� INCORPORER PBrush  ���


Figure � SEQ Figure \* ARABE �2� Example of explanation in the MMG


The output will be the display of the HTML document showing the requested item, via Netscape, and the calling of plug-ins or helper applications for playing the multimedia elements,  sound, video.





Display 





Displaying  relies on the browser. The HTML implementation determines the method of display. A number of items can be grouped In a document. The items are then marked as anchors within the HTML document. This enables the search system to retrieve an item within the group of items. Icons are used to indicate the presence of a multimedia element. The MMG anchors within the documents must  be sorted alphabetically. Every entry is kept on a separate HTML document. This is the result of the logging specification and the requirement for the system to record all the entries recalled by the system, along with entries requested but not included in the MMG. It will speed up the time needed to download an  MMG entry as well, allowing manageable edibility of the glossary


Search 





The search system will allow the user to type a word of interest. This word will be searched for in the MMG documents and displayed by the display system. Additionally buttons for  navigating through the MMG  can be implemented. The search is conducted on an HTML index document. This index can be generated on the fly in the final system in order to include new entries created by the teachers.


Help





The help modules will assist the LEVERAGE system users during the trials. It will give explanations on how the system works in general and on specific applications functions.


Inputs and Outputs





The MS Windows help files will be able to read a typed-in item prompt. The system will search for this item in the helpfiles keyword list. HTML help will not have an input. They are displayed when their URL is called.


Windows help files


This module displays help on applications. The output is displayed by the browser or by the Winhelp.exe module


HTML help files.





The HTML help files are loaded in the browser by pressing a button in the main menu for the LEVERAGE language course. These help files display general help on the system and on the language course end the MMG.








�
Statistics





Statistics in LEVERAGE are needed in order to evaluate the system used by students. Thus, the set of collected information must be clearly defined in order to give evaluators a good basis for working. These statistics will help in evaluating how different parts of the system, like video retrieval, video-conferencing and so on, are used by end-users. A method for collecting  useful information as well as a method for analysing it must be defined for the LEVERAGE system. This system includes the way information has to be provided by different applications used on the system, the format of those data, the organisation of stored data and the way evaluators will use those data for analysis.


Inputs and Outputs





Data used in the system is provided by the modules  running it. This information follows the CLF format, using the defined format for each activity. This information will be stored in files on the administrative server. Outputs of the statistics module will include reports and graphs made by the  Webtrac tool, using information provided by modules.


Collect of information





Statistics information must be provided by all components running on the system, in order to be able to provide an in-depth evaluation about how people are using the system. The statistics information is stored in specific files, one for each user, in the server. All these files will be contained in a special directory on the server, that will be mounted on every workstation and then made accessible like a local drive by modules. Modules running on workstations will have the responsibility to open the correct statistics file according to naming rules in the append mode, to write the information in the file, and then to close the file. Files will always exist on the server for all users of the LEVERAGE system.





The complete activity for each user, for each day, will thus be located  in separate files on the server. Every night, a file will be built on the server by compiling all the users’ files in a single file, and specific users’ files will be emptied so that they can be filled next day. The system will store files for each day of use, containing the system’s global activity for all its users, on the server. These files will be used by evaluators for analysis.





The inputs of this system are the data provided by all the modules on the workstation : see the appendices.





The output of this function is the daily files which will be used by the evaluators.


File organisation





Files are contained in the stats directory, in the workspace drive. This drive is already mounted on every workstation for workspace purposes. Students have the « write » access only, as access right on this directory. Evaluators have a full access on this directory.


File names





Files corresponding to the daily activity of each user are called  user_id.sta. For example, the daily statistic file for user « Peter »  is peter.sta





Files compiling the global activity of the LEVERAGE system day by day are called webtrac.xxx, where xxx is an incremental number updated each time a file is produced, i.e. each day.


Global daily files production





Files corresponding to the compilation of each user’s daily files are produced automatically on the administrative server every night. A program running on this server is launched automatically and is responsible for the creation of the system’s new daily activity file, following the naming rule explained above. It appends each user’s file in this new file, and then empties each user’s file for a new use the following day.








Analysis





Many tools for information analysis are already available on the market. Within this scope, a tool for analysing Web activity has been found. This tool sorts information according to all kinds of criteria, defines subsets according to given criteria, enables the processing of a subset of information, for example everything concerning MPEG files, or video conferencing, prints multiple reports, generates many graphics, etc. This tool, called WebTrac from LDS Incorporated,  is freeware as long as it is not used for commercial purposes. This tool, being a generic web tracking tool, gets its information from Web servers in a currently standardised format called CLF (Common Logfile Format). This format must be used to elaborate log files for end-user activities in order to use this analysis tool. Thus, a specific frame will be specified for each activity in order collect usable information for evaluation. In fact, using this tool in this way is a diversion from its initial objective by forming files with data in CLF format, concerning activities that do not  really or directly concern Web activity. This tool will be installed on teacher workstations only and will use information stored on the administrative server.








