Institutional Repository - Research Portal

Dépébt Institutionnel - Portail de la Recherche

UNIVERSITE  researchportal.unamur.be
DE NAMUK

THESIS / THESE

MASTER IN COMPUTER SCIENCE

Virtual University

Catizzone, Michela; Remy, Elise

Award date:
1999

Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

« Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
« You may not further distribute the material or use it for any profit-making activity or commercial gain
« You may freely distribute the URL identifying the publication in the public portal ?

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Download date: 03. Jul. 2025


https://researchportal.unamur.be/en/studentTheses/7b47b5be-2910-48b5-b759-fede663aab8e

FACULTES UNIVERSITAIRES NOTRE-DAME DE LA PAIX, NAMUR

INSTITUT D’ INFORMATIQUE
RUE GRANDGAGNAGE, 21, B-5000 NAMUR (BELGIUM)

Virtual University

Michela Catizzone
Elise Remy

Mémoire présenté en vue de 'obtention du grade de

Maitre en Informatique

Année Académique 1998 - 1999




ez

Table of Contents

ABSTRACT .

ACKNOWLEDGEMENTS

INTRODUCTION

escscce

CHAPTER 1. NOTIONS INVOLVED IN ONLINE EDUCATION

Logsiin v ot b SOMMMRT VS i e T S SR 8 M s LA
L D S <t o S Rl bbb s A b e B

1.1 What does it mean to be "virtual"?
1.2 What is distance education?

1.2.1 Learning networks

1.2.2 Collaborative learning
1.3 What else?

2 DI ER RN T IIOME s o s e TR v v kok b s Sl o kb 3 S i

2.1 Online Education vs. Face-to-face
2.1.1 Question n°l. Who are the main actors?
2.1.2 Question n°2. What are the available means?

2.1.3 Question n°3. Which are the typical teaching-learning situations?

2.1.4 Conclusions

2.2 Utopianism and Dystopianism
2.2.1 Technological utopianism
2.2.2 Technological anti-utopianism
2.2.3 Conclusion

2.3 Indiana University Bloomington School of Education's instructors - interviews

2.3.1 Advantages of an online course
2.3.2 Disadvantages of an online course

CHAPTER 2. CURRENT SITUATION

W g Pl S YD SSTR MUY 3 WL AU R LRI Y- i SO
2 'THE RIBIEEEE S TATIRIAL 6l 05 s s sk i bl Boibces o s sssies b ks bvamantasa e

2.1 The University of Phoenix Online
2.1.1 Requirements
2.1.2 How it works
2.1.3 Online students
2.1.4 Costs
2.1.5 Conclusion
2.2 Western Governors' University
2.2.1 History
2.2.2 Location and participants
2.2.3 Course offerings
2.2.4 Requirements
2.2.5 Costs
2.2.6 Conclusion
2.3 Indiana University
2.3.11UB
2.3.21UPUI
2.3.3IPFW
2.3.4 Costs
2.3.5 Conclusion
2.4 University of Illinois - LEEP
2.4.1 Features

WO WO gy L h W N =




4
|

Table of Contents

2.4.2 Costs for the institution 24

2.4.3 Requirements, tuition and constraints 24

2.4.4 Accreditation 25

2.4.5 Conclusion 25

2.5 Conclusions for the United States 26

S EUROER: . i i et et s s B o e B i T B 0 St b a6 27
3.1 Leamn-Nett 27
3.1.1 Environment 28

3.1.2 Comments 28

3.2 Genesis 29
3.2.1 The IPER-SPACE system 29

3.2.2 The Multimedia delivery model 30

3.3 The French-speaking Virtual University (Université Virtuelle Francophone) 31
3.3.1 Objectives 31

3.3.2 Replacement or complement? 31

3.3.3 Covering the major fields of the university 31

3.3.4 Geographical aspects 31

3.3.5 Students 32

3.3.6 Electronic Library 32

3.3.7 Conclusion 32

3.4 The Open University 33
3.4.1 Internet-based courses 33

3.4.2 Course materials 33

3.4.3 Restrictions 33

3.4.4 Tutoring 33

3.4.5 Assessment and examinations 34

3.4.6 Conclusion 34

3.5 Conclusions for Europe 35

F GO DN s f e - L St iomesnsnsongid Sabis st bonse sabvd S Vs b oo i s 5 36
CHAPTER 3. MAJOR TOOLS FOR ONLINE EDUCATION 38
L1 0)P) B0 1[5, Rk Rt SR RS AR 1) SN el e g ST, & R S At 38
1 COURSE AUDTBORBIGEEEIIES. 50 ., 00 i siaihuns s Sasalis sanives o sowntutis s son s smnns 14 40
1.1 What is a Course Authoring tool? 40
1.2 Example: SEPHYR 40
1.3 Comments 41

2 COURSE MANAGEMENT FOOLS 5. ..o oines s i s e i Ve et iR e won b e s b 42
2.1 What is a Course Management System (CMS)? 42
2.2 Example: Blackboard Courselnfo 44
2.2.1 Student management 44

2.2.2 Contents delivery 45

2.2.3 Grading features 45

2.2.4 Security and privacy 45

2.3 Comments 46

3 EVALUATION AND SELF-EVALUATION TOOLS ...........cccovivieeiiieeiiieeeiceeeiieeeeenen 47
3.1 What is evaluation? 47
3.1.1 Summative evaluation 47

3.1.2 Formative evaluation 47

3.2 When to evaluate? 47
3.3 Advantages / Disadvantages 47
3.4 Desirable software features 48
3.5 Example: WebTest from Heriot-Watt University 49
3.6 Comments 50

ii




;

Table of Contents
4 COMMUNICATION AND COLLABORATION TOOLS ........c.ccccoeiiiiiiiiiiiiiiinneinaiiacannes 51
4.1 Introduction 51
4.2 Asynchronous systems and software 52
4.2.1 E-Mail 52
4.2.2 Listservers and Mail Lists 52
4.2.3 Usenet Newsgroups 52
4.2.4 Online Forums a3
4.2.5 Asynchronous Groupware 33
4.3 Comments on asynchronous tools 56
4.4 Synchronous systems and software 57
4.4.1 Chat L 74
4.4.2 Virtual Spaces: MUDs and MOOs 57
4.4.3 Synchronous Groupware 57
4.5 Comments on synchronous tools 59
4.6 Mixed systems and software 60
4.6.1 Example: FirstClass 60
4.6.2 Example: WebBoard 60
4.6.3 Comments on mixed systems and software 61
5 CONCLUSION: LINKING TOOLS AND PURPOSES ............ccouuuuiriuiieremuenissssseinsiiisinns 62
CHAPTER 4. THE ARIADNE ENVIRONMENT 64
1 INTRODUCTION TO THE ARIADNE PROJECT ........ccoooiiiiiiiiiiiiciiceiieeeeeeaeeeee e 64
2 THE KNOWL EDGEFOOE MYBTERIE .0 ooy ciwisis conss sxi s ssis sxoins sl granasians o iy ook o 66
3 DESCRIPTION / ANALYSIS OF THE TOOLS ...........c.cccoiiiriiieiieieeeieeeeeieeeeineeeeiae e 67
3.1 Authoring tools 67
3.1.1 TM/3 - SEPHYR 67
3.1.2 Comments about TM/3 72
3.1.3 TM/2 - Questionnaire Tool 73
3.1.4 Comments about TM/2 75
3.1.5 TM/7 - GENEVAL 76
3.1.6 Comments about TM/7 77
3.2 Core tools 78
3.2.1 TM/S - Indexing tool 78
3.2.2 Comments about TM/5 78
3.2.3 AMI and TM/6 - ARIADNE Manager Interface and CDF-Editor 79
3.2.4 Comments about AMI and TM/6 79
& OENERAL COMBE IO L0 5, ) ool oo o onbioban oxs fvs i a8 s o v 5 20 Bt et 80
CHAPTER S. ONLINE COURSE SCENARIO - VESALE PROJECT 81
1 INTRODUCTION TO THE VESALE PROJECT .........cooiiuviieiiiueeeeeeeeeeeeee e e e e e 81
1.1 Logic architecture of the project 82
1.2 The "Notes de Cours" base 83
1.3 The "Evaluation des Connaissances" base 84
1.4 The Communication Space 84
2 ONLINE DISTANCE LEARNING SCENARIO ..........ccviiiieieeeieeeeereeeeeeeeeeeeeeeeeere e 85
2.1 Introduction 85
2.2 Pedagogical analysis 85
2.2.1 A little bit of theory ... 85
2.2.2 Pedagogical objective 85
2.2.3 Target population 86
2.2.4 Pedagogical strategy 86
2.3 Synthesis of results for the pedagogical analysis 90
2.4 Course structuring and organization 91

il




Table of Contents

2.4.1 Contents structuring 91

2.4.2 Active learning components 95

2.5 Global scenario 97
2.5.1 Instructor's view 97

2.5.2 Student's view 99
CHAPTER 6. IMPLEMENTATION 101
) R AR Y R e b o ool s prvores sty W amimsias o P n s St e s s 101
2. IMPEEMENTATION PREXCESS: .1 0o5 v s onbudatoss ybsiaibs siv sy ousssis s Ears s oo oo atiliaes Boli o i 102
2.1Step 1 104
2.2 Step 2 105
2.3 Step 3 106
2.4 Step 4 108
25Step 5 112
2.6 Step 6 114

3 SCENARIO AND IMPLEMENTATION ......oovuiviioenssinensstensinisssssioniveessmsstiesitonsesostsabossossanes 117
3.1 Instructor's view 117
3.2 Student's view 117

& ONCE IO . R e it o i e o bt s 118
CONCLUSION 119
REFERENCES 121
ANNEXES .. 131

iv



Abstract

The subject of this study is the still fuzzy concept of 'virtual university'. This dissertation is
the outcome of a four months stay at Indiana University, Bloomington (Indiana - U.S.A.).

This work tries to define the main notions involved in the virtual university, to see the
major assets and visions and to have an overview of the current situation in the United
States and in Europe.

As an informatics students' dissertation, a particular interest is placed into the existing
technical means and tools necessary to implement such an educational model.

These tools are considered more particularly in collaboration with the VESALE project of
the Institute of Informatics for which an online course scenario is proposed and
implemented.

Résumé

Le sujet de ce travail est le concept encore peu ou mal connu d'université virtuelle. Ce
mémoire est l'aboutissement d'un stage de quatre mois a la "Indiana University", a
Bloomington (Indiana - Etats-Unis).

Ce travail essaie de définir les principales notions impliquées dans le concept d'université
virtuelle, de voir quels en sont les principaux enjeux et les visions ainsi que de faire un tour
d'horizon de la situation actuelle aux Etats-Unis et en Europe.

En tant que mémoire d'informaticiennes, un intérét plus particulier est posé sur les moyens
techniques et les outils existants et nécessaires a la mise en ceuvre d'un tel type d'éducation.
Ces outils sont étudiés plus particulierement dans le cadre de la participation au projet
VESALE de I'Institut d'Informatique dans lequel un scénario de cours en ligne a été
proposé et implémenté.
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Introduction

In the last few years we have all witnessed the rise of information and communication
technologies (ICT), which still bring deep changes in the structure of industrialized
societies. The two poles, technology and society, influence each other mutually: to each
change / need of the society corresponds a new technology which, in turn, influences the
behavior of individuals in the society.

None field resists the "ICT wave": in a relatively small amount of time, transports,
industries, health care, work, the tertiary sector, etc. have changed radically their structure,
their mode of operation, their production. The educational field as well has not escaped the
logic of introduction and use of ICT. Thus, we saw, and we still see, the emergence of a
variety of opportunities which, if used correctly, can facilitate teaching as well as learning.

As in every case where there is a wide variety of instruments available, the issues of
knowing which to choose, how to integrate them and how to adapt them to existing goals
become priorities. In this framework, teachers have quickly diversified their instruments,
moving from the blackboard to the Internet.

Our first confrontation with this reality took place at the time of our stay at Indiana
University Bloomington by professor Kling. During our stay, we were able to collect
information and materials, to meet and interview people closely involved in online
education and to have a first "ground experience".

In this dissertation we analyze a particular aspect of this large technological variety: the
virtual university.

At this point, the reader can reasonably ask to what questions our dissertation can give
answer. We intend to deal with some of the major questions that arise when first
approaching the virtual university subject: "What is the virtual university?", "What
separates virtual university and online education?", "Can the virtual university support
different teaching situations?", "What is happening in the world concerning virtual
universities?", "Which tools allow implementing a virtual university?", "Which are
available and which are absolutely necessary?", etc.

Aiming to answer those questions, this dissertation is structured in six main chapters as
follow.

The first chapter focuses on the concepts, the actors and the visions relating to the virtual
university and defines a global discussion thread.

Our stay at Indiana University Bloomington enabled us to gather information concerning
the "state-of-the-art" of the United States online education. While comparing it with its
European equivalent, we draw in chapter 2 a non-exhaustive overview of the current
situation of online education.




Introduction

As computer science students, our interest directed us towards the major tools for online
education, which we presented in four categories (Authoring tools, Course Management
tools, Evaluation and Self-Evaluation tools, Communication and Collaboration tools) in
chapter 3. They are analyzed aiming at binding them to various educational goals.

Within the framework of a practical realization, we designed and implemented an online
course as a contribution to the VESALE project, currently designed and tested at the
Institute of Informatics of the Facultés Universitaires Notre-Dame de la Paix.

For that purpose, in chapter 4 we analyze the ARIADNE environment, which proposes a
series of tools specific to online education.

Then, in chapter 5 we define a scenario for an online course in its pedagogical and
structural aspects.

Finally, chapter 6 contains the description and illustration of the global online course
implementation process and results.




Chapter 1. Notions involved in Online Education
Introduction

The terminology which surrounds the concept of "virtual university" is at the same time
vast and vague. For that reason, we start this chapter by defining certain key terms that will
be used all along this dissertation. The broadness of these definitions will lead us to restrict
the field of our analysis to the specific case of online education.

After tackling with the terminology, we shall deal with the visions related to online
education. Initially, we carry out a confrontation between the vision of a traditional course
and that of an online course. In the second phase, we illustrate which are the most current
conceptions a reader is likely to meet in the literature concerning online education. Finally,
we propose the point of view of some members of the School of Education of Indiana
University Bloomington.

1 Definitions

"L’université virtuelle' (...) ne cesse d’étonner par I’imprécision qui 1’entoure"
("The 'virtual university' does not cease to amaze by the fuzzyness that surrounds it")
[Berleur and Bodson, 98, p.91]

There is no unique definition of what a "virtual university" is. However, we are able to
point out to some related key words, such as distance education / learning, online
education, virtual classroom, virtual library.

1.1 What does it mean to be "virtual"?

We borrow the general definition of what is "virtual" given by professor Hiltz:

"The term virtual is used in computer science to refer to something whose existence is
simulated with software rather than actually existing in hardware or some other physical
form." [Hiltz, 95, p.5]

With the same meaning, some authors use the terms "digital" or "electronic”.

On the basis of this first definition, we could say that the virtual university is a university
that "exists through software". But in this interpretation, the "distance" component is
missing.

1.2 What is distance education?

Behind the concept of "virtual university" lies the fundamental notion of "distance
education".

In opposition to face-to-face learning, distance education can be defined as:

"An instructional delivery system that does not constrain the student to be physically
present in the same location as the instructor."
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"The system provides educational access to learners and connects them with educational
resources. A wide spectrum of technologies can be used to reach learners at a distance."

We can see here that, as professor Kling warned us, the "distance education" concept is
widely open and, according to the instructional delivery system, may include elements that
are not relevant to our analysis. For instance, professor Kling pointed out an example of
distance education initiative organized by the University of South Australia: their "clinical
update" course is made up of seventeen videotaped lectures and an accompanying set of
study questions.

This explains why it is necessary to restrain to one aspect of the concept, the "online
education". To avoid any confusion, by online education we mean an educational model
with the following two characteristics:

— the faculty member and some or all of the students are physically separated;

— the contents delivery medium is the Internet.

Students

Tools

Instructor

We wish to point out that two of the main authors in the online education field use other
terms and their own definitions:

— professor Harasim prefers the term "learning networks", see [Harasim et al., 95];

— professor Hiltz, in [Hiltz, 95], writes about "collaborative learning".

1.2.1 Learning networks
Professor Harasim defines learning networks as:

"Groups of peoples who use computer-mediated communication (CMC) networks to
learn together, at the time, place, and pace that best suits them and is appropriate to the
task." [Harasim et al., 95, p.4]

Many universities, colleges and distance education institutions use networks as part of their
regular course delivery. Professor Harasim illustrates three modes in relation to learning
network activities: the adjunct mode, the mixed mode and the online mode. For an
overview of the three modes, we refer to [Harasim et al., 95, pp.77 to 84].

The online mode is the one that gets closer to our idea of distance education:




Chapter 1. Notions involved in Online Education

"Online courses use CMC as the primary environment for course discussion and
interaction. Course activities (...) can be effectively undertaken online using a CMC
system that provides some structuring of the communication activities."

"CMC is the primary environment in online courses but not the only medium used in
the instructional activity."

1.2.2 Collaborative learning
Professor Hiltz defines "collaborative learning" as follows:

"Collaborative Learning means that both teachers and learners are active participants in
the learning process; knowledge is not something that is "delivered" to students, but
rather something that emerges from active dialogue among those who seek to
understand and apply concepts and techniques." [Hiltz, 95, p.23]

She believes that "Computer-mediated communications (CMC) suited to the
implementation of collaborative learning strategies or approaches." [Hiltz, 95, p.23] and
proposes to implement collaborative learning through online education, in particular via
the Virtual Classroom™ system. For an overview of the Virtual Classroom, see [Bitiki and
Kasel, 97], for a detailed description we refer to [Hiltz, 95].

1.3 What else?
All around the concepts mentioned above, there are other notions such as "virtual library",

"virtual campus"”, "virtual classroom", "virtual café", "virtual laboratory", "virtual space",
etc. The first one is the most important and, as suggested by professor Kling, could be the
subject of a final dissertation as such and we shall briefly discuss about it. The other terms

are related to different kinds of interaction systems, and will not be developed further.

A virtual library is one of the most important resources that an online course could link to,
because of its role as "knowledge base".

In [Fox et al, 98], the authors give an overview of the stakes involved in virtual libraries:

"Virtual Libraries can be among the most complex and advanced forms of information
systems because they often involve collaboration support, digital document
preservation, distributed database management, hypertext, information filtering,
information retrieval, instructional modules, intellectual property right management,
multimedia information services, question answering and reference services, resource
discovery, and selective dissemination of information." [Fox et al., 98]

2 Different visions

2.1 Online Education vs. Face-to-face

We shall begin this "confrontation" of online education vs. face-to-face by raising some
key questions about each of these two kinds of courses.
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— Who are the main actors?
— What are the available means?
— Which are the typical teaching-learning situations?

