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Our Visiting Scholars

Nola
Campbell

Kiaora, my nameisNola Campbell and | am a Senior Lecturer in Information
and Communication Technology at the School of Education, University of
Waikato in Hamilton, New Zealand. After an experiencein the early 1990's as
an online student, | began to learn what it was like to teach online. At first
many colleagues suggested this was not "red teaching” but | am pleased to
report that the climate is now very supportive. As the coordinator for online
teaching and learning in the School of Education, | currently support staff to
make the move to avirtua classroom. My research is now focused on what is
happening for us as lecturers when we describe our online teaching as
successtul and satisfying.

Dr. lliana
Nikolova

[liana Nikolova s research, development and teaching activities are related to
flexible and distance learning, online learning, teacher development and
support in ICT, multimedia authoring for children, applications of ICT in
teaching and learning and integration of powerful Logo-sylelearning

environments in schools.

[lianais amember of IFIP WG 3.6 (Distance education). lliana Nikolovais a
chief assstant professor a the Department of Information Technologies,
Faculty of Mathematics and Informatics, Universty of Sofia, Bulgaria
Currently aso a Country Director for the USAID sponsored “ Public Computer
and Communications Center” (PC3) Project, aso called Bulgaria Telecenters
Prgject, which is being implemented in Bulgaria by AED-Washington.

[lianahas a Ph.D. in Computer Science (University of Sofia, 2000). The topic
of her doctoral dissertation is “Desgn and Ddlivery of Web Based Ingruction:
Methodology and Tools’. She dso hasaM.Sc. in Educational and Training
Systems Design (University of Twente, The Netherlands, 1996).



Dr. Roumen
Nikolov

Dr. Roumen Nikolov is an Associate Professor at Sofia University, Bulgaria,
Head of Department of Information Technologies. He has specidized in
Artificid Inteligence a the Department of Artificid Intelligence, University

of Edinburgh, UK, and in Educationd Technology a University of Twente,
the Netherlands. Dr. Nikolov isamember of: the Faculty Council, Faculty of
Economics and Business Adminigtration, Sofia University; the Management
Board, Center for European Studies, Sofia University; the Internationa
Federation of Information Processing (IFIP) Working Group 3.6 - Distance
Education (WG 3.6), the Central European Chapter of the Association for
the Advancement of Computing in Education (AACE). He has participated
in several European projects

Dr. Lynne
Schrum

Lynne received the M.A. in Elementary Education and Learning Disabilities
from the Univergty of Evansville and, in 1991, aPh.D. in Curriculum and
Ingtruction with an emphasis on Distance Learning and Educeationd
Tdecommunications from the Univergity of Oregon.

Prior to coming to Georgiain 1994, she was on the faculty of SUNY
Plattsburgh. She recently completed atwo year term as President of the
International Society for Technology in Education (ISTE) and continues to
serve on its executive board. Recently she was hamed as one of the 25
leadersin thefidd of educationa technology by Converge Magazine.

Her current research focuses on computer communications, ortline course
delivery, curriculum integration of telecommunications, technologica

innovations in education and ethical dectronic research.

Her teaching areas include Digtance Learning and Educationd
Tdecommunications, research, and an Introduction to Ingtructiona
Technology.
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A conversation about being online

This article was published in Good Teacher, Term 2 1998
Nola Campbell

The phonerings. Nola: Good morning. Jane: Hi Nola, it's Jane here. My classis
going online and | wonder what we might do. | need some ideas. Nola What do
you want to do Jane? Jane: | want to use the Net. Nola: Why? Jane: Because we
haveit in the school and we are going to get it in our classroom soon.

This conversation has happened many times. Jane, and dl the otherslike her, are
brilliant teachers. They are creetive, resourceful and willing to try new things. |
wonder why being online is so important but remember that we hold conferences
and courses on the topic. We read journa's, magazines and newspapers about the
Internet. Clearly Jane is being seduced by this medium. Isit any wonder she wants
to be involved?

We continue our conversation: Nola: Jane, do you use dl the other information
technology resources in the school? Jane: No, | don't need to. Nola: Do you have
10 minutes to spare while | tdl you a story? Jane: Sure. | began by telling Jane a
story about agroup of children | met last yesr.

