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Abstract


This report discusses the challenges and requirements in an electronic  learning environment for open and distance learning. In addition the report discusses requirement to a administration �program that can be used to conduct open and distance education on a large scale.


A uniform electronic learning environment that uses up-to-date Information and Communication Technology ( ICT ) in the learning process will be an important contribution to a more efficient education and will contribute to the extension of  offers of network based education to new groups. The situation today is that the students have to face lot of different computer programs. The challenges in mastering this technology is an important obstacle to an efficient learning process.


The development of an administrative program that gives an organisation that offers open and distance learning an effective administrative tool, is a necessity for offering this kind of education on large scale. Today the need for administration are mostly covered using manual routines. When the amount of open and distance learning has  limited dimensions this is satisfactory, but when the dimensions are growing, manual solutions are no longer applicable.


In chapter 2 the background and general challenges in the project are discussed.


In chapter 3 and 4 the environment of both the student and the tutor are treated, and we are introducing the term the virtual classroom in chapter 5.


In chapter 6 the organisation of open and distance learning is discussed.


In chapter 7 the administration of ODL  discussed.


In chapter 8 the challenges of future infrastructure and technological development are discussed.


Target groups


This report is meant as a presentation of the FLINK project. We want to introduce the project to potential target groups. The basic target group is organisations who wishes to base their courses and educational system on using new technology and in this way make available new flexible educational settings that are applicable also for students living at a distance. The courses should be offered both to single persons as well as to groups. Examples of target organisations are:


Universities, Colleges, Correspondence schools and other educational institutions who want to offer ODL courses..


Companies and organisations who needs internal education, especially companies  that are situated in several geographical locations that complicates a traditional centralised  way of training.
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Challenges


We are in a situation where we experience fast and dynamic changes both technologically and in the society, changes that create large demands for updating of knowledge. A term that is often used in this connection is “lifelong learning”.  Nobody is too old to learn - and it is never too late. Students will no longer be an homogeneous group as they used to be. The typical student is not necessarily young, and to study do not need to be the main activity of the student. For a growing number of students the typical pattern will be that the student have a job and is living in a family situation while studying. This gives rise to different ways of studying and organisation of education than the traditional ones. 


The education will no longer be something that is finished once and for all, leading to a lifelong working relationship. Instead there will be a continuous need for professional updating and to participate in further and in-service education in parallel with the day-to-day work.


This development add new requirements both to the employees as well as to the employer and last but not least to the traditional educational institutions.


Many countries, like Norway, has a scattered settlement pattern. Lifelong learning and open and distance education put forward totally new requirements that make traditional education attached to one location very difficult in such a scenario. The educational institutions must learn how to bring the education out to the students using new methods. 


Most of the traditional pedagogical methods in use, demand that the students should follow a pre-determined progression. This will also be difficult, or a self-contradiction, since it is hard to combine with a typical work situation where the workload varies over time. In the future, the education must be as independent as possible of both time and space.


In this situation an open and distance educational scheme gradually will have to replace today’s traditional ways of studying. Distance education will become one of the most important ways of offering open and flexible education. 


Flexible education based on distance education will therefore be an important alternative supplement to the traditional ways of studying.


Distance education 


Distance education is not a new conception. It has been used to describe many ways of distributed education, and it includes among others correspondence college, radio and TV transmitted education, lecture given by satellites video- and voice cassettes. 


Distance education in the future will to a large extent use the technological opportunities that arises from the digital revolution. From a situation where the telephone network, data network, cable-TV network and other communication networks are understood as independent transmission channels, the development will move in the direction of melting units together into a service integrated network, a network where the central part will be information. To a large extent the use of the network will be independent of what kind of information that will be transmitted, be it  sound (voice), image, data program, text or any other information.


Internet


In a couple of years Internet has changed from being a tool  in the academic sphere to become public property. Internet integrates most of the services applicable in a ODL situation, and is used by a growing number of institutions who is giving distance education.


In FLINK, Internet will be the information carrier, and the concept will assume that the students have access to the network. Software developed during the project will be built on open standards used in Internet.