These questions are discussed below separately but it is important to remember that they
are inter-related and that the answers to one question will often affect the answers to
others. For example, the available means will affect the typical teaching-learning situations
of the course. Also, sometimes the answer to later questions may affect the answers to
prior questions. For instance, knowing which are the typical teaching-learning situations
tells us who are the main actors. The three key questions listed above are briefly discussed
below in the context of university-level courses.

2.1.1 Question n°1. Who are the main actors?

2.1.1.1 Content Providers and Course Designers

In a traditional course, both roles (content provider / course designer) can be assumed by
different combinations of professors, assistants and guest lecturers. But usually one person
does the whole by him/herself.

For online courses, the content provider role can also be played by commercial societies.
For instance, a publishing society could decide to create an online history course based on
the best books published on the matter. Online course designers are not necessary people
involved in teaching the course: technical assistants or design societies can help instructors
in creating their online courses.

2.1.1.2 Students

The profile of the typical Belgian university undergraduate student is: between 18 and 25
years old, having obtained a non-professional high school degree, speaking the language of
the host institution, living less than 50km away' on the average. There is also a minority of
older students taking courses as "€léves libres".

On the other hand, it is not possible to establish a real profile of the typical online course
student because it varies according to the course. For instance, the University of Phoenix
Online students are on average 38 years old professionals (see the corresponding section in
the next chapter).What we know is that there are more categories of learners taking online
courses than going on campus. Some of these” are listed follows:

— professionals demanding formation,

— people seeking lifelong learning,

— people who want a degree to change their job,

— people who want a degree to advance in their profession,
— people who want to experience online courses,

— people who do not like face-to-face situations,

— family-raising people,

— on-campus students,

' We assume that foreign students live on campus housing.
? Kindly indicated to us by online course instructors met at Indiana University Bloomington.
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— international students,

— part-time students,

— home-schooled students,
— older students,

— and many more.

As already mentioned, the kind of students that actually take online courses depends on the
course subject, on admission requirements and on access restrictions.

2.1.1.3 Reference institution
What we call "reference institution" is the structure that hosts the course "logically".

For a traditional course, it is not very difficult to tell: it is usually the department or the
university which is responsible for the course.

The reference institution for online courses can be a university (as above), a consortium of
universities (like, for instance, Western Governors, see the corresponding section in the
next chapter) or a commercial content provider.

2.1.1.4 Support institution
By "support institution" we mean the structure where the course is physically set up.

For a traditional course, it is usually the same as the reference institution.

The support institution for online courses can be the reference institution (i.e. university,
consortium, commercial provider), an external society specialized in hosting and managing
online courses from various institutions without being a content provider (it could also be
the same society that designed the course).

2.1.2 Question n°2. What are the available means?

The means at one’s disposal in a traditional environment are typically:
— oral lecture,

— paper transcription of course contents,

— blackboard,

— slides,

— videotapes,

— lab materials (instruments, computers, etc.).

In an online environment, some of the above elements are replicated through electronic
elements (like, for instance, word processed text files, virtual blackboards, slide shows,
audio / video sequences). Some other components find no equivalent, like, for example,
hands-on labs. But the online environment can also offer "new" features, mainly through
hypertext, hypermedia and networks.

2.1.3 Question n°3. Which are the typical teaching-learning situations?

There are three classic situations running in most of the university halls. We list them in
ascending order of the students’ degree of activity.

— During lectures, a speaker is active 90% of the time, a few motivated students hold the
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remaining 10% and the rest of the class assists passively.

— Seminars consist of a presentation followed by an active discussion going on between
all of the participants (the initial presentation could be done either by students or by the
professor); only a few shy students stay out of the debate.

— Laboratories are situations in which students "experiment" under the supervision of a
faculty member. Here they cannot possibly sleep.

In online courses, the student’s degree of activity is almost constant because there are only
a few cases in which students listen passively to the instructor. A professor from the IUB
School of Education told us once: "in a face-to-face class students can put on their
sunglasses and take a nap. This is not possible in an online course." (D.P.) However, it is
possible to lose track on an online course just as on a traditional one.

2.1.4 Conclusion

Nobody wins the trial: on the one hand, some things are better done face-to-face (like labs,
for instance); one the other side, the online environment can improve teaching in certain
areas. Our conclusion is that professors should neither banish online courses as a mere
translation of on-campus courses, nor embrace them blindly just because they love new
technologies and "everybody is doing it". As for everything, moderation is the answer:
instructors should carefully evaluate the advantages and disadvantages of each form of
education and choose accordingly. "Fit technology into the course, not the course into
technology".

N.B. We have confronted traditional teaching and online education as two opposite
extremes, but the reader should keep in mind that combinations are also possible (like, for
instance, a mix of online and face-to-face, or an online course with a few meetings, etc.)
and maybe desirable.

10
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2.2 Utopianism and dystopianism

In his book Computerization and Controversy, professor Kling writes about two particular
genres of analysis concerning the relations between technology and society:

"Technological utopianism (...) refers to analyses in which the use of specific technologies
plays a key role in shaping a utopian social vision, in which their use easily makes life
enchanting and liberating for nearly everyone. In contrast, technological anti-utopianism
examines how certain broad families of technology facilitate a social order that is
relentlessly harsh, destructive, and miserable." [Kling, 96, p.42]

Obviously, there are many possibilities between these two extremes. However, as literature
about the Virtual University is often influenced by these styles of thought, one has to "read
with a critical eye".

For a comprehensive study of "genres", we refer to [Kling, 96] and [Graham et al., 97].

2.2.1 Technological utopianism

In most articles and other writings, technological utopianism appears under the form of a
"futuristic fiction", to use the words of Professor McCain [McCain, 94]. Behind this sort of
"visions" usually lies a general sense of optimism and enthusiasm towards a particular
technology.

One of Prof. Kling's L597 students made once an interesting comment about technological
utopianism: "I was especially pleased to see the authors point out that telecommunications
and "electronic spaces" depend upon physical networks to exist. This very obvious fact is
notably absent from (...) the utopian accounts which assume that everyone will be
networked with no mention of the associated costs of physically doing it." (E.D.)
This leads us to a more general observation: authors tend to forget essentials that, if
mentioned, reduce the validity of their ideas.

An illustration of technological utopianism related to Virtual Universities can be found in
Radford's article, "The Future of Multimedia Education" (see [Radford, 97]). Despite
several remarks that try to prevent him from criticisms, Radford slips into an enthusiastic
scenario of "the educational model most desirable for the future" achievable through
interactive media.

The conclusion of the article is quite revealing:

"The future of interastive media in education, when it is separated from the issues
of technology that tend to mystify discussion and place it firmly in the sole grasp of
those that are highly technologically capable, is that of communication tool. Its
dimensions and capabilities will evolve and expand at the same time as the
potential to author becomes more widely accessible. The potential for students of
all ages to author as part of a creative educational programme that is based on
achievement of goals and competencies rather than time served will assist educators
to shift from teacher to facilitator and mentor. Interactive communication tools will
transform our capability to embrace an educational paradigm that deals with
learning as a vital, fulfilling, and continuing part of life at home and in the

11
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workplace as well as within educational institutions." [Radford, 97, p.8]

2.2.2 Technological anti-utopianism

Let us now consider the other side of the moon. Distinctive features of technological anti-
utopianism (also named dystopianism) in writings are an underlying sense of pessimism
and predictions of catastrophic impacts of a particular technology on society.

Professor Eli Noam’s famous article, "Electronics and the Dim Future of the University"
(see [Noam, 95]) partially embraces technological anti-utopianism. In particular, Noam
depicts a dark scenario where communication technologies have an end-of-the-world effect
on existing higher education institutions.

According to this author, under the pressure of new technologies, universities will make a
thin attempt to "get online", but their role as Virtual Universities is quickly taken over: "in
any event, the ultimate providers of an electronic curriculum will not be universities (...)
(they will merely break the ice) but rather commercial firms." [Noam, 95, p.247]

Noam's final prediction is that unless higher education institutions grab the opportunity to
reform themselves, "many of their traditional functions will be superseded, their financial
base eroded, their technology replaced, and their role in intellectual inquiry reduced" and
they will end up being no more than "a collection of remaining physical functions, such as
science labs and the football team." [Noam, 95, p.249]

Similarly, historian Noble argued recently that the automation of higher education is "a
regressive trend, towards the old era of mass-production, standardization and purely
commercial interests" that will lead to a world of "digital diploma mills" where students
are used as "guinea pigs in products trials masquerading as courses." [Noble, 98, pp.1, 10]

His predictions are as dim as Professor Noam's: "Quality higher education (...) will soon
become the exclusive preserve of the privileged, available only to children of the rich and
the powerful. For the rest of us a dismal new era of higher education has dawned. In ten
years, we will look upon the wired remains of our once great democratic higher education
system and wonder how we let it happen." [Noble, 98, p.12]

2.2.3 Conclusion

We had the chance to benefit from a live explanation and class discussion of these topics
during prof. Kling's L597 course at Indiana University Bloomington. What we have
learned there has been very helpful, especially for picking appropriate documentation for
this dissertation among the great amount of existing writings.
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2.3 Indiana University Bloomington School of Education's instructors -
interviews

"The most obvious advantage [of online education] is of course the possibility to overcome
learning boundaries of time and space." [Bitiki and Kasel, 97, p.68]

At Indiana University we had the possibility of interviewing various people of the
academic world who are, in many different ways, closely involved with online courses.
This enabled us to go a little further in the analysis begun by two students of Namur at
Virginia Tech [Bitiki and Kasel, 97].

From all of the interviews, annexed at the end of this document, we "synthesize" a list of
some of the main advantages, disadvantages and limitations of online education.

It should be noticed that the great majority of people we have interviewed comes from the
IUB School of Education, so what follows is not to be considered as the result of a
"statistical survey" and has no claim of being exhaustive®. In some cases, their statements
have been sustained by excerpts from [Hiltz, 95].

2.3.1 Advantages of an online course

The reader will certainly notice that some of the advantages are double-edged and could as
well appear as disadvantages. We agree with the author of [Hiltz, 95] in saying it depends
mostly on the course, on "student attitudes, attributes and behavior" and on the support
used [Hiltz, 95, p.203].

2.3.1.1 Advantages for the class

Interaction. Communication and interaction among students in an online course is higher
than in a traditional classroom. As students get to know each other better, they can
eventually become an "active learning community". [Hiltz, 95, p.262]

Motivation. Students take more responsibility for their own learning. "They seem to be
self-directed learners who want to do more." (E. Cotton)

Reflection. "The advantage of distance education is that students really take more time to
reflect on what they are doing because they don’t want to appear stupid in front of their
peers." (J. Egbert) This assertion is confirmed by professor Bonk's research which shows
that online conversations are generally more in-depth than traditional class discussions.

After-class. "Class discussion doesn't end when class ends." (C.J. Bonk)

People & Places. Students living abroad bring to the class new / different points of view:
"I have students from really different countries, so we have really a wide perspective of
ideas and locations coming into the class." (H. Elkins) This creates a very rich cultural
environment where students have the opportunity to communicate, work and link with
people outside their usual environment.

3 . . . . .
Nevertheless, one thing we know for sure is that these interviews have been more than a precious source of
information for us.
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2.3.1.2 Advantages for students

Access and equity. Online education guarantees equal access opportunities to everybody
and enables some students to access courses they wouldn’t otherwise have had (we think
about disabled people or faraway students). One professor told us this is the primary reason
for her commitment to online education.

Expenses. Everybody mentioned that most of the costs a student faces with traditional
learning disappear with online education; for instance, there is no need to relocate, no rent
to pay for campus housing, no driving to do to reach the institution. In particular, current
Indiana University's online courses are less expensive than traditional classes for out-of-
state students (they are at "in-state fee" for all), but this is probably going to change.

Learning Pace. This is the second point on which everyone agreed: distant students make
their own schedule and they can work at their own speed. The opportunity to be able to
take the course whenever and wherever they want is possibly one of the main reasons that
attracts students towards online courses.

Instructor-student Interaction. Students can ask questions to the instructor at any time and
they get a more personalized feedback. "When I write back, it is a completely different
way of interacting with an individual student, it is a very rich instructor-student
interaction." (S. Pugh)

Publication. By posting or uploading their work on the Web, students can experience a
first kind of "publication". In addition, by being in a class environment, they can also have
peers reviewing their work.

Computer Comfort. Online courses push students towards getting more familiar with the
computer environment and its "hurdles".

2.3.1.3 Advantages for instructors

Individual students. The big amount of one-to-one communication that goes on between
instructor and student allows the instructor to know each student individually better than in
a face-to-face context: "Even though I don’t see their faces, I do get to know the way they
write and what they think much better." (C.A.).

Abilities. The instructor can express at best his/her abilities (e.g. writing, design, pedagogy)
both during the creation and the "performing" of the online course.

Skills & Methodology. In order to make use of the new teaching environment and its
opportunities at their best, an instructor has to acquire a certain degree of computer
familiarity and some related skills. At the same time, "online learning forces you as an
instructor to re-think how you teach." (C.J. Bonk)

Improvement. Online technology can improve teaching in some disciplines. Mr. Bernbom
suggested the use of computer to represent and manipulate "logical arguments", "molecular
or atomic structures", "maps, geographical and geospatial data". Prof. Bonk mentioned that
"for Archeology you can put up Web-tools for different time periods and cultures and be
able to visualize how cultures change over time, watch movements of people/ migration

patterns, etc."
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2.3.1.4 Advantages for the institution

Visibility & Audience. Online courses are more visible than traditional classes: they are out
for people around the world, they are available more broadly and the institution reaches
beyond the campus boundaries. Therefore, the institution is more recognized and acquires
credibility by being "a l'avant-garde" in its ways of transmitting knowledge.

Financial. By getting wider audience, the institution can admit more students: people from
farther distance who would not have necessarily moved to take traditional classes from that
particular establishment. Also, online courses make the institution save money, as there is
no extra physical infrastructure to build (housing, auditoriums, food courts, etc.) and the
existing is not worn out.

2.3.2 Disadvantages of an online course

2.3.2.1 Disadvantages for the class

Building a community. The instructor does not know who the students are and students do
not know each other: it is hard to build a community with people who never meet.

It is also very important to build a community, because people have to work together, not
only to follow the same course. But building this community may take time away from
course content.

Size of online class. The limits to the size of online classes are more social than technical.
Online communities are not different from any large population of people. The more and
anonymous their members, the more likely there will be antisocial behavior. Moreover,
beyond a certain size, the amount of material generated in the class leads to information
overload, and the number of people involved gets too high to foster a sense of community.

No class schedule. Students can take the course at anytime but they need a good time
management:

for participating regularly

for keeping reasonable workload
because it is easy to postpone class work when one is already busy with other things.

Amount of reading and writing. An online course is reading and writing intensive.
Therefore students need to organize carefully the information flow (volume, topic,
importance,...).

Time between question and answer. Participants may feel a sense of loss in terms of fast,
real-time interaction.

2.3.2.2 Disadvantages for students
No hands-on activities. It can be replaced by simulation, virtual labs,...

Difficulty of developing new friendship in virtual class. Although a substantial proportion
of students make new friends via computer-mediated communication, establishing close
personal relationship is more difficult.

2.3.2.3 Disadvantages for instructors

Loss of non-verbal feed-back. Non-verbal communication is a big part of communication
in the classroom. If the medium used is not video-conference, the teacher does not see
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student’s faces and does not know when there is a need for more information.

Student may not respond. Along the same idea, you cannot force a distant student to
respond to a question as you can do in a face-to-face situation.

In general, less control on students.

A "virtual professor" is "on duty" all the time. The ability to take the course whenever you
want can become not as "fun" as expected when student ask for interaction all the time.
Moreover, estimated time to give an online course is three times greater than to give a
face-to-face course.

Little interactions. Some teachers complain about the loss of time spent with "little
interactions". It is the kind of interaction that takes no time in verbal mode, but can quickly
become time-consuming in an online environment, like e-mail exchanges, for example.
The sum of little interactions with each student can become very big for an instructor.

Evaluation. It is hard to evaluate people. Despite evaluation tools, you have to face other
problems such as cheating, ...

Not for undergraduate people. For some teachers "it has not worked out" with
undergraduates because an online course requires more involvement than a traditional one.
Young students could face motivation problems, assiduity issues,...

Online course needs self-discipline that students just out of secondary school may not
have.

2.3.2.4 Disadvantages for the institution

Expensive for the development.
Expensive in time, expensive in infrastructure (hardware, software,...)

Loss of money. In Indiana University, for example, foreign students pay a lot more money
than in-state students to come to a course. But all of the distance courses are at in-state
tuition. So there is a cost there for offering out-of-state students the same tuition as in-state
students get.

Risk on focusing on money and not on quality.
When we met her, Ms. G. Rathbun said:

"What universities have to decide here is: are they looking at online as an income
stream (at the same time attracting students who would not ordinarily be attracted, a
source of additional income) or are they looking at improving the quality of education?
I tend to think that too many schools just have dollar signs in their eyes and they have a
certain notion of what university teaching is. The notion that they have is that it is a
lecture: the guy standing up in front of a class giving lectures and giving tests, and that
is not really what it is all about. But if you use that model then you would say: "What is
the problem with putting the course online? You write down the lecture, you have them
read it, you give them a test and that's it, you are done!" But that is not what it is all
about."
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1 Introduction

In this chapter we propose an overview of the current situation of online education within
the United States and Europe, two continents that we have "experienced". This is done
through an analysis of a certain number of selected institutions, consortia or projects which
seemed to us particularly interesting. We remind the reader that what follows is not an
exhaustive analysis of all the existing institutions that offer online course, but an attempt to
release what is currently going on in Europe and the United States from a set of significant
examples. Moreover, our analysis is not based on a common grid of observation, due to the
specificity of each case.

2 The United States

In the United States there are myriads of institutions that propose some form of online
education, and choosing was not easy. We finally selected the following four:

— the University of Phoenix
Western Governors’ University
— Indiana University

the University of Illinois

We chose the University of Phoenix because it is among the most known for its online
courses (almost everyone we spoke to about online education suggested that we look at it)
and for its particular admission requirements.

Western Governors’ University interested us as an example of consortium of educational
institutions , the ideal organization that gets the most close to the idea of "global
classroom".