Wehave'done New Zealand:

While living overseas last year, | received a phone cal from ateacher inalocd city
school. The teacher phoned to tell me dl about how they had 'done’ New Zedland
and now that the project was finished they would love me to come along and hear
what they had found out. She told me how she had worked for a period each day
with this class of gifted and talented students, and | was led to believe that this
would be a mogt exciting occasion. As avidtor in the country one is keen to see
the loca school landscape so | accepted the kind invitation.

Having got through the various security measuresin place in the school 1 spent
some time chatting to gaff, vigting the Media Centre and finding out about the
information activities that were in action in the school. Half an hour later | entered
the classroom for the presentation by the students. This consisted of readings from
the booklets they had each produced followed by areading of their individua
charts. Each was beautifully published and appeared to be quite comprehensive. |
heard about the length of sedled and unseded roads we have, the number of sheep

and kiwic that ronam wild toamnaratiiree rainfall indiidriec and alittla ahni it
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1998 Nola Campbell: A tourism. Once the reading activity was over | was treated to our nationd anthem.
conversation about being
online. Alas, there was no 'God Defend New Zealand'. The song would have been

_ _ gunning if | was an Audrdian!
1998 Gwen Gawith: Intelligent

technologies: Teaching for

information literacy. By this stage | was burgting with questions but | continued, as the guest, to maintain
my polite slence until findly | was asked by the teacher to respond to the

1997 Gwen Gawith: presentations. | could not resist and asked them, ‘where did you get your

Technology and ODL: Rentan  information about New Zealand? The response was ingtant, ‘we got it al off the

information literate |uddite! net!" | took a deep breath and then enquired what it was they had searched for and

what keywords they had used. | wastold that they just typed in 'New Zedand' and
used whatever came up that looked interesting or good' for the project. | was
unsure about what 'good’ meant but it was clear that they viewed the project

1997 Gwen Gawith:
Technology and learning.

1996 Gwen Gawith: IT: product as being something thet presented a range of important looking facts. This
charms or challenges. was a brilliant copy and paste activity that had not gpparently required too much

thought or consideration as to the vaue and vdidity of the information. There was
1994 Gwen Gawith: new no question that the results looked impressive but how deep was their new

technologies: new skills for understanding about New Zealand?
information literacy.

I knew | would have a captive audience as | continued to speak because they
redlly wanted to continue to hear how funny | sounded! Here they were face-to-
face with areal New Zedander. | encouraged them to ask me questions and after
some coaxing they started to ask:

- What do kiwi kidswatch on TV?

- What do kiwi kidslike to eat?

- What music do they listen to?

- What sports do we play?

- What chores do kids have to do?

- How much alowance do kids get?

- How much do Nike and Reeboks cost in New Zeadland?

- What would school be like over awhole day?

The fact that our schools generdly have a swimming pool and some classes go on
school camps drew gasps from the children as they pointed out the window at a
relatively bare and barren landscape. Having met classes of students internationally
before | dso knew they would be interested in such things as seasond variations
and time difference. This was quite an exciting thing to pursue as the notion that
New Zedand was dmost a day ahead was quite something to grasp, dmost as

difficult as them discovering they were in fact behind as far as time was concerned.

The interaction between the children and mysdlf was like a sorm. Here were dll
these questions that they had about lifein New Zedland, questions that were

07/05/2001 Page2of 5
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relative to their own view of the world and alowed them to compare and imagine
just what it might be like living in this country. Once we had dedlt with what they
clearly saw as essentia information we moved on to discuss aspects of our
economy, industry, government, landscape, etc. These more traditiond facts were
understood when the children had some fedling of ownership over what they
wanted to find out about and it was meaningful for them.

Having answered the numerous questions, | now et the teacher in me emerge even
further. | asked the question, "If you wanted to find out more about New Zealand
where else could you look if the Net was not available?' There was a degthly
Slence. | tried again, "If you wanted to know more about the food we eat how
could you find out?' One brave soul suggested the library and there followed a
discussion about how they might go about this process. | interrupted once more,
repeated the question and findly one of the students announced, ™Y ou could ask a
New Zedander or someone who has been there" | now let them into a secret. In
the firg thirty minutes | had been in the school | had discovered that one of their
teachers had been born in New Zedland and another had visited there recently in
her summer vacation. Y ou could have heard a pin drop!