The changes we will see within infrastructure and the electronic communication tools will lead to new pedagogical methods that are more than an electronic copy / version of the traditional models used by the correspondence colleges. The new technology will in particular give the students good opportunity to become members of a group and to enjoy communication with other students taking the same course opposed to communication by letters used by the correspondence colleges.


The main purpose of the project is to


develop a flexible  learning environment using modern ICT. One central goal is to �make a better alternative to  today’s situation where the students have to master �complex set of technology and to a series of different data programs.


develop an administration program that gives the organisation responsible for giving distance education en efficient tool to conduct the administration. To day the administration is more or less done manually. When the dimensions of the distance education activities are small, this will do, but when the number of students grows, manual routines is not satisfactory. 


Independence of time and place


An important advantage with ODL compared to traditional ways of education is the independence of time and space. The intention must be that the student shall not be forced into  a pre-determined progression and a pre-determined way of studying. 


In traditional education all the students usually starts at the same time and the progression for the students are the same, and everybody goes through a mutual assessment at the end of the course. The opposite extreme will be a system where the students enters the course at any given time, that the progression is individual and different for each student, and that they may study at their own pace adapted to the personal situation for each student. When they feel competent they take the assessment. It is a requirement for FLINK that there should not be any constraints in the software that makes limitations to this flexibility. If there are any restrictions they should be related to administrative or organisational issues coming from the institutions that set up the courses. 


Independence of place means that the student can take part in the education independent of where they live. Many of the institutions giving distance education fulfils more or less this requirement; the students do not have to appear at the college / university to participate in the education. To become a FLINK user the student only need to employ a PC, a modem, a telephone and possibly other facilities. 


The students situation?


In the area of adult education and lifelong learning there is a uncovered need for systematic research, in particular to look into the use of ICT and giving education and training as distance education. The limits to this kind of education is shifting continually, not least due to the accelerating  development within ICT. To achieve a successful learning situation it is necessary to understand the qualifications of the student.


Understanding the students background in computing


The students will have very different levels in computer literacy. The software used for distance education will have to be adaptable to this situation.


Many adult students will need another approach to the use of ICT in the learning process than their younger fellow students. Young students will often use technological tools automatically. They have often gained a lot of confidence and knowledge in the use of technology due to day-to-day use from an early age. Many adults students lack this experience and have to a larger extent to develop both skills and necessary insight into the possibilities and coherence of ICT.


An important challenge in this project is to develop both the software and the educational methodology in such a way that it takes care of this non-homogeneous situation, and provides a learning situation that are adapted to each students background and experience. This has to be focused since evaluation of distance education over electronic networks often tells us that the students very often face  technological problems that are totally irrelevant to the subject being studied. 


Access to technical resources 


The participants  in distance education must both be master of a wide variety of knowledge areas, but also have access to a wide variety of different technological equipment.  


The software that will be developed must not put forward unrealistic requirements to the level of technical equipment that should be available to the students. On the other hand it should open up the possibility to utilise  advanced technical options if they are available.


Communication 


The traditional way of teaching are characterised by its framework of time and place. On the other hand there is a great flexibility when it comes to personal contact between student and tutor ( teacher ). The direct information rich and personal contact that might appear between the tutor and the student when they communicates face to face is an important part of the pedagogical setting in this way of teaching. The results from the communication makes it possible for the tutor to adjust the teaching to the actual situation. However, there are no guarantee that this contact will be established and that the outcome will be constructive.  


In network based distance education we loose this direct communication contact. Nevertheless, parts of this contact can be compensated by communication using electronic media. Both professional and social contact between students can also be established over the network. An important requirement to FLINK must be that FLINK is able technically to take care of the students need for communication. In this area, distance education are essentially different from an electronic version of a traditional correspondence college. 


The virtual classroom is a one-term description of this concept. This is discussed further in chapter 5 in this report. 