During the first semester of this academic year we were at the Indiana University
Bloomington campus (IUB). There, we had the chance to meet instructors and technical
assistants closely implicated into online courses, and the possibility to collect a maximum
of information on Indiana University’s global commitment to online education (see [Final,
98] and [DETF, 97]).

Finally, at IUB we also had the chance to meet Dr. Holly Crawford, who spoke to us in
detail about LEEP, one of the University of Illinois’s distance education projects. We got
interested in LEEP mainly because it has a special vision of online education based on
advanced technology and high requirements.

Each of these institutions is analyzed in details below.
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2.1 The University of Phoenix Online

The University of Phoenix Online (see < UOPHX >) was formed in 1989 and currently
enrolls degree-seeking adult students from all over the world. It is a group-based learning
environment offering the kind of interaction and support which take place in a traditional
face-to-face seminar-style classroom.

2.1.1 Requirements

The admission requirements are very high. The university policy states that students must
be currently employed and at least twenty-three years old to be admitted. Of course,
students need a high school diploma to apply for undergraduate courses and an
undergraduate degree to apply for a graduate course. International students must have a
minimum score on the Test Of English as Foreign Language (TOEFL).

2.1.2 How it works

The online program uses the Internet to deliver online learning that is independent of time
and location. Rather than gathering in a classroom, students and instructors interact online
or offline in a forum using Microsoft Outlook express.

Communication in the online program is many-to-many rather than one-to-one.

Each class shares its own group mailbox, which serves as an "electronic classroom". While
communication between individuals is common, each class uses a group forum where
students put their work and ideas before classmates for comment.

Students can access research material from the University’s Electronic Library.

Each online class lasts five or six weeks. A student can sign on any hour of the day or
night, taking part at times that best fit his or her schedule. This flexibility requires greater
than average discipline and does not allow a student to "lose track". Students devote an
average of fifteen to twenty hours a week to their studies.

2.1.3 Online students

The online program currently serves approximately 9,500 students, whose average age is
38. Twenty percent of the students are executives or owners of their own business, 30% are
middle managers in business and industry, and 44% are technical or licensed professionals.
About 60% of online students graduate and receive degrees. In tests of cognitive
achievement, online students perform as well as or better than students enrolled in
University of Phoenix traditional classroom programs.

2.1.4 Costs

At the University of Phoenix Online, students do not have to pay for a full semester at a
time. Instead, they are charged for courses individually. The tuition is 375$ for an
undergraduate credit hour and 470$ for a graduate credit hour. In addition, for each student
a 58% application fee and a 75$ student service fee is asked at the time of application.
When an application for graduation is submitted, a 50$ graduation audit fee is also
required.

Information given on the University of Phoenix Online Web site specifies that all work is
conducted "offline" for keeping connect time to a minimum to download and upload
documents.
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According to the Web site, students should expect to use approximately one or two hours
of online connection time per month. They add that:

"In the U.S., the cost equivalent of this monthly connect time is less than the cost of
gasoline, parking fees, babysitters, or meals when attending a traditional campus to
complete classes."

2.1.5 Conclusion

The University of Phoenix Online is always evolving. Last year, they were offering three
different learning styles:

- Online Campus, similar to the current program;

- Center for Distance Education, a one-to-one teaching approach where interaction is
done through familiar communication tools, such as fax, phone, e-mail or postal mail;

- CPElnternet, delivering continuing Professional Education entirely via the Internet.

Possibly because of a limited success, today a combination of two of these programs only
subsists, it is the new conception of the Online Campus detailed above. What we ask
ourselves is, as the University of Phoenix Online moves on so fast, how far will it be in
online education in a few years?

Globally, we are neither enthusiast nor against the University of Phoenix Online. However,
the fact that it is intended for professionals only does not fit with the idea we have of what
is ideally online education, it seems closer to professional training.
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2.2 Western Governors' University

2.2.1 History

The idea for a western virtual university was born at a meeting of the Western Governors’
Association (WGA) in June 1995. The members of the WGA, an organization consisting
of the Governors of 18 western states, two Pacific-flag territories and one commonwealth,
were discussing ways to encourage states to use information technologies to collaborate in
education, industry and government.

Western Governors’ University (WGU, see < WGU >) was founded to promote
cooperation between states and educational institutions and to make the benefits of higher
education accessible to all. By using information technologies, WGU distributes courses
and programs to students wherever they are.

2.2.2 Location and participants

At this time, states participating in WGU are Alaska, Arizona, California, Colorado, Guam,
Hawaii, Idaho, Illinois, Montana, Nebraska, Nevada, New Mexico, North Dakota,
Oklahoma, Oregon, Texas, Utah, Virginia, Washington, Wyoming.

This diverse array of "education providers" includes community colleges, large public
universities, small private colleges, and America’s leading corporations.

WGU has two main offices. The administrative office is located in Salt Lake City, Utah.
The academic office is in Denver, Colorado.
The university doesn’t have a campus in the physical sense.

2.2.3 Course offerings

WGU brings together the distance learning courses and programs of dozens of institutions
and corporations. This increases the range of courses and programs and gives more choice
than a distance education program at a single institution.

As a WGU student, you can take courses offered by several different education providers
at the same time.

The distance education courses use delivery methods such as e-mail, the World Wide Web,
closed-circuit cable television, video and audio tapes, videoconferencing, satellite
broadcasts, voice mail and others. Some courses meet at regularly scheduled intervals
(every Thursday at 7 p.m. via videoconference, for example) while others have no set
meeting times (your instructor may ask you to download course material from the Internet
and discuss that material with other students via e-mail).

Students have online access to resources like an online library with over 60 full-text and
comprehensive citation databases.

2.2.4 Requirements

Degree and certificate requirements are not based on the number of college credits
accumulated or core courses completed.

In particular, for each WGU degree or certificate, instead of completing a certain set of
courses for a given number of credit hours, prospective students must demonstrate that
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they have acquired the skill and knowledge (the "set of competencies”, as WGU calls
them) required for a particular program. They may have acquired the necessary skills and
knowledge through their life or work experiences. If not, there are distance courses
available to gain those skills and knowledge.

For that reason, it is not possible to transfer credits to WGU, at least not in the usual sense.
Rather, students may earn a WGU degree or certificate by demonstrating, through WGU
assessments, what they learned while they were earning those credits at another institution.

2.2.5 Costs

A student that applies at WGU must pay 100$ for an application fee (that includes
admission interview and entrance evaluation) and 250$ for the Academic Action Plan. In
addition to that, he / she pays a tuition that varies from 1.250$ to 3.000$, depending upon
the level of the degree or certificate. Students have between one and two years to complete
the certificate they choose.

The Academic Action Plan is an individualized study plan that sets out the steps the
student should take. The student has to formally accept it and is expected to pay the
related tuition.

If a student decides to withdraw, the application fee and the Academic Action Plan are not
refundable. Tuition refunds are based on a percentage of the program completed at the
time of withdrawal.

In the WGU Web site, we encountered a very curious statement:

"There is no WGU tuition for students who are taking classes offered through the WGU
Catalog, but who are not pursuing a WGU degree/certificate."

Does it mean that students that just want to follow a particular course for personal interest
do not have to pay any tuition? We are not sure that this is the correct interpretation...

2.2.6 Conclusion

We think that the idea of a consortium of institutions is interesting and original. This
organization prevents different institutions from creating many times the same kind of
online courses, while offering to the student a wider range of possibilities.

We have a positive feeling about WGU which is, for us, the kind of organization that gets

the most close to our idea of how online education should be. It would be interesting to
know to what extent this project is successful.
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2.3 Indiana University

Indiana University has an original vision of online education, which is detailed in the
"Distributed Education and Indiana University: Strategic Pathways and Windows of
Opportunity" report (see [Final, 98, p.]). The IU Special Assistant for Digital Libraries and
Distance Education in the Office of the Vice-President for Information Technologies
summarized it for us in the following words:

"Part of our vision for online learning is that it is not online learning instead of in-
person learning, it is online learning as well as in-person learning and the term that
is being used at Indiana University to describe this is "Distributed Education". (...)
We feel that online learning, or distributed education, is as important to the student
who (...) lives in a Residence Hall just blocks away from the classroom buildings
as it is to the student who is a hundred miles away from campus." (G.B.)

The strategic applications of Distributed Education are left to each IU campus' and
currently, only campuses in Bloomington (IUB), Indianapolis (IUPUI) and Fort Wayne
(IPFW) use the Web to deliver some of their courses worldwide. We shall briefly look at
their foreseen offerings for the period of Fall 99 (30™ of August - 20™ of December 1999).

2.3.1 IuB

IUB will be running twenty-four Web-based courses, the overwhelming majority being
from the School of Education.

Actually, the School of Education proposes one undergraduate, two combined (graduate
and undergraduate) and twenty graduate online courses and gets more and more close to
offering a completely online Master in Language Education:

"Currently, students who have been accepted into the Master's degree program
select from a mixture of online, interactive TV, and campus-based courses. Though
not all courses for a Master's degree are currently available online, we are working
toward and are quite close to that goal. Courses taken online or via interactive
television can be used to meet existing Master's degree requirements and a
completely online version of the Master's degree program is being submitted for
specific accreditation." [http://www.indiana.edu/~disted/masters.html]

A Web-based course is also available from the School of Health, Physical Education and
Recreation, both for graduates and undergraduates.

2.3.2 IUPUI
At Indianapolis, the twenty-eight online courses offered come from a wider variety of

institutions:
- the School of Nursing delivers seven undergraduate courses and ten graduate courses;

- the Purdue School of Engineering and Technology, three courses in Computer
Technology and one in Organizational Leadership and Supervision;

" Indiana University has eight campuses around the state of Indiana: Bloomington, Indianapolis, Richmond,
Fort Wayne, Kokomo, Gary, South Bend, New Albany.
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- the School of Education, three courses in Adult Learning;
- the School of liberal Arts, one course in Theater and one in Philosophy;

- the Purdue School of Science, one course in Geology and one in Psychology.

This variety does not converge towards entire online degrees yet.

2.3.3 IPFW

The IPFW School of Arts and Sciences will run the only Web-based course available, a
Sociology course. This can be considered as a first approach to online education.

2.3.4 Costs

We were able to collect information about costs only for the IUB School of Education,
where students do not have to pay for a full semester, they are charged for courses
individually.

Tuition for fall 1999 online courses at the IUB School of Education is as follows: 441.30$
for undergraduate three-credit-hour courses, 190.55% for graduate one-credit-hour courses
and 571.65$ for graduate three-credit-hour courses. This tuition rate applies to all students
(in-state and international) and includes a 90$ distance education program fee.

2.3.5 Conclusion

The conclusion that may be drawn from the above is that each campus leaves the strategic
initiative to its Schools, and each School puts it in practice at its own pace. IUB’s School of
Education has already made a remarkable effort; some IUPUI Schools are already
launched in the same direction (some more than others); IPFW’s School of Arts makes her
first steps.

Although Indiana University is currently evolving according to a common "vision", we
regret that there is not a concrete common policy for planning the effective development
of online education. Moreover, there is no link between the initiatives of the different
campuses whereas we think that the university could start by interconnecting its campuses
via online education.

It would be interesting to give a look at Indiana University in some years and see how far it
has gone in its "distributed education pathway".
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2.4 University of lllinois - LEEP

In summer 1996, the Graduate School of Library and Information Science at the University
of Illinois (GSLIS) launched the Library Education Experimental Program (LEEP). The
program's aim is to offer an entire Master’s Degree in library Science through a distance
learning system, similarly called LEEP. LEEP3, which is currently running at GSLIS, is
the third iteration of the initial project.

At Indiana University Bloomington, we had the chance to meet Dr. Holly Crawford, who
is "Visiting Associate Professor" at GSLIS and instructor of LIS431 LEEP course. She
spoke in detail about the LEEP project and showed us her course site for demonstration.

2.4.1 Features
In order to provide live, Web-based instruction, the LEEP system combines various
features:

— one way RealAudio lectures,

— slide-showing and other graphics,

— music and audio clips,

— chat (IRC) and conferencing (via WebBoard),
— UNIX scripts for document distribution,

In addition, "in order to gain trust in their instructor and other colleagues" (H.C.), students
meet on a two-week on-campus summer session involving preparatory coursework and
technical training workshops.

2.4.2 Costs for the institution

The demonstration showed that LEEP offers a rich educational environment, and we
believe this is of great value. Unfortunately, this advantage is translated into high costs for
the host institution. According to Dr. Crawford, such costs are of two kinds:

— technology-related, because the system requires NT and UNIX platforms, RealAudio
servers, archiving machines, mixing boards, scanning equipment, a decent network
connection (at least 56.6Kbps), maintenance and upgrading, etc.;

— faculty- and staff-related, because "a professor can give two traditional classes or just
one online class per semester because the preparation time for an online class is three
times bigger compared to a traditional one." (H.C.) So it becomes necessary to hire
adjunct professors, administrators, assistants, guest lecturers, etc.

2.4.3 Requirements, tuition and constraints

After listenting to Dr. Crawford and visiting LEEP's Web site at < LEEP3 >, we could spot
three main types of constraints that weigh on the student side:
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— financial, because the costs that the institution undergoes are reflected on tuition. At the
end of 1998, a full-time student paid 14.000$ per year for taking above 6 semester
hours or more than two classesz;

— technological, as the minimum requirements for a student are: a computer with 64Mb
of RAM (recommended: Pentium II 400) connected to the Internet via a 56,6 kbps
modem, hosting Netscape Communicator 4.07, RealAudio player 5.0, a Telnet client,
Adobe Acrobat Reader 4.0, a word processor, a spread-sheet and possibly other
software required by the course;

— motivational, because "LEEP courses are intensive, they have high standards of
admission", Dr. Crawford said. LEEP’s Home Page (see < LEEP3 >) reads: "LEEP3
students are expected to be strong academically, able to learn independently, and
willing to collaborate with faculty in refining new ways to deliver instruction."

2.4.4 Accreditation

In 1998, the Master’s program and LEEP3 were accredited by the American Library
Association.

2.4.5 Conclusion

LEEP shows that the University of Illinois has followed a different path than other
institutions: it has chosen to deal with online education as with a classical IT project, by
making a big financial investment and relying on benefits to recover the initial
expenditures and go beyond it on the long run.

We think that its high requirements and technological choices deal entirely with the issue
of quality online education. However, LEEP does not correspond to the idea of an online

"z

education accessible to everyone, it seems more limited to an "€lite" of wealthy students.

? By way of comparison, the entire Master’s degree program at Indiana University Bloomington’s School of
Library costs $18.000.

25



Chapter 2. Current Situation

2.5 Conclusions for the United States

From the four cases described in this section, we draw three general observations
concerning online education in the United States.

First, either because they believe in it or because dealing with "online" is "a la mode" and
they don't want to be left out, institutions feel concerned and each one approaches online
education in its own way: alone, in consortia, by small attempts, via large projects, etc.

Second, the majority of the institutions try to target the broadest population possible by
imposing minimum technical constraints on students (i.e. no synchronous meetings, low
hardware and software requirements, etc. ); only a few specific programs (like LEEP)
focus rather on advanced technologies to deliver high quality courses.

Finally, institutions are currently in constant evolution; for example over one semester the
University of Phoenix completely redesigned its online offerings.

Whether everyone will be able to adapt suitably to the online environment and to keep up

to date, it would be interesting to see which are the problems encountered and which are
the possible solutions.
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3 Europe

In Europe it seems that quite less institutions plan to propose online education in some
form or another, and our choice was relatively easy. We selected the following four:

the Learn-Nett project

the GENESIS project

the French-speaking Virtual University
the Open University

We chose to write about the Learn-Nett project because the "Département Education et
Technologie" of the Facultés Universitaires Notre Dame de la Paix of Namur is among the
project partners and because we were able to meet some persons from this department
involved in the project.

We got interested into the GENEIS project as one of the few European projects related to
online education (together with the ARIADNE project, which will be described separately
in chapter 4) and for its original technological choices.

The French Speaking Virtual University is worth looking at because it is a project on a
wide scale with a distinguishing characteristic: it is intended for the French-speaking world
and thus embraces a certain number of Third World countries, which are seldom explicitly
mentioned in other European projects.

Finally, the Open University is a consortium of British universities that delivers distance
education through classical means (such as broadcasting and correspondence) and that is
now taking a step towards online education.

Each of these institutions is analyzed in details below.

3.1 Learn-Nett - LEARNing NETwork for Teachers

Learn-Nett (see < Learn-Nett >) is part of the European Community SOCRATES action
program in the education area and includes partners from Belgium, Switzerland, The
United Kingdom, Spain and France. This project is coordinated by the Education and
Technology Department of FUNDP.

Learn-Nett focuses on the field of tenured teachers and teachers-to-be's professional
development and training on how to use information and communication technologies
(ICT) for their educational purposes, through the creation of a European telematic network
connecting students, researchers and teachers via the World Wide Web.

Concretely, groups of users composed of participants from eight partner universities have

remote access to the shared Learn-Nett human resources (researchers, professors and
teachers) and material resources (bibliographies, software, forums of discussions). These
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groups take part in one or more pre-defined work projects for a collaborative learning
activity with Web tools and services and finally carry out an analysis of the experience.

3.1.1 Environment
The Learn-Nett site offers several services:

e astudents database, for student management (students list, registering, search, ...),

e aresources database, containing useful resources available on the Internet,

e a work space, indexing the students’ projects,

e a "trainer" forum, for discussion between trainers and organizers,

e a "student" forum, for information exchanges between students and possibly trainers,
e a bulletin board ("valves"), for information diffusion (messages placed by trainers),

e acafé, an open forum for informal discussion between students,

e a Learn-Nett Journal site,

e a help site.

3.1.2 Comments

We think that the Learn-Nett project targets a specific kind of students (tenured teachers
and teachers-to-be) through a very interesting approach: making students in the same field
from different institutions and countries collaborate on a group project via online
resources.

Currently these collaboration activities in the framework of a particular course are not
supported by online contents delivery. Therefore, we consider them more as online
components to a traditional course than parts of an entire online course. However, as
Learn-Nett offers a complete environment for online education, we hope that the next step
of the project will consist in moving towards entire online courses.
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3.2 Genesis

As explained in [Cordis, 99], the GEneric NEtwork for Satellite Interactive Systems
(GENESIS) is a two-year project that aims to use satellite technology and Internet
protocols to deliver multimedia learning, training and education resources. GENESIS
includes partners from the U.K., Italy, Greece, France, Germany and Spain and was
supported by funds from the European Union’s Fourth Framework Program3.

We got interested in it for two reasons:

— as one of the few European projects about online education (and yet, it is not
specifically just for online education);

— for its original technological choices.