� INCORPORER Word.Picture.6  ���


Figure � SEQ Figure \* ARABE �3� Statistics analysis tool


Evaluators will have to use this tool to load information from the server, where all the statistics information is stored in daily files. A browser is available to reach the mounted disk on the server and then statistics files in the stats directory. After having loading the information, this tool updates its own database and original files on the server which can then be deleted.





The inputs of this function are the daily files provided by the Collect information system and called webtrac.xxx (see below).





The output of this function is the output of the Webtrac tool, which are : reports, graphics, etc.





�



Exercises





The exercise module is used to view, edit and do exercises. An exercise is associated to a task. Hence the exercise module is a means by which a student can complete a part of a task. For the student this is a practice and self-testing activity.


Inputs and Outputs





The application is started from within the web browser  and will have a custom “*.xrc”  file as input. The first question of this file will be shown at start up. The data in the file is interpreted and rendered in a window to show different types of questions. A student can save the file that he worked on. The answers are then contained within the new file. Thus work during a session is stored for continuation in a subsequent session.


Graphic User Interface





The prototype of the exercise module is a 32 bit  MDI executable. The GUI design is a split window format to provide both an overview of the exercise and a detailed view of the questions. Below  a screen dump of the GUI application is presented as a reference for the following description of the functionality.





�





Figure � SEQ Figure \* ARABE �4� The exercise application GUI.





The application works in two modes a student mode and a teacher mode. In the teacher mode a so-called “exercise file” can be generated or edited. In the student mode the questions in the file cannot be changed, but answers can be given and saved. The student can freely move through the questions. 








To the left there is the tree structure representation, and to the right is the interaction display. The student can see only the questions in the tree representation, in the left window. The teacher however, can expand the tree and see the answers and the score as well. Also in student mode the buttons for editing the questions will be invisible. If necessary, a student version of the program with no teacher mode buttons will be made.





The  right side window represents the question interaction. The answer can be given by clicking or typing. The interaction can be changed into three states. These are the feedback levels that can be changed by the students and teachers. They can choose between :


quiz


practice


assist. 





Quiz mode


In quiz mode the student can test his knowledge by answering all the questions. Afterwards he/she  presses the score button to measure the progress.





Practice mode


In practice mode the student gets a direct feedback on his answer by means of the score display. If the answer is right he can see the points changing to a higher value. The score display only reflects the score for the currently displayed question. 





Assist mode


The assist mode is for multiple choice and true/false questions, the same as the practice mode. But when an open question or a “Fill in” question is displayed, the assist mode will additionally show the answer as a hint. This means that when the cursor is moved into the area of the question answer fields, and if no action is taken, a hint appears in a small box, showing the right answer.


Data presentation.


An exercise is defined as a set of questions. For simplicity each exercise is stored in a separate file. A file with the extension “xrc” is defined for the binary format of an exercise. This file holds both the questions and the answers.  This ensures validity between sessions and simplifies management.  The file format is based on a tree like structure that is presented in the question tree window of the application.





�





Figure � SEQ Figure \* ARABE �5� the exercise tree structure





By using this format, the exercise is easy to maintain and the structure is easy to understand. The format is described in words in the following lines. Each question has as its first branch a type. This � INDEX \c "2" ��can either be Multiple choice, Open, Fill in or True/False. The next branch contains the question text itself. This branch itself has branches that represent the answers. Each answer has a sub branch entry that represents the score for that question. The answers are added in the @SA branch shown in the above figure.  The @SA sub branches  represent respectively:





the index of the answer


the scored points.


the answer text.





The branch structure deviates a little from the rest only for a “fill in” question, in the sense that only the “fill in” fields have a score branch.  Answers with no score branch are then regarded as plain text. An advantage of this data format is that one type of question can easily be converted into another.


Management and use of questions





This functionality can be represented in two subsystems:





creating and editing questions


answering and displaying the questions





The first task is done by filling in a form that pops up whenever a question is created or edited. This � INDEX \c "2" ��can either be Multiple choice, Open, Fill in or True/False. The form, dialogue box, assists the user in making, editing or transforming the question into another form. For example it is possible to convert a multiple choice question into a fill in question. A teacher can define a score and a feedback sentence for each answer.


�



This form as shown below, reflects the four kinds of questions as defined in the user requirements stated by WP2. 





� �





Figure � SEQ Figure \* ARABE �6� tab sheet for the multiple choice question type





Each question type has its own tab sheet. A teacher can convert a question simply by selecting another tab sheet for the question and then confirming the change. 