If you want to know about lifein New Zealand who better to ask than ared live
person who hasfirst hand experience? This could be face-to-face or viaemail we
concluded. Firgt hand sources of information will always be better and it wasa
lesson this group of children had learned that morning.

The Net isthe answer to what?

There are many myths surrounding the World Wide Web and the Internet. It isa
seductive medium that masquerades at times as the "fount of al knowledge." As
teachers we are well aware that quantity does not equate to quality and more is not
necessarily better.

The Net is not the answer to our students information needs, particularly when they
do not even know whét it is they want to know. They may be looking for
information about the marine world but do they know what they want to know
about that world? More importantly how much ownership will they have over
deciding what they might want to find out about the marine world? | find out things
when they areredlly interesting to me, when | need to know. However | do need
to know exactly what | want to know about. What is critica is how | will refine my
information search.

What motivates usto find out about something? | need to know for mysdif. | got
sick last year and was told the facts of the Situation by a series of doctors. This
was not sufficient for me, | wanted to know more so that | had control over the
kinds of decisions | was being asked to make. While | was being given options,
they were always couched in such away that | felt pressured to choose the option
that the specialist recommended. | wanted to decide for mysdf. | went home and
wrote alig of thethings | fdt uninformed about. Obvioudy my best source of
information were people who had experienced the same difficulty. If you have ever
shared conversations with other people in hospital you will know exactly what | am
talking about. We can be experts about oursalves so | began my search for others

in tha cama atiiatinn | rhorlzod At tha nhnana hnnly tA coa if tharawiae an
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gppropriate organisation. | phoned the loca Public Relations Office and perused
the community newspaper. These actions proved to be of little assstance in my
urgent quest for information.

Going back to my ligt of questions | clarified some keywords and began my search
online. Not only did | get some information from reputable medica centres but |
was also able to locate some support networks. Late into the night | ‘talked' online
with new friends who could help me become more informed. | was feding redly
good about the information | was assembling because it was meaningful and
answering the questions | had been able to establish for mysdif. | had ownership of
the information process. | knew what | wanted to know about. | knew how | might
find it. Findly | was able to question and then do something with the information |
hed found. When | went on my next vist to the doctor | was armed with a sheef of
papers that astounded him. Fortunately he did not alow himsdf to fed threstened
by my actions and soon we were both delving through them. We were beginning to
work together and | could make the kinds of decisons that | needed to make. First
hand information from reliable sources gave me the power and confidenceto fed in
control of what was happening for me.

Theinformation | got was pertinent, meaningful and reliable. It had come from
members of a community called the Internet. | had been able to discern what was
useful and discard the bitsthat | could not authenticate or did not directly relate to
what | was looking for, however interesting they may have been.

The BIG question:

How useful are online sources of information? The Smple answer isthat online
sources of information are as useful as we want to make them.

If I want aquick cut and paste job then, sure, the WWW will do that but | cannot
clam any ownership of thisinformation.

If I want an in depth study of a particular topic | should be able to find something
or someone online who has shared my own interest. | can join the online
community and borrow from it the bits | want while consdering what they mean for
me. | can share with others this new perception that | have about anything that
interests me from large grey mammalsin marine worlds to eight years old children
who have low vison.

Online resources are more useful when | take respongibility for my own interaction
with the materid.

Toreturn to Jane

Now my conversation with Jane about being online has taken a number of turns as
| guided her through the path | had taken in my own quests for information. She
had many questions both about the process and the outcomes. | asked her again,
"Jane, why might you want to be online?' There was amoment of slence and then
| heard the gem. "Well, Nola, I might not need to be online but there are times
when it could redly dlow usto find out things that we cannot find out in any other
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way."

We continued to talk about the aspects of being online that were relevant to her
gtuation:

- How can this happen mogt effectively and efficiently?
- How much time should be spent online?