3.2.1 The IPER-SPACE system

: ,
el Servers [reoeeireess
C antent il
Providers Satellite Service Center

Figure 2.1. © Dr.Bowerman.

In [Bowerman et al., 99], Dr. Chris Bowerman, the project manager, describes the
technology and functioning underlying the project:

— education materials are prepared by content providers (e.g. Universities, media
companies) and are then placed on the servers at the satellite Service Center;

— users access the service via a menu interface and select the materials in which they are
interested;

— materials are sent to the user by satellite transmission and for this purpose, the user's
computer must be connected via a PC-card to a satellite dish;

* And so is the ARIADNE Project, which will be illustrated in chapter 4.
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— user feedback is sent to the Service Center via the Internet.

The whole system, called IPER-SPACE, is limited by the extension of the satellite’s
"coverage area": it is meant to be available across Europe and North Africa.

3.2.2 The Multimedia delivery model

The IPER-SPACE system may be used to deliver multimedia education in many ways (for
an overview, see [Bowerman et al., 99, pp.3-4]). Amongst the five mentioned, we focus on
the one that we believe will offer the better online learning environment.

In this "Multimedia" model, knowledge transmission is made via a mix of different
materials:

video-on-demand lectures,

— real-time interaction tutorials,
— audio tutorials via Internet,

— multimedia courseware,

— additional printed materials.

Communication with the instructors and between students is done through computer
conferencing and e-mail. Assessments are delivered to individual users’ computers
automatically when they are due. Students return the finished courseworks via e-mail or
upload it on the conferencing system. Automated systems undertake the marking of
multiple-choice assessment components.

According to Dr. Bowerman, "such a multimedia learning environment constitutes the
apotheosis of what is currently practicable with the IPER-SPACE technology."

Our first feeling is that this project is very interesting. Unfortunately, as it is not effective

yet, it is difficult to have a definite opinion on it. That is why we are curious to know more
about it once it starts running.
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3.3 The French-speaking Virtual University (Université Virtuelle
Francophone)

3.3.1 Objectives

The "Université Virtuelle Francophone" (UVF) promoted by the well reputed AUPELF-
UREF (“Association des Universités Partiellement ou Entiérement de Langue Frangaise —
Université des REseaux Francophones”) intends to support the use and master of New
Information and Communication Technologies (NICT) by the universities of southern
countries. Moreover, it wants to develop new pedagogical practices.

To achieve these two goals, the UVF plans to:

— develop work through network and transmission of knowledge and know-how in a
perspective of solidarity and co-development;

— develop scientific production in the South;
— widely diffuse the products of open French-speaking teaching institutions.

French-speaking students from underprivileged zones will benefit from valid formations.

3.3.2 Replacement or complement?

The UVF intends to support existing universities by assisting them in the use of NICT, but
does not replace them: UVF programs are complementary to traditional lessons.

In addition, with the agreement of partner establishments, the UVF will install regional and
national virtual campuses, composed of a resource center (to produce contents) and of a
self-formation room (to follow lessons). The UVF also supports the development of
southern universities' Intranet.

3.3.3 Covering the major fields of the university

Like any traditional university, the UVF will cover four major fields: research, formation,
scientific information and services to the users.

However, these fields will be approached in a non-traditional way, using NICT. This is the
basis of the "virtual university" concept.

3.3.4 Geographical aspects

The project's characteristics place it in a particular status, as it goes beyond geographical
boundaries to associate establishments from areas with very different levels of
development (sub-Saharan Africa, Asia of South-east, Caribbean, Europe, central and
Eastern Europe, Arabic Area, Indian Ocean).

Moreover, the project is supported by well established existing regional offices which
reinforce the capabilities of cooperation.

31




Chapter 2. Current Situation

3.3.5 Students

The UVF is intended for French-speaking students of southern countries (Africa, Arabic
Area, Indian Ocean, Caribbean), South-east Asia, Central and Eastern Europe. This means
that a student from France, Belgium, Switzerland or Quebec cannot apply in the UVF of
his country.

Initially, it is developed especially for 2" and 3u cycle students (4™ year undergraduates
and above) concerned by the UVF programs.

The UVF does not deliver a degree ("diplome") but offers possibilities of co-degree ("co-
diplomation") between establishments of the North and the South.

Although students follow courses in electronic form, examinations take place in a
traditional way, in presence of a supervisor, either in the partner establishment or on the
UVF campus.

3.3.6 Electronic Library

One of the main components of the UVF is its electronic library. This library gives the
references of courses and of electronic libraries specific to each discipline.
There, people can find:

— information databases,

— specialized databases (medicine, data processing, agronomy, literature...),
— repository of theses and literature,

— complete works,

— electronic journals, but also

— courses already put online in the largest French-speaking universities.

They can also find software resources (courseware, shareware), lists of teachers and
researchers, lists of establishments and formations, etc.

When the UVF will be actually running, the electronic library will acquire direct or
partners' contributions but will have to meet quickly the users' needs, in particular those of
the southern countries.

3.3.7 Conclusion

It is a wide scale project, the first which we heard about that is concerned with
underprivileged countries, and this is valuable. It is also one of the rare projects proposing
the French language, which could reinforce the feeling of belonging to a same culture
among different countries. Unfortunately, it is not mentioned in the documentation when it
will be operational.

32



B 7 e TEReee R

Chapter 2. Current Situation

3.4 Open University

The Open University (OU, see < Open University >) is a consortium of universities in the
U.K. that use broadcasting and correspondence to deliver academic courses to distant adult

students®.

For a detailed description of the "traditional” Open University, the reader should refer to
the corresponding paragraph in [Bitiki and Kasel, 97]. On the other hand, we shall focus on
this institution’s recent step towards online education.

3.4.1 Internet-based courses

For the academic year 1999-2000, the Open University proposes eleven post-graduate level
courses, under the label "studying by the Internet". These courses come from two main
fields: "Mathematics and Computing" and "Education".

3.4.2 Course materials
Course materials may include:

— textbooks and / or workbooks, sent to the students by surface mail,
— assignments and course notes, available in electronic form,
— computer software, for the course work.

3.4.3 Restrictions

3.4.3.1 Access

Internet-based courses at OU are accessible for people coming from most countries in the
world. Exceptions include residents of the U.S.A., Brazil, South Africa, Malaysia,
Singapore and Hong Kong, who may be redirected through the Open University affiliate in
their country. In particular, online courses in the Education field can be taken anywhere
except in Australia.

3.4.3.2 Residential schools

The majority of the Internet-based courses in Mathematics and Computing include a
compulsory weekend residential school, usually held in the UK. As long as this restriction
exists, the Open University will not be able to offer completely online courses.

3.4.4 Tutoring

As in most courses, students are followed by a "tutor". The only difference in Internet-
based courses is that communication is done through e-mail and conferencing.

* Students must be at least 18 years old.

33




Chapter 2. Current Situation

3.4.5 Assessment & Examinations
Course performance is measured by continuous assessment (students are expected to
submit assignments electronically throughout the whole course) and by a final
examination. This exam takes place at one of the OU examination centers located in
Europe. Students have the possibility to have an examination arranged at an alternative
place, but this option is not free of charge.

3.4.6 Conclusion

We are currently assisting to the Open University’s first steps towards online education.
However, as long as its mandatory residential school restriction exists, the Open University
limits the extent of student population concerned by its online courses.

Knowing that the Open University has a strong distance learning tradition, we believe that
it will easily switch to one-to-one online education, but moving to online courses with
multiple students and collaborative experiences will be a change of educational model. As
for other institutions in the same case, we are curious to know how far it will have gone in
a few years.
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3.5 Conclusions for Europe

From the four cases treated in this section, we draw three general observations concerning
online education in Europe.

First, the majority of what we saw consists of cooperation projects between institutions and
/ or states but not many individual initiatives.

Second, most of these projects seem to be directed towards the creation of an online
component to support existing programs. We have not heard about institutions planning to
offer a completely online degree.

Finally, beside these projects, another trend shows up: the classical distance education
institutions move towards online education and could perhaps complete what is not yet
covered by the above-mentioned projects.
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4 Global conclusion

By way of conclusion let us compare the cases concerning online education in Europe and
the U.S. (table 2.1).

Supply
Wide scale Limited choice
Institution kinds
Individual, consortia Cooperation projects
Target students
Professional, distant, new categories Distant, traditional, professional
Requirements
Generally low, high in specific cases Low
Costs
From 3.000%$ to 14.000$ per year Not mentioned

Table 2.1. Comparison between Europe and the U.S.

First, the extent of supply is very wide in the United States (there is "I'embarras du choix"),
whereas in Europe  the  possibilities are  much more reduced.

Second, the two continents differ by the type of institutions which propose online
education: in the United States, each institution approaches online education on its own
way: alone, in consortia, etc. In Europe, most of the time this is done through a joint effort
of several institutions or states.

The two continents also differ by the extent of the student categories they focus on. At first
sight, we have the feeling that the U.S. try more to open to new kinds of students, whereas
Europe seems to concentrate on the already existing students.

Nevertheless, we believe that a common point links the establishments of the two
continents: it seems to us that they both try to impose minimum technical requirements on
students, with just a few exceptions.

Finally, we cannot compare the inscription fees which the students face for online courses
in each continent, because there is no information available concerning this aspect of
European projects.
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Even if it has a different approach, Europe is obviously behind the United States. In the
United States there are already many full programs entirely online, whereas in Europe
there are only some courses available, but no degree yet.

We can suppose that, while waiting for Europe to get up to date, European students may
redirect themselves towards American online courses. But then, several difficulties arise, in
particular the recognition of the diplomas and other cultural issues. A problem worth
mentioning is that tuition for online education, even if not unusual for American
universities, may appear prohibitive compared to European universities.
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Chapter 3. Major Tools For Online Education
Introduction

The aim of this chapter is to analyze the major categories of available tools for building
and managing online courses. Whenever necessary, we illustrate theoretical notions with
examples of existing systems and software. However, our purpose is not to give an
exhaustive list of available applications, for which we refer for further reading to
specialized Web pages such as [http://www.osc.edu/webed/tools.html].

There are four kinds of tools related to online education, as illustrated by figure 3.1.

Figure 3.1: tools for online education.

These four categories of tools are treated separately but it is important to remember that
they are closely inter-related. For instance, some authoring tools include assessment
features that belong to the "evaluation" area, or interaction facilities inherent to the
"communication" area.
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We shall introduce the following categories of tools and some relevant examples, as
summarized by table 3.1.

Sephyr

Course Authoring Tools
Course Management Tools Blackboard Courselnfo
Evaluation and Self-evaluation Tools WebTest
Communication and Collaboration tools
Asynchronous systems and software
E-mail
Listservers and Mail Lists
Usenet Newsgroups Outlook Express
Online Forums COwW
Asynchronous Groupware BSCW
Synchronous systems and software
Chat
Virtual spaces
Synchronous Groupware NetMeeting

Mixed systems

FirstClass, WebBoard

Table 3.1. Categories of tools and related illustrations.
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1 Course Authoring Tools
1.1 WhatIs a Course Authoring tool?

Course authoring is the process of developing and designing course contents. Course
authoring tools are applications, processes and their requisite infrastructure designed to
facilitate course authoring.

Four basic areas are handled by this line of programs: information publishing, interaction,
assessment, access to external teaching / learning resources.

Information publishing features allow to:

+ distribute basic course administrative materials (course description, calendar,
assignment descriptions and other documents)';

+ facilitate the creation of hypermedia course content (i.e. combine graphics, sound,
videos and hypertext while structuring course contents, create presentations, slide-
shows, etc.);

+ enable instructors to customize the 7look’ of their work, possibly on the basis of
templates and / or with some form of assistance ("wizards", tutorials, online manuals,
etc.).

Interaction features are provided by tools supporting synchronous and asynchronous
communication between students and their instructors and among students’.

Assessment is supported by tools for administering tests and following students’

performances”.

By access to external teaching / learning resources we mean the possibility to move
back and forth between the course environment and outside resources (such as libraries’
online databases, tutorials and online learner-support services) without authentication
problems.

Integrated application suites (or "packages") are systems that provide all of the above, but
many products only handle a few features, like, for instance, multimedia course designing.

1.2 Example: TM/3 - SEPHYR

While operating in the framework of the VESALE project, we had the opportunity to use
an authoring toolset, called TM/3 - Sephyr, whose detailed description will be given in
chapter 4 as an illustration of the features specified above.

' This feature is also present in course management systems, detailed in section 2.
i This part, which is rather inherent to communication tools, is treated in section 4.
* This feature is rather related to evaluation tools and considered in section 3.
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1.3 Comments

The overview of course authoring tools allows us to draw three main remarks.

First, if we assume that the creation of online courses can also be done by people having
little or no knowledge of computer science, then this kind of tools appears as fundamental.

Similarly, for institutions that want to group and / or organize distributed online courses,
this kind of tools allows them to keep some cohesion in the overall course "look". If such a
practice tends to spread, authoring tools will become essential.

Finally, as soon as several people collaborate in the creation of a same course and mainly
as soon as the courses grow by the number of registered students, this kind of tool ensures
an optimal collaboration on course design (no conversions or incompatibilities between
different applications) and avoids developers to get lost in their colleagues’ work.
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2 Course Management Tools
2.1 What Is a Course Management System?

Course Management consists in administering and delivering information related to a
specific course.

Course management systems (CMS) are applications, processes and their requisite
infrastructure designed to facilitate course management on the Web. Three basic areas are
handled by this line of programs: student management, course contents delivery and
grading.

Student management features include:

e accounts administration per course / per system;
e student rosters;
e statistics (students, courses, access tracking)

Contents delivery* components are:

e course lay out and calendar;
e document distribution features;
e communication and collaboration tools;

e evaluation and self-assessment instruments.
Grading features consist of:

e grade-book;
e statistics (reporting on student progress).

Finally, security and privacy are two important concerns about CMS as sensible data
(student profiles and grades) moves around the system.

Here as well there are "complete packages" and products that offer only some features like,
for instance, communication and collaboration tools, (see section 4 of this chapter) or

evaluation and auto-evaluation instruments (see section 3 of this chapter).

For a first list of existing CMS, see table 3.2.

This feature is also present in course authoring tools, as detailed in section 1.
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Blackboard Courselnfo - Blackboard Inc.
http:/product.blackboard.net/courseinfo

WebCT - Universal Learning Technologies
http://www.webct.com/webct/

Lotus Learning Space - Lotus Development Corporation
http://www .lotus.com/home.nsf/tabs/learnspace

Web Course in a Box - MadDuck Technologies
http://www.madduck.com/ (Click on "Information")

TopClass -WBT Systems, Inc.
http://www.wbtsystems.com

IBM - IBM Global Campus
http://www .hied.ibm.com/

LearnLinc3 - Interactive Learning International Corporation
http://www.learnlink.com/

VCampus™ - UOL Publishing, Inc.
http://www.uol.com/

Virtual-U - Simon Frasier University, Canada
http://virtual-u.cs.sfu.ca/vuweb

Mallard™ - University of Illinois, U.S.A.
http://www.ews.uiuc.edu/Mallard/

CyberProf - University of Illinois, U.S.A.
http://www.howhy.com/home/

ClassNet - Iowa State University, U.S.A.
http:/classnet.cc.iastate.edu

Table 3.2. A first list of existing CMS.

As illustrated by table 3.2, the University of Illinois, analyzed in the preceding chapter
within the framework of its LEEP program, also developed two CMS, calles respectively
Mallard and Cyberprof. We did not hear about any tool of this category being promoted by
the other institutions analyzed in chapter 2.

In the next section, we will look into details at one example of CMS package.
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2.2 Example: Blackboard Courselnfo™

Blackboard Courselnfo (see < Courselnfo >) is one of the major commercial CMS
products, priced $4,500 (July 1999) per year.

For this chapter's purposes, we shall focus on the set of instructor management features
that this suite provides. Students also have the use of some management features, mainly to
handle their personal information and home pages, but this is less relevant for the purpose
of this example.

e ane 3

ESEMO01: Esempio
Lise Lor {Instructor)

¢ User Man agumént, H

2 Page Eitu »

: mall ~ Discussion Board
Course Calendar ~ Digital Dropbox

* dssistance

Qm mumcgjlg_q Student Tools
Course Options Course Utilities

Contact SQ Admm Online Support

Figure 3.2. A screenshot of Courselnfo's instructor control panel.

2.2.1 Student management

2.2.1.1 Accounts administration and student roster

The User Management feature deals specifically with registration and organization of
course participants. Instructors can enroll students, who receive one unique login for the
whole system, and designate working groups for projects.

The Site Management feature offers a Batch Add Users Utility that allows the instructor to
add multiple users to the course in one operation.

The Communication Center feature contains links to the Student Roster, to Student and
Group Pages.
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2.2.1.2 Statistics (students, courses, access tracking)

The Assessment feature provides the instructor with statistics related to each course area.

2.2.2 Contents delivery

2.2.2.1 Course lay out and document distribution

The Page Editors feature contains the tools for adding and managing course content. In this
area the instructor can: '

- post announcements,

- give a description of the course and staff,
- upload course documents,

- display assignments,

- add useful external links.

The Site Management feature contains the customization tools for each course. In this area,
instructors can set default options and designate a course’s "look". The Course Recycler
tool of the Course Utilities area allows the instructor to selectively remove any pre-defined
area of the course, like, for instance, the Announcements, the Course Information, the
Discussion Board, the Grade-book, etc.

The Assistance feature helps the instructor by offering online technical support and
downloadable documentation.

2.2.2.2 Communication and course calendar
The Communications Center hosts all course components involved in instructor and

student communications. Instructors come here to send course members e-mail, post topics
to the discussion board, and create calendar events.

2.2.2.3 Evaluation

The Assessment feature contains a Quiz Generator and the tools necessary to manage the
assessment list.

2.2.3 Grading features

The Assessment area holds the grade-book, where the instructor can view and edit student
grades and monitor statistics about quiz results.

2.2.4 Security and privacy

Access to courses is password protected. In addition, through the User Management and
Site Management features, the instructor can define a series of restriction on users, user
groups and on different areas of the course.
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2.3 Comments

We believe that CMS are an excellent support for administering an online course: they
avoid having to bargain with the administrators of the host machine for the attribution of
user logins. It also makes it possible for the instructor to directly define and know "who

has access to what".

We think that they can also be very useful for the instructor because they facilitate the
follow-up of each student’s progress and avoid having to manually create cards,
spreadsheets or grade-books.

In our opinion, as soon as the number of students exceeds ten, the two features mentioned
above become crucial.