The tutors situation


To offer modules as distance education will be a new experience to many tutors. The role of the tutor will now be to gather learning texts, both compulsory and additional and to arrange the text / material according to this way of education and the educational model in use. The learning process shall give the student both theoretical expertise, practical skills and attitudes. To achieve necessary skills the students have to conduct different forms of laboratory work and practices. Independent of subject, the use of PCs and software will often be a wanted and necessary component integrated with the exercises.


If network based distance education shall represent a proper alternative in most subject areas, it must be simple for the tutors to develop their modules in a network context. The barrier or obstacles for the tutors must be as low and as few as possible.


Many teachers produce both textbooks and lecture notes using PC’s. FLINK should offer means to rise the quality of electronically available material, offering check list and standardising. Simultaneously FLINK should be open to different pedagogic and professional way of presenting the material. The user threshold level must be low ensuring that the teachers without expertise in ICT are able to use the media.


The teachers / tutors should have support both with the production of material as well as with “carrying out” the education. 


Pedagogy in distance education


Important elements of  distance education as it is planned for in FLINK is:


Lessons


Exercises


Questions and discussions 


Study centres


Lessons


Lessons are information from the tutor to the student. The lessons are not meant to be a substitute for  the textbook, but rather a substitute for the lectures. 


To each lesson there is a set of exercises. The exercises must be carried out by the student. The student returns the answers for correction.. The corrected answers will the be transmitted back to the student 


Questions and discussions 


Asking professional questions represent an important learning contribution in all pedagogy, also in ODL. The questions might be individual in nature and a part of a direct dialogue between tutor and student, or it might be a discussion where several students and tutors take part.


Study Centre


Often students belongs to a natural group. For instance several ODL participants comes from the same company, from the same Military quartering and so on. A group like that may be connected to an organisation that can take the responsibility of both pedagogical as well as administrative functions in the organisation of ODL. In that case we define this group as a study centre. The study centre can support the ODL with resources like professional competence, technical equipment and local tutoring.  


We have focused on these four elements after taking into account the experiences from the way we give education in NITOL to-day, see 2.5.2 and have developed it further incorporating the pedagogic challenges described in 2.5.3. 


The NITOL-model 


The Model is based upon the correspondence college model, but is considerably modernised  since new technology has added new possibilities. 


Hardware and Software Requirements


Students who will attend a NITOL module must have their own PC with access to Internet. The Internet connection is either from a local area network or through a modem using an Internet supplier freely chosen by the student. The PC has standard requirements, equipped more or less like an ordinary “Home-PC”. 


The word processor used in NITOL is MS Word 6.0. The software used for communication is standard Internet software to utilise Web, E-mail and News. This software is included in the Internet subscription. 


Distribution of lessons


The module begins when the teacher / tutor publishes the first course lesson on the network and it becomes available to all the students participating in the course. Two different methods are used to distribute the lessons:


distribution via Web, both as HTML-texts and as Word-files that can be downloaded.


distribution via News as appendix to a News contribution


The student connects to Internet via PC and modem to fetch the latest lesson, and transmit it to their local PC, and eventually makes a printed copy. In the lesson they will find the module text and the exercises that the student have to solve. The lesson is normally written in Word and consists of 10 to 20 pages of texts, drawings and pictures.


Each week the students gets new lessons, and work their way through them on their own, but they also use E-mail and News to communicate with the tutor and their fellow students.


Exercises


The students write their solutions directly in the same Word document as was used for the exercise text. The answer is then posted to the tutor for corrections / commenting. The tutor gives his/her comments in the same document that now has both the exercise text and the answer. In that way the same document is reused several times from being an exercise sent to the student until it becomes an approved document, returned to the student. 


Electronic mail with the exercises as attachments is used as the only mean of communication between tutor and student.


“The classroom”


In addition to the work with the learning material, professional discussions take place on tailor-made electronic conferences in News. The activities in these discussion groups are: the tutor gives supplementing information, the students ask questions, tutor and fellow students answer. From time to time comprehensive discussions arise, and most of the students contributes.


A lot of communication takes place directly between the tutor and the student by E-mail. This is messages that can be read only by the sender and the receiver, in contrast to the messages in the discussion groups that are open and readable to all the students.