�
 - ENVIRONMENT DESCRIPTION








Workstations require : 


	- a Windows 95 system


	- Netscape browser,


	- an access to the administration data-base on the Windows NT server,





A student workstation will  have the following  minimum tool set:


simple Document editor.


Simple illustration manipulation tool.


Simple video recording tool.


Simple audio recorder and editor.





A Teacher workstation will  have the following  minimum tool set:


Advanced document editor.


Advanced illustration manipulation tools.


Advanced video recording tool.


Advanced audio recorder and editor.


exercise editor ( see exercise module)





The MMG documents will be retrieved from  the Web server. This includes audio material. A file containing the information for the media player must be present for MPEG video material. This file is retrieved from the server in place of the real video that is located on the video server. Once this  file is retrieved it will be read by the media player to solve the reference to the video file on the video server.  The Media player will subsequently play the referred video file from the video server.


The HTML pages involved in help functionality  will be located on the web servers.





To perform analysis on statistics information, an already existing tool called LDS Webtrac will be used. This tool requires an English or American version of Windows 95 to run correctly. Thus, at least advisor or evaluator workstations will run an English or American version of Windows 95.





As statistics files will be stored on the server, and will exist only on the server, a mounted drive will be used by different applications to access those files as if they were local.
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APPENDICES





List of commercially available tools








name		description


Simple text editor (notepad, wordpad, etc.) 		HTML source editor & simple document editor


NAVIPRESS  		WYSIWYG HTML editor


Netscape Gold 2.0		WYSIWYG HTML editor


Adobe Page mill (Acrobat editor)		Advanced document editor, 


		documents publishable on a web browser


WORD 7.0		Word processor for advanced document editing


Corel Draw 6.0		Illustration tool


Free Hand 5.0 		Illustration tool


Paint		Simple raster-graphics illustration tool


Photoshop		Advanced photo/scan manipulation tool


PaintshopPro		Simple photo/scan manipulation tool


Adobe premiere lite 		Advanced video editing/conversion tool


Vitec video edit		Mpeg video editor (not tested)


Avid (media composer)		Off-line video editing tool for mark-up 


		of video tapes to be digitised elsewhere.


		The same tool can be used for audio 


		mark-up purposes


Powerpoint		Advanced presentation editor


Sound Forge		Advanced audio editor


Microsoft wave edit		Simple audio editor
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Definition of data format by activity for statistics





Media player 





The media player will provide information following each use of a specific media. For example, if a user is displaying an MPEG video, only one piece  information will be stored, whatever the user did during the video session, like pause, seek , etc., which have no particular interest for evaluation.





Thus, the frame will be :


"request" = "player filename -"   ex : "play fmb01.mpg -"


bytes = duration of use in seconds of this module.





ex : King 8.0.0.1 - [28/May/96:13:15:56 +0200] "play fmb01.mpg -" 0 231


Video conferencing tool





This activity is more difficult to track, because many events can occur during a particular videoconference, like users joining within a session, disconnection of users during sessions, etc.





The format for the frame written by the video-conferencing module is :





"request" = "videoconf session_name type(P2P or MultiP)"


bytes = duration in seconds  


Multimedia glossary and dictionary





Statistics should give an entry each time modules concerning the glossary and dictionary are used by the user.  Information concerns the word that was looked-up and whether or not it was found by the tool.





The frames format are :


"request" = "glossary word status" or "dictionary word status"  where status can be found or not_found


bytes = -


Data conferencing





Statistics concerning data conferencing are quite the same as the ones for video-conferencing.


Here, the name of the document that was shared will also be tracked. The module will make a record each time a type of data conference ends.





The frame format is :


"request" = "dataconf session_name document_shared"


bytes = duration of the activity


Help





Two different types of help will be available in the system for the help application. An HTML help for global system help, and a windows help for specific tools used. These two helps will be tracked in the same manner, except that the names of the HTML pages used will be added.





The frame format is :


"request" = "help page -"  where page can be an HTML page name or -


bytes = -


Session management





A session within LEVERAGE is in fact a moment when a user is working by different means with someone else in the system. The different possible means like video conferencing, data conferencing, will already be tracked by the system, but a record giving the total time a user spend within a session could be useful for evaluation.





The frame format is :


"request" = "session - -"


bytes = duration of the session 


Exercises





Tracking this activity will include giving the name of the exercise the user worked on. The exercise module will write a record in the statistic file at the end of each exercise.





The frame format is :





"request" = "exercise name -"


bytes = duration in seconds 


Server





The server contribution to statistics will indicate times of connections and disconnections for users and the duration they used the system. This will involve writing two frames in the statistics file, the duration of the intervention being in the last one, of course.





The frames format are :


"request" = "connection - -" or "disconnection - -"


bytes = - or duration of intervention in seconds
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