Finally, the offering of other functionalities, such as content delivery, brings them close to
being complete tools. This is confirmed by our experience of the CourseInfo system which,
except for contents creation, offers to manage all the aspects of an online course.
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3 Evaluation and Self-evaluation Tools
3.1 What is evaluation ?

There are two kinds of evaluation: summative evaluation and formative evaluation.
These are complementary processes, illustrated by different tools.

3.1.1 Summative evaluation

The goal of summative evaluation is certification of each student’s progress.

Summative evaluation examines if the course objectives are achieved by comparing
student's performances with expected performances.

Test results of evaluation are translated in a grade established on fixed basis.

To set up this evaluation you have to consider three important aspects:
- conception of the task;

- determination of criteria and sub-criteria and how to structure them;
- construction of an appreciation scale (considering the criteria).

3.1.2 Formative evaluation

Basically, formative evaluation consists in dividing a task, a course, etc. in units and
determining for each unit if a student is able to manage his/her difficulties.

The unique goal is to recognize where and in what a student has problems and to inform
him.

Results are not translated in "scores"; it is just a feed back for the student and the professor.
The concept of formative evaluation is close to the concept of self-evaluation.

Formative evaluation leads to success in summative evaluation.

3.2 When to evaluate ?

Evaluation can take place before, during or after instruction [Stovall, 98]. Each system has
a specific purpose.

Evaluation before instruction is useful to identify what students know (prerequisites do not
assure that students are ready for the course) and establishes a base performance to which
final performance can be compared.

Evaluation during the instruction can correct misconception, refocus attention and
identifies needs for more information.

Evaluation after instruction may measure student learning.

3.3 Advantages-Disadvantages

Online evaluation benefits and suffers from the same advantages/disadvantages than an
online courses.

Students can take it from anywhere, need not to take the quiz at the same time, and
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responses are legible for the instructor. But preparing online test is, as for online course,
time consuming for the professor. Moreover, students can suffer if the technology doesn’t

work.
Specifically, the main advantage of online evaluation is the immediate feed-back students
receive (if the software permits it). But the capacity exists for cheating and measures have

to be taken.

As we said before, we can set up simple measures to prevent cheating, such as:

— to require user ID and password;

— to control the pressure of cheating (for example, each assessment worth only a few
points);

— eventually, to offer the quiz in proctored lab (lab with a supervisor) but in this case, you
loose the "anywhere, anytime" advantage.

3.4 Desirable Software Features

What are some of the desirable features of programs used to create tests and tutorials ?
As said in [Gibson et al.], the author proposes to divide them in six main areas:

e Testing

— What are the different types of questions the software can offer (multiple choice,
true/false, fill-in the blank, essayj, ...)?

— Does it provides for a timed test?

— Is feed-back provided to the students?

— Are there any help and hints available?

— Does the system allow the use of text and art, perhaps audio and video?

— Is a possibility of retry offered to the students?

— Is it possible to skip questions and then return to answer those skipped and
review/change the responses?

e Tracking
It allows to follow where students have traveled within the lesson and to record
performance on tests.

e Grading
The grades must be given as feed-back to the student and to the instructor / manager.
The capture / retention of students records should be easy.

¢ Tutorial building
Do the evaluation system support tutorial inclusion?

¢ Implementation issues
— Ease of use: interface for instructors and students should be easy to use.
— Platform issues: availability of viewers, ability of hardware to support video, sound,
possibility of taking the test off-line and then submit.
— Identify questions from a test bank by varying levels of difficulty.

e Security issues
The software must be secure through
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— authentication of student;
— restricted access to testing facility;
— availability of test by date/time.

3.5 Example: WebTest from Heriot-Watt University

We give here one example of both kinds of evaluation because evaluation tools can easily
become self-evaluation tools if the score of the test is just given as feed-back to the student
and not recorded in the grade-book.

For this reason, just a few tools exists for specifical self-evaluation. The only example we
encountered is the ARIADNE’s GENEVAL tool detailed in the next chapter.

WebTest (see < WebTest >) is a system for delivering assessment tests via the Web.

It is used to provide assessment tests for Heriot-Watt students on a variety of campus-
based and distance learning courses.

Tests can be restricted in time or place if required, or made available anywhere and at any
time through any Web browser. No further software is required.

Tests are marked automatically and results are given immediately to students and
instructors.

WebTest has the following features:

e Many types of questions: answers can be numbers, mathematical expressions, text,
multiple choice and new types can be added.

e Randomization, which is a key feature of the Heriot-Watt WebTest. This is achieved
either by choice of one from a number of alternative questions or by specifying certain
parameters (e.g. numbers, text or diagrams) that are used in the question.

The aim of randomization is usually to generate different tests of the same difficulty to
large numbers of students, with the following benefits:

— prevention of copying,

— enabling tests to be repeated,

— reinforcement of learning by repetition.

e Proper representation of mathematical and scientific formulae.
HTML is not currently able to well represent maths or other scientific formulae.
WebTest currently creates images using the typesetting language TeX.
The developers plan to move to use MathML (the new XML specification for coding
semantic and presentational information on mathematical expressions) in WebTest, as
soon as browsers will be able to use it.

e Any HTML elements can be included in the question text. Moreover, multimedia
elements such as graphs and diagrams can be included if browsers accept and display
them.

For instance, VRML can be used to show a three dimensional object but this is not
supported by all browsers.

e Simple interface for students, lecturers and support staff.
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e Data is recorded to provide information on student participation and performance to
staff. This is typically done automatically via email.

e The default feedback is made of: the overall mark for the test, the student answer, the
expected answer and the judgement for each answer. It is possible to suppress some of
this information or to include additional feedback that will be shown only on the results

page.

3.6 Comments

After this overview of evaluation and self-evaluation tools, we would like to conclude with
some remarks.

Evaluation tools as we saw them seem adapted to evaluation at the university level. What
we mean is that it is not unusual to be tested via multiple-choice questionnaires at the
university (for instance in Science or Medicine courses). However, a more common
evaluation method is the "personal composition", for which evaluation tools can be easily
bypassed without specific knowledge in computer science, as professors from the Indiana
University Bloomington’s School of Education showed us.

On the other hand, inserting self-evaluation components makes an online course more
active for the student. Despite that, we have no example of any practical use of such tools
and the only environment we know that proposes self-evaluation tools is the ARIADNE
project detailed in chapter 4.
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4 Communication and Collaboration Tools
4.1 Introduction

Compared to the different tools that we just mentionned, communication and collaboration
tools cannot be considered as specifically online education tools; they are rather standalone
systems. However, they are to some extent a necessary support to online courses.

In the next sections we will briefly describe the most common families of communication
and collaboration tools. But before, let us do a differentiation based on the two ways to use
electronic services and applications between users on a network. The first one, called
"asynchronous", does not require that users be connected at the same time. The second
one, called "synchronous", requires users to be all simultaneously connected to the
network..

Figure 3.3 summarizes the contents of the following sections.

Communication

A
E-mail
Listservers
Newsgroups Chat
Online Forums MUDs & MOOs
S » Synchronous
Shared Workspaces Shared Programs
Group Authoring Shared Whiteboards
Group Browsing

Y
Collaboration

Figure 3.3. Communication and collaboration tools.

There are also a few systems combining both asynchronous and synchronous features,
which shall be treated in section 4.4.
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4.2 Asynchronous systems and software

In this section we shall introduce the following five categories of asynchronous systems:

— E-mail

Listservers and Mail Lists
Usenet Newsgroups
Online Forums
Asynchronous Groupware

N.B. By the term "groupware", we mean software that supports groups of people engaged
in a collaborative activity.

4.2.1 E-mail

As everybody knows, Electronic-Mail is a network service that moves text-based files
from one client computer to another. There are many ways of doing this, depending upon
network protocols, types of access to the network and the different types of software set up
on client computers and on servers, but this is not relevant to the purposes of this chapter.

4.2.2 Listservers and Mail Lists

A Listserver is a software program set up on a server that allows the creation and
management of Mail Lists. List are collections of up to several thousands e-mail
addresses.

Listservers and the lists they manage have a unique e-mail address: when a message is sent
to a list (via any e-mail client software), the listserver program relays it to all the addresses
on the list.

Lists can be configured as "open" (anybody can subscribe) or "closed" (subscription is
subject to the approval of the list owner) and "unmoderated" (incoming messages are
relayed automatically) or "moderated” (the list owner must approve the relay of incoming
messages).

The most commonly used listservers are Majordomo (available at < Majordomo >) and
Listserv (available at < Listserv >).

4.2.3 Usenet Newsgroups

Usenet is a collection of discussion topics called Newsgroups. Topics are organized
hierarchically under general categories and structured in individual discussions.

In order to send and receive information from a Newsgroup, the user needs to set up a
client software called a Newsreader, which is today built-in in all popular Web browsers.
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Usenet has two distinguishing characteristics:

— it uses standardized protocols to format and transmit messages (Network News
Transfer Protocol, NNTP);

— messages are passed from one news server to another i.e. replicated at many places
around the world, rather than being stored at one central location and dispatched in
multiple copies.

In some cases, this last feature makes Newsgroups more effective than a listserver. Let us
consider a simple example: if 100 people in the same geographic area have subscribed to a
newsgroup on a local news server, when someone on a different country posts a message to
a newsgroup, only one copy of the message is relayed to the local server. If the same
global exchange is done via a mail list, a listserver will send 100 copies of the same
message to the local mail server which will pass them on to the 100 e-mail subscribers.

Example: Microsoft Outlook Express

Microsoft Outlook Express is an Internet connection help tool used by, among others, the
University of Phoenix Online, that simplifies the process of setting up Internet e-mail and
news accounts.

Users can read e-mail and access newsgroups without having to switch windows or open
new applications. They can create multiple hierarchical folders to help them easily
organize their e-mail, create filters for each of their newsgroups (to filter out postings that
meet certain criteria) and sort their messages in many ways (for instance, grouping
messages by subject to keep related messages together for easy reference).

4.2.4 Online Forums

Online Forums are commonly set up in the following way: clients connect to a server that
holds several forums and runs a "conferencing software". An online forum consists of
several messages organized according to one of the following basic models: "star" or
"tree”,

"Star-structured" forums usually propose a list of the active discussions, and to each
corresponds a linear list of messages sorted by the time they were posted. Figure 3.4 shows
a typical screenshot of a star-structured forum’s contents.

# Title New  Last
1. Introduction to conferencing % L 14
2. MCER discussion: Forums

3. L597: Strategic Pathways | 1:1) 27-09-99 13:29 S. Templar

1:14) 29-09-99 20:47 A. Lupin

Figure 3.4. Star-structured forum contents.
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"Tree-structured" systems also display a list of active discussions, but each message in a
discussion is followed by its own list of replies, and each reply can have a list of replies,
etc. Tree structures are often called "threaded discussions”. Figure 3.5 shows a typical
screenshot of a tree-structured forum’s contents.

4. Navigation (A.L) - 26/6/99
w |. Going "Back" (S.T.) - 26/6/99
w |. Need to go "Next" (E.Q.) - 28/6/99
w |. "Next" button not necessary (S.T.) - 9/9/99
w But "Next" is useful (A.C.) - 10/9/99
w 2 Re: Need to go "Next" (H.P.) - 10/9/99
w 2. Yes, and why not context-sensitive? (A.C.) - 15/9/99

5. Embedding responses within HTML files (H.P.) - 29/9/99
w |. Turn the problem around (I1.Z.) - 30/9/99
w |. Embedding and wrapping (E.Q.) - 31/9/99

w 2. Almost implemented (A.L.) - 1/10/99
w Re: Almost implemented (I.Z.) - 7/10/99

Figure 3.5. Tree-structured forum contents.

Most fora support either one or the other type of structure but not both; some systems
provide no structure other than ordering all messages by time. The choice between these
two structures can be made easier by thinking in terms of focus: in a star-structured system
the emphasis is put on entire conversations, in a tree-structured system the important units
are individual messages.

Over the years, conferencing has developed sophisticated features for managing and
participating in discussions. For an overview of text-based Web-conferencing systems, one
may refer to [LaLiberté et al., 97].

The next section briefly describes a Web-conferencing system, which was indicated to us
by a professor from Indiana University Bloomington who uses it for his own online course.

4.2.4.1 Example: COW

Conferencing On the Web (COW, available at < COW >) is a hierarchical system
organized into three main levels. The first level is the conference level: each class has its
own conference. Each conference is then organized into fopics (the second level), where
the coursework is contained. The third level contains conversations between students and
instructors in response to the material presented in each topic. Conferences can be public
(in which case anyone with a COW account can have access), or they can be private (in
which case you must ask permission by mail). Users must register (user name and
password) to enter COW. To access COW, only a standard Web browser is needed.
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4.2.5 Asynchronous Groupware

Asynchronous Groupware systems are set up on a server running a "groupware program"
that allows and manages two kinds of collaboration features: shared workspaces for
document sharing and group collaboration on the authoring of documents.

The following example is the one used by the VESALE project (and the MDL course).

Example: BSCW

Basic Support for Cooperative Work (BSCW, available at < BSCW >) is a system that
provides a Web-based interface to a shared workspace for use in remote collaboration. To
access a workspace only a standard Web browser is needed.

BSCW allows multiple users to track documents through multiple versions. It keeps a
"paper trail" through revisions and provides locking features to prevent two users from
editing the same document at the same time. It is a ’shared workspace’ system which
supports document upload, event notification, group management.
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4.3 Comments on asynchronous tools

We believe that it is necessary to include at least one asynchronous means of interaction in
all online courses, otherwise there would be no difference between such courses and a
classical correspondence courses. We will briefly expose our opinion of each type of tools.

E-Mail

For specific exchanges of information it is interesting to include electronic mail.
Nevertheless, e-mail alone is not enough to guarantee all the interaction necessary for the
good progress of a course online. We consider e-mail as the equivalent of the telephone.

Listservers

Listservers may be a good way to diffuse course-related information and have very little
hardware and software requirements for students. Unfortunately, from the "interaction"
point of view, it does not propose to structure entire discussions and can quickly fill up the
mailboxes of the participants. It can be more interesting as a means of information
distribution at the host-institution level.

Newsgroups

Newsgroups allow to have structured discussions on a subject, but have the disadvantage
of being open to anyone. We believe this system is not suitable in the case of an online
course where instructors wish to restrain interaction to course participants only.

Forum
Fora and newsgroups are very similar systems. The forum has the advantages of the
newsgroup, without the disadvantage of open access. Currently, the forum seems to us the
most suitable means of interaction (and the most used) for communication in online
courses.

Groupware

We believe groupware is very useful for sharing documents and collaborating on the
realization of group work. As regards the diffusion and the sharing of documents, these
tools allow users to store documents in one place without having to worry for colleagues,
for instance they don't need to send them as "attachments" via e-mail and risk to overload
their servers. For the realization of group work, groupware prevents each member of a
group from keeping a local version of the work, not always up to date.
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4.4 Synchronous systems and software

In this section we shall introduce the following three categories of synchronous systems:

— Chat
— MUDs and MOOs
— Synchronous Groupware

N.B. By the term "groupware", we mean software that supports groups of people engaged
in a collaborative activity.

441 Chat

A server hosts and manages (via a "chat application") several "chat rooms", that people
connect to in order to interact with each other in real-time. Some chat systems require users
to install client applications on their computers.

4.4.2 Virtual spaces: MUDs and MOOs

A MUD or Multi-User Dungeon / Dimension is a general term for text-based virtual
environments in which various users can interact in real-time by assuming a role and
moving throughout various settings or rooms. The focus is on the exchange of text
messages between participants who are logged in at a particular time.

Actually, MUDs are programs running on a central server managed by advanced
participants (or programmers); they are accessible from a Web site or through telneting to
the central host machine. There are a number of variations on the MUD, including MOOs
(MUD Object Oriented), MUCKs and MUSHes, each associated with a server program of
that name and varied mainly by the programming language used and the capabilities
offered.

Although the majority are ongoing adventure games, there are some educational MUDs,
namely for foreign language learning and practice or professional exchanges.

For a non-exhaustive list of existing MUDs and other M*, refer to [O’Conner, 98].

4.4.3 Synchronous Groupware

Synchronous Groupware systems are set up on a server running a "groupware program"
that can be used by multiple users at the same time. Some synchronous groupware systems
require client software installation. These systems allow real-time collaboration under
three forms: shared whiteboards, shared application programs and group browsing.
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4.4.3.1 Shared Whiteboards

Shared whiteboards allow a document or image to be viewed simultaneously by two or
more participants. All participants can then view the document while making annotations
on it using the drawing or text capabilities of the specific whiteboard program. Most of the
shared whiteboard programs use different colors to indicate where annotations are coming
from.

4.4.3.2 Shared Application Programs

Shared application programs are designed to allow participants at multiple sites to all view
and control an application running at one of the sites. Basically they allow multiple users
for one instance (session) of a program.

Some of these programs support a feature called "floor control": when large numbers of
people are using a shared application, one person at a time has control of the program and
only the participant who has the "floor" can send commands to the application. Another
feature sometimes provided is the capability to have late joining (when someone joins the
session after it has already begun), but not all shared application programs support it.

4.4.3.3 Group browsing

Group browsing programs offer a group tour of Web sites with a shared browser window
and some interaction capability between participants and the tour leader.

4.4.3.4 Example: NetMeeting

Microsoft NetMeeting is an application with several synchronous groupware features. This
system requires the users to use the same client software (i.e. have NetMeeting installed).

A shared whiteboard lets users collaborate in real-time via graphic information. The
Whiteboard allows reviewing, creating and updating graphic information; dragging-and-
dropping information on the whiteboard; using different-colored pointers to differentiate
participants’ comments.

The Program Sharing feature lets users share multiple programs during a conference and

retain control over the way they’re used. This feature allows:

- viewing shared programs in a frame, to distinguish between shared and local
applications on the user’s desktop;

- switching between shared programs using the shared program taskbar;
- choosing to allow one person to work in the shared program at a time;

- approving or rejecting conference participants’ requests to work in the program the users
introduces.

The File Transfer feature allows the user to send one or more files in the background,
during a NetMeeting conference, to everyone or to one or several selected participants.
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Chat allows users to conduct real-time conversations, via text messages, to communicate
with one person or a group of people during a conference, with an additional "whisper"
mode to send private one-to-one messages.

NetMeeting has also audio and video conferencing features that require extra Windows-
compatible equipment.

Finally, NetMeeting offers three types of security measures to protect privacy: data
encryption to encode the data exchanged, user authentication (through authentication
certificates) and password protection.

4.5 Our comments on synchronous tools

Unlike asynchronous tools, we do not believe that synchronous interaction means are
absolutely needed in an online course. We will briefly expose our opinion on each type of
tools.