The discussion groups on the network is a substitution to the discussions in the classroom. One can call it a virtual classroom independent of time and place. The student is able to chose when they will “enter” the classroom and participate, either as a reader of others contributions or as an active member with questions, answers and contributions of their own. 


Examination


It is possible to take the module exam locally where the student lives.  The student have to help with the organisation by contacting a local high-school or college and ask for permission to use their facilities for the examination. The only requirement is that the school are authorised by the government to conduct examination. 


The correspondence college on Internet


Implementing the correspondence college on Internet implies several obvious benefits. When lessons are distributed it is always possible to publish up-dated versions, since the lessons are stored electronically, and it is possible to upgrade them until the very last minute before they are published on the network. Printing of material and distribution of material in envelopes is no longer a problem. The students collect the material by downloading it from the network and printing it on their own printer. The only task for the college in making  the learning material available, is to perform a simple operation to upload it to the Internet.


When E-mail becomes the media for communication, this leads to much faster communication. Several E-mail messages can be exchanged between the tutor and the student during the same day.


Internet also gives meaning to the term “virtual classroom”, as electronic discussion groups are available for classroom discussions. It gives rise to a possibility of communication between students and between students and tutors that does not exists in the traditional correspondence college model.


Pedagogic challenges in ODL on Internet


The old pedagogical model considered learning and education as a communication problem. Knowledge was to be communicated from the teacher to the student. Today it is recognised that knowledge is something that the student accumulates in his own head during the learning process. The pedagogic challenge in ODL on Internet is to support the learning process done by the student using a media that is so well suited paradigm for the old model. The technology seems to focus on spreading of facts and information , while the objectives of the “teaching” is the students learning. Open and distance learning must be something more advanced than simply spooning out information. 


It is said that the technology is not important in ODL. We think that the technology is unimportant in the same way that air and water is unimportant. We take for granted that the student breaths and eats while he is studying, and we don’t talk about it. A good tool, technology that has sufficient quality, will when used disappear from the consciousness. Long-time users of Internet will probably say that Internet is not important to them in their work. They appreciate libraries, good books, personal conversations and even old-fashioned meetings more highly than electronic mail and world wide web. The technology has become air. They don’t know how media dependent they are until it is taken away. The technology part of our project shall be invisible and airy. It shall disappear from the focus of our consciousness. But it is essential  to the success  of the learning process.


Suppose we manage to make the technology disappear from the focus of the students. The student should then be able to focus on his primary task:  his own learning. The objective is not that the student should be taught, but that the student should learn. Learning and teaching is two phenomena that is not as close coupled as one might believe. Everyone in the business of teaching can document that teaching can take place without any learning effects. Likewise a lot of learning can take place without any teaching. Learning is something that takes place in the head of the student. To teach is to organise a learning situation promoting the learning to take place. 


The new technology brings new possibilities. The challenge is to exploit these new possibilities. ODL using Internet must become something more than courses delivered by mail. The attributes of the media must be accentuated. It is a characteristic to all good art and everything that has quality that the instruments are accentuated. It should be possible to discover the materials that are used and how the stroke of the brush in the picture is made. To use Internet for learning is not comparable to writing a textbook or a letter course or to give a lecture. It is something in its own right. The challenge is to find out what this something is all about. Inter activity, communication, simulation and the search for information is elements to this “something”. 


The technology doesn’t solve any problems by itself. We have been through many technological revolutions, but the educational patterns have not changed to the same extent. The radio came after last turn of the century. For a couple of pounds everybody could buy components and make their own radio transmitter that made it possible to communicate with people all over the world. A lot of people had the same expectations to the radio systems then, as some people cherish for Internet to day. 


New media like PC and Internet are still immature tools. The media will often be focused and attract the users  attention. This is very unfortunate in a situation where the media shall be used to support one of the most basic if all human functons, namely to learn. What we deal with is human communication and human collaboration, and not “drill and kill” and "inter-passive" programmes.