Chat

"Synchronous instruction via the chat is great for discussion about issues and controversial
topics" (E. Cotton)

But this interaction style is constraining, because it requires the presence of each
participant at the same time. For instance, some professors we met in Bloomington pointed
out the limit of different time zones in the United States.

Another utility we see to chat, within an online course, is that:
"It takes the "social chit-chat" out of the classroom" (S. Malikowski)

This type of interaction can also be appropriate to what IUB professors called a "virtual
café" and what professor Harasim defines as:

"A space for students to talk about their interests, concerns, the weather, social plans, or
even write an interactive group novel. The main point is that it should be a space
moderated for and by the students, not directly tied to the curriculum. Just as face-to-
face school or campus provides places for students to congregate socially."

Virtual spaces

Although some authors find many pedagogical values in virtual spaces (like, for instance,
[Allison, 95] and [Guernsey, 96]), the particular case of a foreign language course is the
only situation in which we think the use of such environment brings something more to the
course, as illustrated by a case study in [Montandon, 96]. For us, it should remain an
external and additional resource to the online course.

Groupware

Similarly to virtual spaces, the utility of synchronous groupware seems to us limited to
some particular cases, for example, to give additional explanations at a student's request or
for any "virtual meeting" with the instructor.
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4.6 Mixed systems and software

There are systems that include both synchronous and asynchronous features, that we chose
to define as "mixed". Here are two examples of such systems.

4.6.1 Example: FirstClass

FirstClass (see < FirstClass >) is a popular closed e-mail and conferencing package (used
by, amongst others, The Open University, U.K.) that provides communication support for
distance learning. Users connect to the FirstClass server through a graphics-based client
application.

FirstClass offers an e-mail package that uses a graphical interface (a desktop metaphor) to
simplify managing messages. Messages are sent to individual users or to conferences. A
system administrator has control over who has access to individual conferences.

Real-time interaction is available using FirtsClass’ chat facilities.

Also, FirstClass has a file transfer feature that allows users to directly download and
upload files to and from the server.

4.6.2 Example: WebBoard

We had the opportunity to experience this system during professor Kling’s L597 class at
Indiana University Bloomington, and that is the reason why we chose to develop it.
WebBoard (see < WebBoard >) is a Web-based application that offers primarily online
conferencing. It is a tree-structured system organized in a hierarchy with four levels:
boards, conferences, topics and messages, boards being the most general, messages the
most specific. In particular, conferences can be public, moderated, private, read-only, or
mixed. Boards can be access-limited ("closed boards"). In order to access WebBoard only
a standard Web browser is needed.

In some cases, WebBoard allows participating to conferences through mailing lists: it

sends the user all messages posted to the selected conferences and posts e-mail responses

accordingly. There are three mailing list formats:

- "non-digest", where messages are sent individually as they are posted;

- "digest", where all messages from a conference for a day are sent in a single e-mail, and

- "digest / ZIPped", where a digest is created and compressed into a standard ZIP file,
which is sent once a day as a file attachment.

In addition, WebBoard has a built-in chat system for instant interaction sessions.

Users must register to access WebBoard conferences, otherwise they can enter as "guest
users", in which case all conferences are read-only.

60







Chapter 3. Major Tools for Online Education

4.7 Our comments on mixed systems and software

If the instructor gives some importance to synchronous exchanges, mixed systems like
those described above can be very useful as they include in one package both features and
avoid using too many separate tools. Actually, we believe that it is easier for users to get
familiarized with one single application instead of having to learn the characteristics of
each different system. Moreover, this excludes any incompatibility issue that arises when
using various tools. ‘
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5 Conclusion: linking tools and purposes

The systems that we described can be used to accomplish different purposes related to
online education, as summarized by table 3.3.

Systems | Purposes

Authoring tools Authoring, information dissemination and /
or exchange , assessment

Course Management Systems Student management, information
dissemination and / or exchange,
assessment

Evaluation and Self-Evaluation| Summative and formative evaluation
tools

E-Mail Information dissemination and exchange

Listservers Information dissemination and exchange

Newsgroups Information dissemination and exchange
(open, non-moderated virtual bulletin
boards)

Online Forums Information exchange (conferencing)

Chat Synchronous informal interaction (virtual
café)

MUDs & MOOs Synchronous virtual spaces

Synchronous Groupware Real-time collaboration: virtual blackboard,

shared program usage or group browsing

Asynchronous Groupware Asynchronous collaboration: data sharing,
shared document authoring.

Table 3.3. Linking tools and purposes.

This set of tools is not exhaustive, and will quickly be outdated, as new technologies
emerge at great speed. One evolution that we were able to notice is the trend to create a
unique package containing all the necessary features for online course creation and
management, instead of several standalone applications. An example of such package is
given in table 3.4.
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‘Oncourse

Oncourse (available at < Oncourse >) is a Web-based instructional environment
developed at Purdue University, Indiana University Indianapolis.

Oncourse features include:

a "Class" section for user management (system accounts, student and
instructor profiles, etc.);

» a "Syllabus" section (general information about the course);

= a "Schedule" section for course activities (tasks, assignments due dates, etc.);

= an "In Touch" section for communication (announcements boards, e-mail, tree-
structured forums, chat);

* a "Tools" section (web authoring, online testing, linking to external resources)
= assessment ("online quizzes");

= grading (gradebook, notebook);

= a context-sensitive online help and tutorials.

In order to connect to Oncourse, only a standard Web browser is needed.

Table 3.4. Oncourse.

In general, aside from any trend, we believe that there is no "miracle online course
package". If the online environment is suitable for a certain subject (and this is not so
obvious), then the choice of developers / instructors shall still depend on other factors than
the technology, such as the means they have at disposal, the investment they are willing to
put in a similar project ("online courses may consume three times as much faculty time
than traditional classes" (C.J. Bonk) and are not for free), the students they intend to reach,
etc.
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1 Introduction to the ARIADNE project

The Alliance of Remote Instructional Authoring and Distribution Networks for Europe
(ARIADNE) is a four-year project (January 1996-June 2000) that includes partners from
Belgium, Finland, France, the U.K., Italy, the Netherlands, Spain and Switzerland and is
supported by funds from the European Union’s Fourth Framework Programl and by the
Swiss Federal Office for Education and Science.

ARIADNE is focused on computer-based and network-supported education. Practically,
the project’s aim consists in "the development of tools and methodologies for producing,
managing and reusing computer-based pedagogical elements and telematics-supported
courses" (from the Project Description page in < ARIADNE >). This is translated into the
concept of "ARIADNE environment", whose global architecture is shown in figure 4.1.

TM/7 TM/3

l e |

Documents

Figure 4.1: global architecture of the ARIADNE environment.

The ARIADNE environment relies primarily on an international system of interconnected
"knowledge pools", the Knowledge Pool System (KPS). The KPS is a large database
containing structured fragments of course materials, such as lessons, exercises, etc. The
structure of the knowledge pools will be detailed in section #.#.

The rest of the ARIADNE environment offers two main families of tools:

* authoring tools (TM/1 to TM/4 and TM/7), for the creation of "pedagogical
documents";

' And 5o is the GENESIS Project, which was illustrated in chapter 2.
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* core tools (TM/5, TM/8, AMI and ALI), for storage and retrieval of pedagogical
contents to and from a Knowledge Pool.

The ideal scenario of use of the ARIADNE environment proceeds according to 5 steps:

Step 1: Authoring

The instructor creates new pedagogical material either from scratch (via some authoring
tools?) or by reusing existing elements retrieved from the Local Knowledge Pool (LKP)
where he wants to set up his course.

Step 2: Indexing and validation
Using TM/S, the instructor "indexes" his new pedagogical documents for storage into the
LKP and asks for validation by the LKP’s administrators.

Step 3: Course structuring

In the ARIADNE Manager Interface (AMI), the instructor creates a "curriculum" that
structures his course (course summary, resources, sessions and assignments referencing all
the validated documents, etc.) using TM/6; then he / she defines which users have access to
the course.

Step 4: Diffusion
Through the ARIADNE Learner Interface (ALI), students are able to see the curricula of
the courses they registered for.

Step 5: Updating
At any time, the instructor can modify and update his course either via AMI or by going
through steps 1 to 3 again, depending on the adjustment he wants to make.

N.B. In this scenario, we have assumed that one person (the instructor) is simultaneously
course author, manager and reviewer, but it is likely that these three roles are assumed by
different people.

Now that we have given an overview of the ARIADNE environment, we shall focus on its
main tools.

? These tools can be those proposed by ARIADNE or other authoring tools.
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2. The Knowledge Pool System

The Knowledge Pool System is a distributed database that contains "pedagogical
elements". A pedagogical element, that we previously called "a structured fragment of
course material", is actually the combination of a "pedagogical document" (any file or
group of files containing educational material) and its attached "header" (a standardized
description of the document). [Forte, 99a]

N.B. A pedagogical document can be created with other tools than those proposed by
ARIADNE.

The KPS is made of several "Local Knowledge Pools" (LKP) all linked together through a
central node; this "Central Knowledge Pool" ensures the integrity of the whole distributed
database and is responsible for mirroring the information needed across all the LKPs.
[Forte, 99b]

Actually, the Central Knowledge Pool is located in Belgium, at the K.U.L., as shown by
figure 4.2. Several LKPs are located in each country member of the project.

The local knowledge pool to which the VESALE project is connected is the one from the
Katholieke Universiteit Leuven (KUL LKP).

[ Central Knowledge Pool
& Local Knowledge Pools

Figure 4.2. The Knowledge Pool System.
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3 Description / analysis of the tools

We are interested particularly in the tools which we will successively use in the
implementation of our personal project. Therefore, we leave aside TM/1 (the simulation
authoring tool), TM/4 (the video clip generator ) and ALI (the ARIADNE Learner
Interface). For more details about our choice, we refer to the "preliminary hypothesis"
section of chapter 6, dedicated to the implementation.

3.1 Authoring tools

3.1.1 TM/3 - SEPHYR

TM/3 is an authoring package that "aims at alleviating the pedagogues from the
cumbersome task of creating expositive components from scratch." [Fernandes et al, 98,

p-2]

The SEPHYR package includes six tools:

e the Toolkit,

o the Author,

e the Reader,

e the Merger,

e the HTMLizer,
e the Cleaner.

3.1.1.1  The Toolkit

The Toolkit is simply an interface that gives access to some of the other tools. It can easily
be bypassed as each application can also be launched separately. For a general view of the
Toolkit, see figure 4.3.

Figure 4.3: general view of the Toolkit.
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3.1.1.2 The Author

The Author is an authoring tool with a very important feature: it enables defining a
conceptual structure on top of HTML documents.

In order to do this, authors have to mark up parts of an HTML document as "pedagogical
elements" according to the methodology described by [Wentland Forte, 94].

These elements are of three types, "concept", "argument" or "solved problem", and they
can be linked together in three ways:

— concepts can be related to other concepts previously defined through a generic relation,
named "parent-child";

— an argument is directly attached to a concept during its definition;

— a solved problem is also instantly linked to the concepts that characterize it during its
definition.

The tool automatically shows a graphical representation of the corresponding "conceptual
web".

It also displays a hierarchical "table of contents" of the document which helps navigation.
Finally, authors have the opportunity to index words or expressions that they did not
previously mark as pedagogical elements.

Figure 4.4 gives a general view of the Author.
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Figure 4.4. General view of the Author.
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The Author has a limitation on the size of the documents it can open: files larger than 200
kilobytes must be split into smaller "chunks". In order to keep the links between
pedagogical elements of different chunks, it is possible to define a "virtual concept”
corresponding to a concept existing in a different chunk. Pedagogical elements can be
associated to a virtual concept as to a normal one. When merging all the chunks, the
Merger will be able to reconstruct the links between all the related elements and build the
right conceptual web.

The Author generates a "SEPHYR file" (which is actually an SGML document) that
contains the original file with its multimedia components, its hierarchy (title structure) and
its conceptual web.

Unfortunately, this tool does not offer HTML editing capabilities, which would avoid
going back to the Notepad for manual corrections.

3.1.1.3 The Reader

As they are, SEPHYR files cannot be interpreted by a Web-browser. However, they can be
viewed via the Reader, which acts a simplified version of the Author: it allows navigating
via the conceptual web or the table of contents, but all other features are disbled.

3.1.1.4 The Merger
As explained before, the Merger allows combining several SEPHYR documents into one

single file.

3.1.1.5 The HTMLizer

Starting from a SEPHYR file, the HTMLizer generates an equivalent HTML version of the
document (called "pedagogical hypertext") composed of several files which can be viewed
under a current browser supporting Javascript.

Figure 4.5 shows a view of one step of the HTMLizer.

D:\SEPHYR\BIN\SAMPLES\ J
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Figure 4.#: one step of the HTMLizer.
Actually, the HTMLizer splits the SEPHYR document according to title tags (<HI>,
<H2>, etc.). The user can define to which extent he wants the contents of the SEPHYR
document to be split: if level 3 is chosen, each time a title of level 3 or higher is
encountered (i.e. <H1>, <H2> and <H3>), a new HTML document is started. This way,
the user influences the structure of the result.

The Pedagogical Hypertext.

The pedagogical hypertext resulting from the use of TM/3 on a HTML file integrates two
different aspects: a hierarchical table of contents and the conceptual web. These structures,
as they are translated into HTML, offer two separate kinds of navigation to the user on the
basis of a conventional interface that we shall briefly describe.

The browser window containing the pedagogical hypertext appears divided into three

frames:

— a "main frame", used to display the current pedagogic document, the table of contents,
the search form or the index list;

— a "structural navigation frame", that contains buttons which allow browsing sequentially
through the hypertext, displaying the table of contents, the search form or the index list;

— the "conceptual navigation frame", which contains information about the current
pedagogic element (concept, argument or solved problem) and links toward other
related elements.

In the main frame, the starting position of a pedagogical element is indicated by a
particular icon (a red ball for concepts, a green for arguments, etc.) that changes when the
element is selected (it becomes an arrow icon).

Another image located on top of the conceptual navigation frame indicates the degree of
correspondence of its contents with the main frame: an arrow stands for exact

correspondence, a broken arrow for no exact correspondence between the two sides.

Figure 4.6 represents an overview of a pedagogical hypertext generated by TM/3
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Figure 4.6. Overview of pedagogical hypertext.

3.1.1.6 The Cleaner

Finally, the Cleaner purges unwanted HTML symbols from HTML or SEPHYR files. For
a general view of the Cleaner, see figure 4.7.

Sephyr Cleaner

[COMPTA SPR

¥

{:

Figure 4.7: general view of the Cleaner.

71






Chapter 4. The ARIADNE Environment

3.1.2 Comments about TM/3

TM/3 corresponds to that we called in chapter 3 an "authoring tool", and particularly in one
aspect: the "information publishing" feature. At first sight, it only misses an HTML editing
capability (which would avoid going back and forth from another application for any
contents correction) to be a complete design package.

The originality of this set of applications is to propose a double structuring (in "conceptual
web" and "hierarchical table of contents") and a double corresponding navigation.

In spite of that, this toolset has some curious aspects. An example is the Cleaner:
considering the position that it occupies in Toolkit (the last place, below all other the tools,
as shown in figure 4.3), we believed that it was used to clean the code generated by the
other applications, whereas it is actually intended for cleaning the code of HTML files
before treating them with the other tools.

This leads us to ask two questions:

- why do TM/3 tools have to work on "purified" HTML code rather than on generic code?
(i.e. why are there some tags that the Author is not able to accept?)

- why did TM/3 developers create six different applications instead of a single tool being
able to do everything?

In conclusion, TM/3 is ideally an excellent tool, unfortunately we were confronted to a

series of implementation issues, detailed in chapter 6, that reduced our initial enthusiasm
towards this tool.
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3.1.3 TM/2 - Questionnaire Tool

TM/2 is a set of tools provided by the ARIADNE environment to assess students using
questionnaires and feedback. This set is composed by three tools: TMZ2Author, TM2

QuizServer and TM2Analyzer. [Cole et al, 99]

An important feature of TM/2 is the use of XML-based document languages for the
different files:

— questionnaires are encoded using the Questionnaire Definition Format (QDF),

— answers are stored using the Questionnaire Answer Format (QAF),

— results are stored using the Questionnaire Processed Format (QPF).

The global process is detailed below and illustrated in figure 4.8.

Teacher =7

1. Create quiz &
Learners

2. Upload to QuizSetver »
5b. Download answers for amalysis «g———

—®| 3b. Load and present quiz
44— | 4. Record answers

6. Aralize answers . 4

2| 7. store analysis results /

TM2 Analyzer WebServer
< QuizServer >

2b, Stare quizin QDF

3. Generate quizin HTML

4b. Record answersin QAF

5. Download answers in QAF
7b. Storeanalysis results in QPF

Figure 4.8. TM/2 use process.

The teacher uses TM2Author to create the questionnaire.

L

2. The questionnaire is stored into the 7M2 QuizServer in the QDF format.

3. The questionnaire is converted into HTML to be presented to learners.

4. Learners answer and submit the questionnaire. The answers are stored into the 7M2
QuizServer in the QAF format.

5. The teacher downloads the answers in the QAF format.

6. The teacher uses TM2Analyzer to analyze the answers.

7. The results are stored into the 7M2 QuizServer in the QPF format.
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3.1.3.1 The TM2Author

TM2Author enables the creation and editing of questionnaires. It allows the author to
specify the questions and all the relevant parameters of any question.
In addition to text, questions can include images as well as links to reference material.

The different types of questions that TM2Author allows are:

- multiple choice: a set of choices where one or more are correct;
- radio button: a set of choices where only one is correct;

- true-or-false: a set of statements which are either true or false;
- word: the answer is a word or a string;

- fill-in-blanks: the question contains one or more sentences that have one or more
"blanks" to be filled in;

- number: the answer is a number;
- essay: the answer is a free text. There is no automatic scoring for this question type;
- graphical: the answer is one or more area of a certain image.

The creator of the questionnaire can test it immediately and see the feed-back and
comments through TM2Author, without having to use a "viewer".

3.1.3.2 The TM2 QuizServer

TM?2 QuizServer is a tool that runs on a server and interacts with the Web server for
presenting to the end user (the learner) the questionnaire in a HTML form generated
automatically.
Therefore, there is no need to install specific software on the learner’s machine other than a
Web browser.

3.1.3.3 The TM2Analyzer

TM2Analyzer allows the teacher to view and process the answers of a questionnaire. In
assessment, this tool helps to identify the students’ problematical areas.