Internet services


The Internet services that are mostly used in distance education are primarily electronic mail ( E-mail ),  World Wide Web (WWW) and electronic conferences.  


E-mail is most frequently used of all. E-mail and Internet makes it possible within seconds to send any information to another user anywhere on the earth.


WWW has, after a very short time, together with E-mail, become the most dominating service in Internet. To may users WWW and Internet is the same thing. There may be several causes to Webs popularity, but the relatively simple and uniform user interface, where every Internet services are reachable, are probably the most important. 


Electronic conferences are the service in Internet where many participants can contribute in a common discussion. 


To use a service one usually have to invoke one program for each service.


When the infrastructure becomes stronger it will clear the way for new prospective services, and it is important that when the software in FLINK is developed, it takes this development into account. 


Internet services and communication in distance education 


The main objective to the pedagogy in ODL is that the students are able to acquire professional knowledge. To give the student this possibility, communication services on Internet are used. Several of the communication services are applicable to the pedagogic, but some have great advantages or disadvantages. 


In the learning context we want to offer a standardised set of communication functions, like Send an exercise (to the tutor)  or Message from the tutor. These functions FLINK want to realise on top of  a technology that are rapidly changing. FLINK shall offer a simplified user interface compared to the more general used in the underlying Internet services. For instance is it unnecessary that the student have to learn an E-mail system with a lot of functionality when it is only a very few functions that are needed in relation to the learning process. 


We can produce a stratified model where the layers are independent of each other as much as possible, and where each of the standardised communication functions are able to use one or several of the existing or new services. Which service that will be used in practice in each case will depend on several factors, as for instance the background of the students and the accessibility of technical equipment. In Diagram 1 this is illustrated. As time passes the technology and the infrastructure will be further developed, and new services will be added. ( See chapter 8 ).


To many inexperienced students it will be important that the learning environment has a simple and user friendly interface that hides complicated functionality. To day, the existing software are mostly standard software with a lot of functionality that the student don’t need.


In FLINK the aim is to develop software that gives the student a uniform and integrated learning environment, that can be adapted to the students situation, background and technical equipment. It is a requirement that the software can be dynamically further developed. Modules in the software should be easily exchangeable with new parts when new services or new standards appears. 


There are exceptionally few areas where the obsoleteness of equipment and skills are as high as in IT. There is a continuous need for replacements  and enlargements. During a period of  from tree to five years we witness a nearly total replacement of hardware and software, and this will be reflected in the software developed in FLINK.





� EMBED PowerPoint.Slide.7  ���


Diagram � SEQ Figur \* ARABIC �1� Stratified model 


The Diagram shows that the communication functions in ODL are able to use several Internet services. Message from tutor is used as an example of a communication function. The Internet service that is actually used will depend on several factors, like the background of the student and the technical equipment that are available. 


�
The environment of the student


The basis 


To day the student following a distance education course has to face a lot of different technologies like ordinary letters, viewphone, video/ TV, computer-based communication solutions, etc


This will also be the case in the future, but when we connect a multimedia PC to Internet it will be possible to gain access to all of these different technologies from the Home-Computer.


This will be a part of our basics when we want to establish a system based on ICT in distance education. It is important that we don’t try to cover everything at the very beginning, but develop solutions that can be gradually enlarged, and builds on technology that are sustainable into the future ( standard building blocks ).


Client software for students


A ICT based system for distance education assumes that the student have access to an ordinary Home-PC. FLINK shall not be ordinary software to use E-mail or News. It will be a special designed software to support distance education and flexible learning systems, where different “operations” in distance education is the point of interest and it will be a superstructure on services like E-mail and News.


To be useful to new student groups without any earlier experience in the use of PS’s, the software has to have a very low threshold for the users, and only support basic functions that are necessary to take part in the learning activities over the network.


Functionality


FLINK support the basic functions needed by the student to be able to participate in courses on Internet. A selection of basic functions are:


enter for a course 


fetch lessons in a particular subject, included any unpacking, displaying in a “viewer”-program and print out


fetch exercises, arranging them in a way that makes it easy for the student to answer them in a simple way


send the solution to the student assistant and file it 


receive the corrected version of the answer, look at it and thereafter file it in an archive


ask questions to the tutor or the student assistant


enter for the exam


conduct the exam?


check if the examination registration has come through 


report on local colleges where exams may be taken 


change / update messages


report on change in status, like a break in the education, quit, or postponement etc.


check financial course balance, status on payments and arrears 


FLINK shall take care of all communication between student and tutor, and between the students. For instance will FLINK automatically make copies of all posted messages and answers, and copy discussion contributions both self-produced and others in relevant E-conferences.


The program shall also manage sending of answers to exercises, messages to the tutor, etc. It will also organise lessons, approved exercises, and other material that are used in the module.


In this report we will not discuss how the functions will be implemented. For instance, to-day, asking the tutor a question means sending a text based message by E-mail, tomorrow it may well be a voice-letter, or real-time contact using sound/video. FLINK will adapt to these possibilities in the same pace as they are commonly available. 


The environment of the tutor


The environment of the tutor consists mainly of two elements:


The teaching: Publishing of lessons, exercises, and prepare the material to a pedagogic environment. It also means to create a “classroom-atmosphere” on the network, by encourage discussions on News groups, participate in video-conferences and open-line discussions, etc. This is the task is done by the tutor. 


Corrections of exercises: To receive answers, make corrections and return the solutions, keep track of all student correspondence, number of approved exercises, etc. This task is done by the tutor or by the student assistant. 


In the tutors environment FLINK has in particular to emphasise on the last task, that is to offer a system that makes it both easier and more efficient for the tutor to mark and give comments and corrections. There will often be several persons ( both tutors and student assistants ) who will contribute to the same module, and co-operation and collaboration between the tutors and the students in connection to corrections has to be simplified.


When FLINK is used both the tutor and the student assistant a user interface that is compatible with interface for the students. The version for the tutor has slightly more functionality. In FLINK necessary data of the students will be registered, like which exercises are approved or not when they are returned to the students. 


Possible functions are:


register arriving answers, making a list over the suppliers


return an automatic reply to the student that the answer is received


return the corrected answer and register automatically when it is approved


broadcast messages to classes, groups or single students


display approved lessons to a student or to classes or groups


display lists of students with or without approved exercises


display lists of students that are registered for taking exams


check financial balance, status on payments for corrections paid or not paid


The User interface of FLINK is not a general E-mail program, but a tailor-made ODL-program where the tutor “looks at” student names and not E-mail addresses. The tutor regards student lists and on lists of received, corrected and returned exercises both totally and to each student. 


FLINK must assist with standard phrases often used in marking, and it must be possible to store pieces of temporary text and comments that are made for one student, but who is useful also for other students probably facing the same problem. 


It must also be possible to make a log of obvious problems that arises to several students with the same exercise, and also to store one’s own comments and ideas about the lesson / exercise that might be useful for the next revision of the lesson.


The virtual classroom


The Diagram below how the two client programs are used. The student uses FLINK to fetch lessons, ask questions to the tutor, send and receive answers and participate in discussion groups. The student also uses FLINK to make queries to the data base , and to register data about himself, like to present oneself for an exam. 


The tutor uses FLINK mainly to prepare the learning instructions, for correction work, to manage exercises , for instance to register number approved answers, accepted and returned solutions, etc.
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The Diagram shows the main components included in the virtual classroom. 


Notice in particular that the tutor doesn’t use FLINK to produce lessons. The reason for that is the continually development of tools for production and distribution of information. One example is that word-processors have optional add-ons for the production of material to be published on Web. There is no reason why FLINK should compete with this technology. The consequence is that the tutor must use the basic services when s/he has to produce new learning material to the students.


When it come to the student however it is very important that FLINK is integrated with the existing technology for information publishing. 