The results tables can be saved in HTML format to be viewed on the Web. Also, they can
be exported to a text file for later processing with other application software.
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3.1.4 Comments about TM/2

As described in the previous chapter, TM/2 is a traditional evaluation tool. This is shown
by its main features, which correspond largely to those mentioned in chapter 3.

Testing

Instructors have the choice between a broad range of question types and can include
graphic elements in them. They also have the possibility to provide for a timed test.
Unfortunately they can neither include video or audio components nor add new kinds of
questions.

On the other side, until the questionnaire is submitted, students can move back and forth
among questions and change their answers. As soon as the questionnaire is submitted, the
tool provides them with immediate feed-back.

Compared to WebTest, which was detailed in the previous chapter, TM/2 does not provide
the instructor with an option for randomizing questions or some question-parameters.

Tracking
The tool allows to record students’ performances but not to follow their way through the

test.

Grading

A score is immediately given to the student for the questions that are automatically graded
(all except the essay type). But the system seems complex when the professor wants to
analyze the results. He has to download results from the 7M2 QuizServer under format
QAF and use TM2Analyzer to analyze them.

Tutorial
There is no tutorial available. However, it is possible to link the test with the textbook, or
any other external document having a URL.

Implementation
Implementation issues will be discussed in chapter 6.

Security
It is possible for the teacher to ask for student authentication. Likewise, the accessibility to
the test can be restricted by date / time.

In conclusion, it seems to us that this tool is neither worse nor better than a traditional
evaluation tool. However, a positive element we wish to point out is that no other software
than a browser is required for the student because the tool generates HTML files. But
beside that, a negative aspect is that it requires the professor to work with several tools for
creating and diffusing the test and analyzing the results.
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3.1.5 TM/7 - GENEVAL

exercises to help the student in reflecting on a problem. [David et al, 99]

opened with GENEVAL to be modified and a file with the extension .TBK, which
executable with a runtime version of the ToolBook.

3.1.5.1 Exercise components

An exercise includes the following elements:

— the general statement of the exercise (containing text and optional graphic illustration),

— alist of questions, including
the statement of each question (containing text and optional graphic illustration),

("orientation", "more help", "complete answer"),
— abibliography,
— a "did you know it?" screen,
— asummary of the student’s activity.

3.1.5.2 Creation process

The process of creating an exercise follows four main steps:

1. the teacher creates the self-evaluation exercise with GENEVAL,

2. he stores it on its local disk in GVL format,

3. he compiles it to a TBK format and stores it to the Web server,

4. the student downloads it from the server and executes it with the ToolBook runtime.

3.1.5.3 Self-evaluation

wish to go back to some part, they can access it easily and do it all over again. In order

predefined by the teacher.

GENEVAL, a GENerator of self-EVALuation exercises, allows the teacher with to create

GENEVAL produces two types of files: a file with the extension .GVL, which can be

is

a maximum of three methods for helping the student answer the question

At any time, students can consult the summary and verify what they are doing (how much
time they spend on the exercise, etc.). Also, they can hear a word from the teacher. If they

to

evaluate themselves, they can give a score on three scales of criteria that have been
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3.1.6 Comments about TM/7

This tool is a specific self-evaluation tool. Some of its features are common to evaluation
tools, but a lot of usual characteristics are missing. Let us examine these features in detail.

Testing

From the instructor’s point of view, the tool offers the opportunity to define questions of
only one kind: statement, with optional graphic elements. An audio component is
available in the "instructor’s word", but not in the question’s statement and video is not
managed by this tool. Also, there is no randomization possible in the exercises.

On the student side, there is no real possibility of answering (for instance, they cannot
physically type their answer), but help and hints are available: for each question, the
teacher can define three methods to guide students. Moreover, a bibliography and a "did
you know it?" page are also proposed.

As the aim of this tool is to create exercises that permit students to evaluate themselves,
there is no timing option available, but the time spent on the exercise is given to the student
as an indication.

This tool generates an exercise executable on the student’s machine with the ToolBook
runtime. As students work locally, they can go through the exercise as many times as they
want, without limits. In the same sense, students can skip questions and return to them
later.

Tracking
As already said before, this tool is used locally by students. Therefore, it is not possible to
follow students and record their performances.

Grading

Students have to grade themselves on three scales of criteria predefined by the instructor. If
they wish, they can export their grades to a word processor in order to write a report and
submit it to the instructor.

Tutorial
The tool does not allow the instructor to build a tutorial. The instructor can only define a
bibliography that can refer to a manual.

Implementation
Implementation issues will be discussed in chapter 6.

Security :
There is no security concern here. The security is on a higher level, when students access
the exercise to download it to their machines.

In conclusion, this tool offers features that seem poor as compared to evaluation features.

The only interesting characteristic is the capacity to indicate three methods to help students
solving the given problem.
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3.2 Core tools

3.2.1 TM/5 - Indexing Tool

TMY/S is a tool that allows the indexation of pedagogical documents, their validation and
their insertion in the Knowledge Pool System (KPS) in order to facilitate the querying and
retrieval of documents from the KPS. [Forte, 99b]

The tool is intended for three categories of users:

= readers, who may only connect to the KPS for querying, downloading (in read-only
mode) relevant validated headers;

= indexers (i.e. creators), who may, in addition to readers, create a pedagogical header
and insert it into the KPS, upload the corresponding pedagogical document to the KPS
(this is the indexation process), edit or delete his / her non-validated headers and
download pedagogical documents from the KPS;

= validators, who may, in addition to creators, correct and validate headers or delete
them.

A "pedagogical header" is a standardized description of a pedagogical document
containing:

— general information (authors, title, free / not-free access, etc.)

— document semantics (discipline, main concept, important topics, etc.)

— pedagogical information (degree, active / expositive document, duration of activity,
etc.)

— technical information (main file name, file types, package size, O.S., etc.)

Via TM/S5, headers are introduced into the KPS at the same local node as their
corresponding pedagogical document. Once validated, they are usually replicated across
the whole KPS. [Forte, 99b]

3.2.2 Comments about TM/5

TM/5 does not correspond exactly to one of the categories defined in chapter 3, it has
rather features of both a course management system and of an authoring tool.

Actually, due to the fact that it allows to store course-related documents into the KPS,
TM/5 embraces the document distribution aspect of course management. On the other
hand, the possibility of recovering pedagogical documents from the KPS facilitates the
creation of course contents, which is rather a course design characteristic.

TMY/S is a tool specifically for the ARIADNE environment and cannot be considered as a
standalone application. Outside such an environment, it would have no reason to exist.
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3.2.3 AMI and TM/6 - ARIADNE Manager Interface and CDF-Editor

The ARIADNE Manager Interface (AMI) is "the basic tool for course creation and
management." [Forte, 99a]

It is the "intermediary" between instructors and each node of the KPS, and is currently
accessible via the Web.

Course management is done through a particular application, the CDF-Editor (TM/6),
which enables to use indexed pedagogical documents contained in the KPS, in order to
build a course "curriculum" whose structure is captured in a "curriculum description file"
(CDF). [Forte et al., 99]

AMLI is intended for two categories of users:

= course managers, who may connect to the AMI, add and administrate learners and their
own courses’ curriculum;

* AMI administrators, who may add and administrate all users (course managers and
learners) and all curriculums.

A "curriculum" is a standardized description of a course containing:

— general information (course title, summary, dates, etc.),

— communication resources (privileged e-mail addresses, Web sites, etc.),

— sessions description (time-fixed session, "fuzzy" session, pedagogical documents used
in each session, etc.),

— reference documents (documents that appear in all sessions such as textbooks, etc.).

The course curriculum is placed in the LKP and the student can access it

The CDF-Editor can also be acquired as a standalone Java application. In this case,
instructors may create locally new curricula and then upload them to the KPS. [Forte et al,
99]

3.2.4 Comments about AMI and TM/6

AMI, with its users management features, is a typical course management system.
However, its CDF-Editor facility helps the structuring of course contents, which is rather
related to course authoring.

Similarly to TM/5, AMI and TM/6 are specific ARIADNE tools that cannot be considered

outside such environment. However the structuring principle underlying the CDF-Editor
seems useful to us for keeping a coherent "look" between online courses.
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4 General conclusion

We believe that the ARIADNE environment contains all the necessary tools for the
creation and management of online courses, but not for the communication aspect.
Actually, the project does not provide any tool for supporting the interaction between
instructor and students or among students. This problem is solved in the VESALE project
via the BSCW application and via e-mail, as illustrated in the following chapter.

We also raise a question in connection with the underlying choices as regards "authoring
tools": why developing new ones rather than using existing applications?

Our study of this environment will be completed by an effectiveness analysis carried out

within the framework of the implementation of our personal project. For more details, we
refer to chapter 6.

80







Chapter 5. Online course scenario - VESALE Project

1 Introduction to the VESALE project

The VESALE project (Visual user interface design Education Supported by a computer-
Aided Learning Environment) was developed at the Institute of Informatics of the "Facultés
Universitaires Notre Dame de la Paix" (FUNDP) of Namur by a team of researchers, under
the supervision of professor F. Bodart.

This two-years project (September 1998 - September 2000) is realized in partnership with
the Technological Center of FUNDP, the Education and Technology Department of
FUNDP and the University of Port Elizabeth, South Africa.

The following brief description of the project and its purpose is adapted from
[Bodart et al., 99a].

Teaching and research relating to Human-Machine Interfaces (H.M.L) focus on the
theories, models, methods and tools necessary to all the stages of the life cycle of a HM.I.
The project's basic idea is to use the specific knowledge from this field to help the
development of software tools to support computer-assisted learning.

In addition, for the particular case of H.M.L. courses, the project envisages the opportunity
to use the course's interface itself to illustrate the knowledge and the techniques specific to
the H.M.L field, and thus support their learning. This "bootstrapping" principle forms the
basis of the VESALE project, which is defined as "a multi-media environment intended to
support teaching in the H.M.I. field." [Bodart et al., 99a]

This teaching support is designed to meet four learning situations:

* Jearning as part of live teaching, i.e. when teacher and students are face to face;

* learning complementary to live teaching, essentially for knowledge evaluation and
revision of course contents;

» distant learning, i.e. self-learning enriched by interactions with the teacher;

* improvement / enrichment of teaching, in particularly through reasoned cases and
illustrations of multimedia technologies.
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1.1 Logic architecture of the project

The logic architecture of the VESALE project is composed of several "modules”, or bases,
as described in [Bodart et al., 99a] and illustrated by figure 5.1.

Video Sequences

Notes de

Learner Interface

Professor Interface

Data modifiable by the prof. and the student

[[] Datamodifiatie by the prof. only
. Data aoccessible by the prof-and indirectly accessible by the student

Figure 5.1. Logic architecture of VESALE.

The "Note de Cours" base includes the contents of the "Human-Machine Interface"
(H.M.L) course presented in the form of a hypermedia software.

The "Cas Raisonnés" base contains critical examples of interfaces, including some
examples of design. This base could be enriched by cases suggested by students or other
interested persons. This part of the project is developed in the dissertation of MM.
R. Michiels and G. Prévot.

The "Illustrations des Technologies Multimédia" base is related to interaction objects
and technologies. This other part of the project is developed in the dissertation of MM.
Th. Bodart and M.-L. Magnier.

The "Régles Ergonomiques" base is intended to illustrate the use of the ergonomic
criteria and rules in order to build useful and usable interfaces. It will consist of a subset of

ergonomic rules of design of H.M.I. This phase of the project is not yet in development.

The "Evaluation des Connaissances" base contains exercises, questions and evaluation of
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knowledge acquisition by the learner. These elements allow for summative and formative
evaluation.

The "Séquences Vidéo" base contains video sequences of introduction of certain parts of
the H.M.L course or sequences to illustrate the handling of certain interactive objects. This
phase of the project is not yet in development.

A communication space supports dialogue between the professor and students on general
topics.

A comments area is associated with each particular base; this space allows students to
express comments and eventually the professor to react to these comments.

A specificity of the VESALE project is that it will offer two ways of examining course
contents:

+ through the hypermedia course notes according to an approach suggested by the
professor. The student chooses his plan of navigation and follows this plan starting
from the interface of access to the hypermedia syllabus;

+ through any data base, directly from the course home page to the interface of any data
base, not throughout the course notes. Moreover, from an object of the data base that he
visits, the learner should have access to linked objects. For instance, the examination of
an ergonomic rule could result in seeing one or more cases of design where the rule is
applied.

In addition to the communication space, two particular bases are of interest for us: the

"Notes de Cours" base and the "Evaluation des Connaissances'" base. We shall look at them
more in depth.

1.2 The "Notes de Cours" base

Course contents will be presented to students in the form of a hypermedia enriched
textbook. It consists of a number of HTML pages generated from the course contents base
and other bases.

A priori, the multimedia textbook should be structured according to three lines:

e by inter-linked conceptual units;
e by grouped units (chapter, section...);
e by sessions or learning modules.

The syllabus is organized and presented in a dynamic and personalized way according to
the profile of the student and his model of learning.

Ideally, the "Notes de Cours" base should include:

+ course contents, as we detailed before,
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+ acomments area for the instructor, learners and / or other interested people,
+ references towards illustrations of multimedia technologies, video sequences,
ergonomic rules, questions of evaluation of knowledge and reasoned cases.

In relation to the "Notes de Cours" base, course managers should have at disposal several
functionalities, such as the creation, suppression, addition and the capacity of structuring
learning units as well as the management of the multimedia syllabus.

1.3 The "Evaluation des Connaissances" base

As already mentioned in chapter 3, evaluation exists under two forms: summative and
formative. The VESALE project plans to deal with both.

In the specific framework of formative evaluation, the project’s objective is to give
students the possibility to evaluate the state of their knowledge and to optimize their
preparation for examinations via exercises and questionnaires. This kind of evaluation is
not necessarily tied to each lesson: it can be independent from the fact that students follow
the course at the same time or not. Student could evaluate themselves at any time and by
going through an evaluation session, they could be advised to re-study certain parts of the
course.

Summative evaluation, as for it, enables instructors to measure the performances and the
assets of students’ learning, also in relation to each topic.

Ideally, the "Evaluation des Connaissances" base should include:

+ exercises of evaluation,

+ questions of evaluation described according to a model to be defined: e.g. by statement,
chapter, concept...

+ plan of evaluation and guidance.

In relation to this base, course managers should dispose of several functionalities, such as
the creation, suppression, addition or consultation of any content of the base and the
definition of an evaluation and guidance plan.

1.4 The Communication Space

Beside the comments area attached to the various data bases, the communication space will
be used to support the general dialogue (general remarks, request for references,
appointments with the professor, etc.) between the professor and students and among
students themselves.

In addition to e-mail, the VESALE project plans to use a groupware tool called BSCW to

implement a communication and collaboration space. For more details about BSCW, see
the description given in the corresponding section in chapter 3.
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2 Online distance learning scenario
2.1 Introduction

Our project, in collaboration with the VESALE team, consists of two main parts.

First, creating a scenario of online teaching over the first chapter of the Human-Machine
Interface (H.M.L.) course. Ideally, the scenario would be independent from any technical
consideration such as the environment of implementation, the platform, etc.

Then, using the tools offered by the ARIADNE environment for implementing the
scenario.

We shall discuss the first part in the next sections. The implementation process will be
treated in the next chapter.
2.2 Pedagogical analysis

2.2.1 Alittle bit of theory ...

In order to design an adequate scenario, we took [Besnainou et al.,88] as starting point. The
authors suggest to carry out a pedagogical analysis before planning teaching / learning
activities. Their pedagogical analysis consists of three steps:

1. define the pedagogical objective to reach
2. determine the target population
3. outline the pedagogical strategy

In relation to the course we want to create, the three key components collected via this
analysis will allow us to make choices and decisions at the course structuring and
implementation level.

2.2.2 Pedagogical objective

By "pedagogical objective" we mean the conceptual change aimed globally and at each
lesson.

The global objective of the first chapter of the traditional H.M.L. course is that students
understand and manage the difficulty of a series of concepts which will enable them to
have a critical view on design and evaluation issues of man-machine interfaces. We

consider that it remains the same for the online course.

We shall subsequently define a specific objective for each lesson.
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2.2.3 Target population

The traditional H.M.IL. course is intended for students of the university level. Currently, it is
given by professor F. Bodart to undergraduate students of the "Maitrise et Licence en
Informatique" program at the Institute of Informatics of the FUNDP during the fourth year
of a five-years curriculum. This program can also be completed through a "shifted
schedule" mode.

We intend the online course to be accessible to a wider variety of distant students, which
corresponds to the third learning situation envisaged by VESALE. For instance, people can
access the course either form their work place, or from their home, and this, at the time that
suits at best their constraints.

Note: although the online course can be accessed at any time, students may be required to
follow a calendar established by the instructor (for example: "lesson two runs after the
lesson one").

2.2.4 Pedagogical strategy
2.2.4.1 Again, a little bit of theory...
According to [Leclercq et al., 98], a pedagogical strategy results from a combination of

teaching / learning paradigms. The authors identify six main paradigms, that we summarize
in figure 5.1 and that we describe shortly in the spirit of the authors.

Pervasion f tModelization

(Imitation)
Reception / Transmission Practice / Guidance
(Teaching) [Solved exercise)
- e,y W R el SRR L A e T T 'Each_er’sir_mi_ﬁaﬁve!comrol
leamer's initiative / control
Experimentation / Reaction Exploration / Provisioning
(Manipulation) (Fetching)

Creation / Confrontation
(Project)

Figure 5.1: Teaching / learning paradigms.
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Paradigm n°l1: Pervasion / Modeling

The student’s activity in this first paradigm is to learn without really seeking it by
interiorizing different kinds of perceptions (visual, sound, etc.) provided by the instructor.
This "pervasion" process is often unconscious and results from the simple fact of being
immersed in the classroom context. On the other side, the actions of the instructor are also
often unconscious, and without knowing it, they become their student’s "model". For
instance, physical education students imitate the example provided by their trainers.

Paradigm n°2: Reception / Transmission

In this second paradigm, the student’s activity is to learn by receiving messages. On the
other side, the instructor is often a professional of the development and transmission of
messages. Unlike paradigm 1, underneath the transmission process lies a language which
must be common to both the sender and the receiver. For a classical example, see any
university-level ex cathedra class.

Paradigm n°3: Practice / Guidance

The student’s activity in this third paradigm is the practical experience. The instructor, on
his side, undertakes the guidance task, which includes analyzing students’ needs, planning
exercises, monitoring performances, correcting and delivering feedback. As in previous
paradigms, the initiative is mostly in the hands of the instructor. Typical examples are
guided exercises, especially in a computer assisted learning environment.