Organising


When we talk about a system for ODL we must take into account not only that the students are distributed, but also that the tutors and the student assistants might be distributed. In the future one can foresee that a professional offer are taught with contribution from several tutors and institutions. The professional knowledge must be collected where it is, and therefor FLINK has to support a methodology and a pedagogic where more than one person / institution are contributors to the same module.


In addition to distributed tutors it is also very likely with distributed student assistants. They may well be located anywhere in the network, without the students noticing any difference. Both the student and the student assistant shall have the same user interface independent of where they are located.


The system must aid the idea that the future producers of courses must bring the expertise out in the marked at once, and the expertise must be collected from where it is developed, that is in the research institutions, in companies, etc.


FLINK must support a situation where a course offer is delivered from many tutors from different institutions. They can deliver lessons, other professional material and take part in the tuition. The tutor in charge is the one who is responsible for organising the module, choosing the methodology, and establishing the pedagogical learning environment. 


FLINK must at least be able to offer 	possibilities of full economic auditing of the ODL organisation. The accumulated costs  for the students and the payment of salaries to the tutors must be automatic registered in a centralised at economy and administration system in step with the services ordered and performed. This becomes very important when the number of students grows. Simultaneously there is a requirement that the system are able to tackle the situation where students, tutors and administrations can be found anywhere in the network.  


It is an unqualified requirement that there will be full protection of personal  privacy in all administration both regarding each student as well as the tutors.


Administration


A system for the administration of ODL must take into account that not only the students, but also the tutors and student assistants are distributed. 


The professional offer is given from several tutors and institutions. The expertise  must be collected where it is, and therefor FLINK has to support a methodology and a pedagogic where several persons / institutions are involved giving the same module.  FLINK shall foster teams of collaborating tutors and student assistants put together independent of their physical or organisational location, for instance allowing co-operation between persons working in educational institutions and in companies. 


ODL through the network will also be attractive to a larger number of students than traditional classroom education, because a lot of people want to study part time. 


These circumstances brings about considerable challenges to the administration. There are many involved parties, they are distributed. There is a need to communicate and collaborate properly between institutions with several different administrative systems.


FLINK must at least be able to offer 	possibilities of full economic auditing of the ODL organisation. The accumulated costs  for the students and the payment of salaries to the tutors must be automatic registered in a centralised at economy and administration system in step with the services ordered and performed. The success- factor of the system will be its ability to tackle high volumes of students. 


It is an unqualified requirement that there will be full protection of personal  privacy in all administration both regarding each student as well as the tutors.


A set of possible administrative functions are listed below with some comments on how they might be solved:


registration of a new student ( CUSTOMER ) using Internet. Done by the student.


registration of enrolment to a module (purchase of an ARTICLE). Done by the student.


confirmation of the intake to the module ( ORDER CONFIRMATION). Done by the ODL administration.


forwarding an answer for correction (Part-ordering of an ARTICLE ). Done by the student.


sending a solution in return (Part-delivery of an ARTICLE ). Done by the tutor.


invoicing a student, monitoring the creditors' ledger (INVOICE). Done by the ODL administration.


payment of remuneration to the tutor and the student assistant, monitoring the debtor’s ledger (PRODUCER). Done by the ODL administration.


making a budget for the ODL business (BUDGET). Done by the ODL administration.


printing of a variety of REPORTS on income and expenses, balance, ledger-lists, VAT-reports, etc. Done by the ODL administration. 


various correspondence concerning students and tutors, using address information selected from the database of customers and producers. Done by the ODL administration.


The functions CUSTOMER, PRODUCER, ARTICLE, LEDGER, INVOICE, BUDGET above are mainly covered by traditional administrative systems. On the other hand it is not a trivial matter to execute these functions over Internet, with additional requirements to admission control, special technological solution, operational reliability, scale (we have to foresee a development from a few students to a VERY large number).


Technology and infrastructure


The performance requirements to FLINK will be based on available technology in several fields. The most important are:


Client hardware


Network


Service technology


To describe requirements that are independent of technology we have to assume something about the development in these areas. Such assumptions are very risky since the trends in the development in these fields often have been very unpredictable. In this document we try to explore the trends that we consider to most certain, and use them as basis in the field of ODL applications.


The Clients


Over the last years, the trend here is that the client hardware has become more and more powerful with more powerful graphical user interfaces.  We will probably witness a diversification to the client hardware with the following extremities:


very powerful client PC’s with a lot of processing capacity, equipped with multimedia functions included video-camera - in the upper price range  


simple client PC’s, possibly with an integrated TV/video/phone or mobile communication equipment. The PC’s will be customised as Internet-clients - in the lover price range


Both types of PC’s will have graphical user interfaces, and the requirements for FLINK is that the user functionality must be scaleable, and cover the whole spectre between the above extremities.


Network


The actual network technology for FLINK the years to come will be Internet. The key point here is:


How will Internet be made available to the users, and what will be the cost/performance ratio? To-day (1996) the capacity available to single users are limited due to costs, and only use of text and pictures are normally affordable. Only commercial or research installations have the necessary capacity to utilise sound and video.


The most credible trends are:


The transmission capacity will increase and the prices will be reduced.


Many FLINK-users (private customers) must use the ordinary phone network for access with a transmission capacity of 30 Kbps.


ISDN will be the next temporary alternative in the lower end. The transmission capacity is 128 Kbps.


Internet is offered with several types of permanent connections, for instance as stand alone optical networks (SDH-networks) and through the TV-cable networks. These networks will have capacities from 384 Kbps and up to several Mbps. This will be sufficient to transmit video with acceptable quality.


In the near future, the ordinary telecommunication companies will offer 2 Mbps connections (HDSL - High-bit-rate Digital Subscriber Line) and may be 6 Mbps (ADSL - Asyncronous Digital Subscriber Line) to affordable prices. Again this is sufficient for video and sound transmissions. 


The costs will shift from the unit-price on time used (tellerskritt) or volume transmitted, and to a larger extent be based on available capacity ( that is, on what services the connections may be used for ).


It will probably be easiest to have access to high capacities where the marked is large, that is in the central parts of the country.


If assumptions are correct FLINK will have to offer services on networks with very different capacities varying from to-days telephone networks and ISDN in the lower end to bandwidths that are able to support video-transmissions. 


The requirements to FLINK is that the system can have a configuration of services that are able to utilise available network capacity and also function as an optimal ODL system.  


Service technology 


The services of current interest to ODL will consist of a mixture of traditional Internet services and new services that to a certain extent require large capacity. 


Multimedia services like:


Sound


Video-pictures


Interactive 3D-graphics


represents typical applications that require higher bandwidths. 


Another trend is the implementation of new basis services ( protocols ). The development of WWW technology over a couple of years shows that dominating trends have changed very rapidly. 


To-day we can see (Spring 96) new technology that probably will accelerate the new trends even more because it supports the insertion of new applications in the client hardware without  specific installation. One example of this technology is JAVA. One of the most important characteristics with this technology is its ability for quick  changes.


Another matter that will change the services on Internet is the introduction of technology for secure transmission of data and payment services. The establishment of the new services are forthcoming and this will probably contribute to change the profile of the users using Internet. 


To FLINK this rapid development requires that it must be possible and simple to exchange modules and building blocks to make available the pedagogical functions (on high level) that are available to the user. 


Example : If the pedagogic function is message to the tutor, in the simplest version this can be realised as E-mail - or as a video-phone connection (synchronous ) - or as a “picture-letter” (asynchronous),  depending on what technology that is available for the moment. To the user, the pedagogic function in FLINK shall be recognisable irrespective of the underlying services that are used to implement the function. 


Summary of technological requirements:


FLINK shall be able to use a great variety of client hardware with graphical user interface against Internet.


FLINK shall both be available on low capacity telephone networks and also be able to utilise the capacity of broad band networks as they open up for Internet.


FLINK shall be constructed with modularity in such a way that the pedagogical functions seen by the user can be supported by continually new services and new technology. 


FLINK shall use build on standard technology as basis to most of its services, and make special adaptations to solve pedagogic and administrative functions in ODL. 
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