Paradigm n°4: Exploration / Provisioning

Unlike the preceding paradigm, in this fourth model, the student takes the initiative of
browsing, seeking information, asking questions, etc. The role of the instructor is to
provide students with didactic resources. Representative examples are the library,
documentation centers, museums, multimedia products, etc.

Paradigm n°5: Experimentation / Reaction

In this fifth paradigm, on the basis of personal hypothesis students handle and modify an
environment in order to answer a question. "Trials and errors" is the most current form of
experimentation. In this context, the instructor provides learners with a case and a reactive
easy-to-handle environment. Examples include laboratories and simulation software.

Paradigm n°6: Creation / Encouragement - Confrontation

In this sixth and last paradigm, the student learns by creating new works from personal
ideas. The instructor, as in the two preceding paradigms, provides a stimulating
environment. Moreover, he/she has to encourage the student and criticize its work.
Classical examples are personal compositions, final dissertations and work group
productions.
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2.2.4.2 The specific case of the H.M.l.course

The ex cathedra course
During the 1997-98 academic year, we had the opportunity to follow the H.M.L. course

given by M. Vanderdonckt. Let us briefly analyze here the paradigms we were confronted
to in the part of the course corresponding to the first chapter.

1.

Pervasion / Modeling

This paradigm appeared in the simple fact of being in the audience, "immersed" in the
context of the course and conditioned by visual perceptions (drawings at the
blackboard, gestures and movements of the teacher) and sound perceptions (voice and
other sounds) which we unconsciously held in mind.

Reception / Transmission
The professor’s speech (the "lecture") was the main transmission medium of course-

related information, together with a textbook.

Practice / Guidance
In this part of the course (the first chapter) there were no guided / solved exercises.

Exploration / Provisioning

The bibliography at the end of the textbook indicated interesting books and articles for
further information on the topic illustrated during the course. Personally, that did not
pushed us towards exploring the university library at all.

Experimentation / Reaction
In the part of the course there were no exercises / simulation experiences.

Creation / Encouragement - Confrontation
In the part of the course, an original composition was not asked.

The online course

In our particular project (creating online lessons based on the first chapter of the H.M.IL.
course), the combination of five paradigms out of six seems to us particularly adapted to a
distance education strategy.

I

Pervasion / Modeling

We believe that this paradigm is not applicable, since we deal with an environment
where the student and the professor are not face-to-face. Video sequences could fill this
lack, but we decided not to use them (see preliminary assumptions).

Reception / Transmission

We retain this paradigm as it is the traditional model of university education. In
absence of oral lectures, the contents transmission vehicle is an improved online
textbook. In our case, enriched by a conceptual and hypertext structuring, which is
impossible on a paper document.
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3. Practice / Guidance
We think it is very useful for a distance education framework to include guided / solved
exercises for self-evaluation, as they keep the student active.

4. Exploration / Provisioning
The Web is an enormous source of information that the student can explore in the
course context, on the basis of some significant URL addresses. Moreover, we plan to
let the student freely access the VESALE databases (like, for instance, the "lllustrations
des Technologies Multimédia" or "Cas Raisonnés" databases).

5. Experimentation / Reaction
We believe that this paradigm is not applicable, since simulation exercises are not

suitable for the first H.M.I. chapter.

6. Creation / Encouragement - Confrontation
We keep this paradigm because it seems interesting to include a personal creative
exercise for the summative evaluation of the student.

The heart of the VESALE project combines paradigms 3, 4, 5. Paradigm 6 represents an
issue at stake for both projects.

In our particular case, we choose to apply paradigm 2 for transmitting the course's main
theoretical notions and concepts, while taking care to include in lessons passive and active
illustrative components, respectively graphics / textual examples and self-learning
exercises. This last kind of elements is inherent to paradigm 3, such as the summarizing
questionnaires we plan to include after each lesson.

In addition, in agreement with paradigm 4, we intend to give students the possibility to
access and explore other didactic resources, such as the various bases of the VESALE
project and the complete online textbook.

Finally, for final assessment students will have to produce an original project including the
whole knowledge acquired from the course, as in the line of paradigm 6.

What changes?

In traditional teaching models, the professor has every initiative. The new environment
transfers this initiative to learners by giving them more autonomy and freedom in their
learning process. The pedagogical strategy of our online course makes it possible to
explore a great number of paradigms of teaching / learning, which can be very enriching for
all the actors involved.
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2.3 Synthesis of results for the pedagogical analysis
The results of our pedagogical analysis are the following:

we define a global teaching objective (see 2.2.2) and specific objectives for each lesson
(see 2.4.1.2 and 2.4.1.3);

we focus on a population of learners of the undergraduate level (see 2.2.3), may they be
students, working professionals or else;

we choose a pedagogical strategy which combines four paradigms: transmission /

reception, practice / guidance, exploration / provisioning and creation / confrontation
(see 2.2.4).
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2.4 Course structuring and organization

On the basis of the pedagogical analysis’ results, the structuring and organization of our
course is done following two lines, suggested by [Besnainou et al.,88]:

1. structuring course contents
2. proposing active learning components

Let us detail these points respectively in sections 2.4.1 and 2.4.2.

2.41 Contents structuring

Contents are structured after examining chapter 1 of the textbook of professor Bodart’s
course (see [Bodart, 98]), and on the basis of the pedagogical analysis, in the framework of
paradigm 1 (transmission/ reception) and keeping in mind who are the targeted learners.

Contents are organized sequentially into two main lessons. For each one we specify its
teaching objective and hierarchy. But before that, we establish the global conceptual
organization of the chapter’s contents.

Although we previously mentioned that the scenario is independent from any
implementation choice, the second kind of structuring is carried out because the TM/3 tool
of the ARIADNE environment requires it.

2.4.1.1 Conceptual organization

The following figure illustrates the conceptual structure that we envisage for the online
course contents, which is the same as that of the traditional course.

We wish to mention that, as the course is in French, figure 5.2 illustrates concepts with

their original names. In the following explanation of the conceptual web, French words
appear between quotation marks next to their English equivalent
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Figure 5.2. Conceptual web of the online course.

In the course, the central concept is that of interface ("interface"), which is characterized by
a physical universe ("univers physique") intended to express the psychological universe
("univers psychologique") associated with a task ("tache").

A task ("tache") is specified by a task model ("modele de la tiche").

The complexity ("complexité") of the interface ("interface") is characterized by the model
of the two gulfs ("modele des deux golfes") associated with the task model ("modele de la
tache"). It allows to specify the cognitive effort ("effort cognitif") required in the form of
semantic _distance ("distance sémantique") and articulatory distance ("distance
articulatoire").

The purpose of the design ("design") of an interface ("interface") is to reduce this effort by
providing a useful ("interface utile") and usable interface ("interface utilisable"). It is
characterized by ergonomic design criteria ("critéres ergonomiques de design") and by
evaluation criteria ("criteres d'évaluation").
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2.4.1.2 Lesson 1

Pedagogical objective

The objective of this first lesson is making the student understand and be able to manage
the difficulty of the "interface" and "task" concepts, as well as the "ditch" which separates
them.

Sequential hierarchy of contents

The subjacent structure of lesson 1 corresponds to that of the traditional course. However,
it is redefined in order to keep a certain coherence in each sub-lesson:

— different paragraphs corresponding to similar notions are organized in the same way;
— small sections are assembled;
— big paragraphs are divided.

The hierarchy of the first lesson’s contents is detailed in table 5.1.

I.1 Notions
I.1.1. But de l'interface
I.1.2. Enjeux économiques
I.2. Nature des problemes de conception: tache et interface

I.2.1. Univers psychologique de la tache et univers physique de l'interface
[.2.2. Modele de la tache

[.2.2.1. Modele

1.2.2.2. Schéma
I.2.3. Localisation des écarts: le modele des deux golfes

1.2.3.1. Modele

1.2.3.2. Schéma

[.2.3.3. Intégration des modeles

Table 5.1. Hierarchy of contents of lesson 1.
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2.4.1.3 Lesson 2

Pedagogical objective

The objective of this second lesson is making the student understand and be able to manage
the difficulty of how to reduce the "ditch" which separates the notions of the previous
lesson.

Sequential hierarchy of textbook

As for lesson 1, the subjacent structure of lesson 2 corresponds to that of the traditional
course. However, it is redefined it in order to keep a certain coherence in each sub-lesson
and among lessons:

— different paragraphs corresponding to similar notions are organized in the same way;
— small sections are assembled;
— big paragraphs are divided.

The hierarchy of the second lesson’s contents is detailed in table 5.2.

1.3. Efforts cognitifs et distance contenue dans le langage de I'interface

1.3.1. Distance sémantique
1.3.1.1. Notion
1.3.1.2. Niveau conceptuel
[.3.1.3. Niveau sémantique
1.3.1.4. La distance sémantique au plan du golfe d'exécution
1.3.1.5. La distance sémantique au plan du golfe d'évaluation
1.3.1.6. Comment la réduire?
1.3.2. Distance articulatoire
1.3.2.1. Notion
[.3.2.2. Niveau lexical
1.3.2.3. Niveau syntaxique

1.3.2.4. Distance articulatoire dans les golfes d'exécution et
d'évaluation

1.3.3. Modele global
1.4. Effort cognitif et le degré d'implication directe de 1'utilisateur

1.4.1. Interface construite sur la métaphore de la conversation

1.4.2. Interface construite sur la métaphore du mini-monde
1.4.3. Conditions requises pour fournir un sentiment d'implication directe

Table 5.2. Hierarchy of contents of lesson 2.
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2.4.2 Active learning components

After having detailed the online course structure, we define the active learning components
we wish to include in each lesson, in the framework of paradigms 4, 5 and 6.

2421 Lesson 1

On the basis of the lessons’ contents determined in the previous section, we define three
types of active learning components:

— guided exercises,

— links to didactic resources,

— personal composition exercises.

These elements are specified in table 5.3.

* Task model — a guided exercise

("Modele de la tache") (step by step application of the
different stages of the model to the
case of formatting a letter with a word-
processor)

— a guided exercise
(demonstration of the iterative feature
of the model by application to the case
of writing an electronic message)

= Whole lesson — link to resources from the "Cas
Raisonnés" and '"Illustrations des
Technologies Multimédia" VESALE

databases

— comprehension test on main notions

Table 5.3. List of active learning components for lesson 1.
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2.4.2.2 Lesson?2

As for lesson 1, on the basis of the lessons’ contents previously determined in the previous
section, we define three types of active learning components:

— guided exercises,
— links to didactic resources,
— personal composition exercises.

These elements are specified in table 5.4:

* Small-world metaphore
"Métaphore du mini-monde"

an exercise
(practical concept illustration)

= Whole lesson

link to resources from the "Cas
Raisonnés" and '"Illustrations des
Technologies Multimédia" VESALE
databases

comprehension test on main notions

=  Final evaluation

personal composition

Table 5.4. List of active components for lesson 2.
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2.5 Global scenario

The various stages of the scenario can be seen as a succession of Web pages where users
have access to different functionalities of the underlying system. Although they have full
control over their choices, they have to proceed through several obligatory phases. We will
explain in detail all the possible choices for instructors and students, i.e. all the pages they
are likely to navigate into in order to achieve the goal initially set.

2.51
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Figure 5.3. Instructor’s view.
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First of all, instructors must be identified. For reasons of security, this first phase is
mandatory, but also due to reasons of personalization of the functionalities available.
Therefore, the first page, which is the system’s entrance gate, contains a /ogin window
where instructors must enter their user names and passwords. If this first phase fails, the
scenario stops here.

If the identification succeeds, instructors enter a phase offering two kinds of functionalities,
some "always visible" and some specific to the phase.

There are some kinds of features that must always remain visible so that the instructor can
access them at any time. In our scenario, they are of three different kinds:

— an info board, where general information valid for all the system can be distributed and
read (a sort of electronic bulletin board),

— a help page,
— alogout functionality, for exiting the system.

In addition to these, two other specific functionalities are available for instructors at this
stage: student management and course management.

The first option brings instructors into a new page which offers the following
functionalities: creation of a course, visualization of the list of the existing courses or,
more specifically, of each instructor’s personal courses.

If instructors choose to list all the existing courses (their own and those created and
managed by their colleagues), they can select one and access it as a student, i.e. in a view
only mode, with no possibility of modifying it.

If they choose to list their own courses, then they can choose one in particular and manage
it, i.e. reach the following functionalities: modification, suppression, students management
specifically to this course and course statistics (participation rate, students’ success rate,
etc.) Just as for all courses, they can also choose to access their own in the view-only mode.

Coming back to the students management option, at the general level or relating to one
course in particular, instructors enter a new phase proposing two main functions: creating a
students or see the students list.

If they choose to see the students list and selects one, then they can either see his / her

profile, remove him / her as a student, manage his / her results or modify his / her access
permissions.
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2.5.2 Student's view

Info
Board

Login

Logout

Presentation

Choice ——
List of Courses » (course) Comlerl;\:atlon
General Info

Personal Profile

Figure 5.4. Student’s view.

Like instructors, students must start by identifying themselves in order to enter the system.

After succeeding the identification process, students see a window offering functionalities
which will remain always visible and accessible to them. Those functions are the same as
for instructors, namely the access to info board, the help page, and the logout option to
leave the system at any time.

In addition, at this stage students have the choice between seeing and managing their
personal profile or looking at the [ist of courses where they are registered.

Finally, if students choose a particular course in the courses list, they enter a phase giving
them three kinds of information:

— a presentation of the selected course,
— a communication area specific for this course,

— some general information. Notice that the information presented here is specific to the
selected course and is not contained in the general information board of the system.

We shall look more in detail at the presentation phase, which is illustrated in figure 5.5.

This presentation phase proposes primarily information on the selected course (information
dissemination) and access to course contents and activities.

The first page contains the following information:

— the title of the course;
— the instructors of the course, i.e. the people who are responsible for contents and
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management;
a generic description of the course;

an access to the course calendar, which gives dates of all the events related to the
course (for instance, the date of a particular lesson, the due date of a homework, etc.);

an access to the /essons composing the course. If users choose this option and selects a
particular lesson, they will be able to see a summary and the confents of this lesson;

an access to the evaluation area of the course. This space will be detailed below;

the grade-book containing results of each test completed by the student and some
statistics showing where the student is located in the class level,

the resources needed for the course, online or not (for instance, references to books
necessary for the course, access to the online textbook, etc.) ;

the list of course participants and a way to contact them.

In particular, the evaluation area offers access to several kinds of information. First of all,
it gives access to fests and homework and for each one gives the statement of the exercise
and the resources necessary or advised to its realization. Then, it indicates each work’s due
date, the access to an upload area for saving completed works (or at least instructions to do
it), as well as the results of previous works.

Presentation

|
|
Title |
|
|
|
Instructor(s) :
|
|
|
Description |
|
: Dates of events
Calendar : Choice |/
|
|
| Choice Summary
Lessons : (lesson)
| Contents
|
Evaluation Area : Choice Exercice
| Tests & Choice
: Homework i
Gradebook | Resources
} Due dates
|
|
Resources I Upload Area
|
|
|
Participants : Results
|
___________ 1
Figure 5.5. The Presentation phase.
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1 Preliminary choices

Before starting the realization of the project, the scenario defined in the previous chapter
allows us to formulate a few choices concerning the implementation of the online course.

Keeping in mind that, in our scenario, students connect in a distant way to the course, we
want it to be accessible to the largest possible variety of students.

This is the reason why, between a synchronous and a completely asynchronous teaching
perspective, we choose that one less constraining for the student, i.e. the asynchronous one.
Therefore, our online course does not contain any synchronous interaction components.

However, we have to mention that, as the course contents relate to an introductory chapter,
it could have been interesting to consider situations where the professor presents a case and
the students react immediately, "to make them finger HMI problems" (F.Bodart).

The same reason applies for the case of video sequences (proposed by ARIADNE’s TM/4
tool): we choose not to manage them because they require a powerful connection for the
student as well as a particular hardware for the teacher.

Finally, as specified in chapter 5 when defining our pedagogical strategy, the online course
does not include simulations (proposed by ARIADNE’s TM/1 tool) because this kind of

exercise is not adapted to its contents.
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l

2 Implementation process

The implementation process that we went through can be divided in six main steps. Table
6.1 summarizes the actions corresponding to each step.

Step 1 Paper course contents restructuring

Step 2 Conceptual organization

Step 3 Evaluation and self-evaluation components

Step 4 Course authoring and design

Step 5 Documents indexing and validation

Step 6 Course curriculum definition

| Table 6.1: implementation steps.
We wish to point out that steps 1 and 2 don't follow each other chronologically, they are
carried out in parallel and in close connection with the scenario described in chapter 5.

environment, detailed in chapter 4: steps 1 to 4 correspond to the "authoring" step (step 1),
step 5 to the "indexing and validation" step (step 2) and step 6 to the "course structuring"”

step (step 3).

Figure 6.1. shows the global implementation process workflow.
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2.1 Step 1
This fist step (figure 6.2) consists in restructuring the first chapter of the LH.M. course on

the basis of its paper transcription.
Paper
Textbook

Cut out

2

Lessons and
Sub-lessons

Exercises’

Statements

HTML
Structuring and
lllustration

lllustrated
HTML sub-

lessons

Figure 6.2. Step 1.

Fist of all, we divided the chapter into two main lessons and various sub-lessons. Then, we
marked out the parts corresponding to illustrations (text and graphical examples).
Successively, we extracted the exercises (guided or traditional) and added a few ones that

we thought were missing.

Finally, each lesson was translated into HTML and improved with elaborated versions of
the illustrations previously marked.
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2.2 Step 2

The second step (figure 6.3) establishes the conceptual web of the whole chapter, on the
basis of the paper transcript and the document "Méthodologie de segmentation
pédagogique" of Ms. Wentland Forte (see [Wentland, 94]). For an overview of the graph,
the reader is referred to the corresponding section in chapter 5.

Concepts
Identification

Conceptual
Web

Figure 6.3. Step 2.

This step is made in close collaboration with the realization of the scenario because the
conceptual web is part of the two process.

This task is harder than what it may seem:

— first of all, we find it difficult to draw concepts out of a document that we did not create
ourselves, our view is not necessarily the same as of the creator's;

— moreover, it is not easy to clearly link or group concepts together;

— finally, the methodology we follow is relatively complex: one delicate point for us is
choosing between "concepts" and "arguments" in marking up some parts of the course.

Note on the utility and usability of the conceptual web

The utility is obvious, for the student as well as for the professor. The former takes
advantage of an alternative (possibly personalized) navigation of the course, the latter can
better identify and display the global structure of his course and the links between its
concepts.

The issue of usability is tied to the choice of to<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>