- How can she help the children to sort out what represents reliable and lessvalid
sources of information?

- When should she discourage use of the online resources so other primary sources
of information were seen as more relevant?

If being online is about good informetion literacy then | am astrong advocate. If the
medium is the message then | will strongly oppose such actions. We have dl heard
about being in an information society and we cannot escape the media attention

that drives us toward such notions of excellence. Online sources of information are
great when we know how to use them, we are in charge of what is happening. We
need to consder why we might want to go on any online journey, remembering
where we have been, where we are now and where we might want to go.

Nola Campbell is Lecturer and Coordinator of Online Teaching Professional
Development and Support, School of Education, University of Waikato To contact
Nola; email ngc@waikato.ac.nz

. . . information . . .
information literacy: literacy: information literacy:
definitions & Iearniny.& school libraries and teacher- TheSchoolQuarterly.com
discussion ning librarians
thinking
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Reshaping Academic Practices through Multi and Hypermedia

Iliana Nikolova
Department of Information Technologies,
Faculty of Mathematicsand Informatics,
University of Sofia
Bulgaria
iliana@fmi.uni-sofia.bg

Abstract: This paper focuses on the influences of multimedia and hypermedia technologies
on the academic practices of a higher education unit. It traces the ways in which these
technologies penetrate its research, development and teaching. Multifaceted uses of Web are
illustrated: as environment for course design and delivery, as research project support
environment, as product integrator, as facilitator of dissemination of research outcomes and
support for their implementation. Examples of on-line courses, methodology and tools for
Webrbased course development, and specialized educational Web sites are presented. Pros
and cons of this Weborientated approach are discussed and current problems are identified.
Multimedia developments for children — an authoring tool and applications, developed by a
Eurgpean consortium - are also reported. Finaly, reflections on the overall dimension of
change are made.

I ntroduction

We are witnesses and active participants in a vast process of globalization of education, educational
communications and professional collaboration due to the remarkable developments in the area of distributed
hypermedia systems and their applications. This tendency calls for adequate changes in the traditional activities
of higher education institutions to effectively integrate these innovations. Challenged by the technology rich
reality, many higher education units innovate their practices — either revolutionary restructure or evolutionary
enrich and re-engineer (Collis 1997) a broad range of activities. This paper focuses on the impact of multimedia
and hypermedia technologies on the academic practices of the Department of Information Technologies at the
Faculty of Mathematics and Informatics, University of Sofia. First the ways in which these technologies
penetrate research, development and teaching are traced. Then examples of onine courses and methodology and
tools for Web-based course design and delivery are presented. Next the utilization of Web as facilitator of
dissemination of research outcomes and support for their implementation is discussed. Current multimedia
developments —an authoring tool for children and applications, developed by a European consortium — are also
reported. Finally, pros and cons of this hypermedia-orientated approach are discussed, problems are identified,
and the dimension of the overall changeis estimated.

“Webbing” Research, Development and Teaching: An Overview of Adopted Web Uses

I would define “academic practices’ for our Department as including teaching, research and development and
naturally embedding communication and collaboration —within the staff, with students, with other professionals.
Dissemination of research outcomes and implementation of our developmentssupplement our activities aswell.
All components of our work have been significantly influenced by the developments in the networked
multimedia and hypermedia. To understand how, let us start from the Department’s Homepage (http://www-
it.fmi.uni-sofia.bg/) which is in itself a small evidence of these influences — we are citizens of the cyberspace
now.

Through the sections “ About us” and “ Staff” the Department’ s profile and each of us are now accessible on-line,
which eases our contacts with colleagues and students and helps expanding our local and international
collaboration.



“Teaching” is a major section here. The Department is responsible for the informatics part of the B.Sc. program
“Mathematics and Informatics’, which prepares teachers in mathematics and informatics. We also run an in-
service teacher training center and offer two M.Sc programs: “Information and Communication Technologies’
and “Artificial Intelligence”, and run informatics courses for an MBA program. Information about these
programs is now available on-line, and contacts with responsible persons are directly possble. This enhances the
efficiency of our information provision and two-way communication. One major change, which will be discussed
in more details later, is the orientation to on-line teaching. Most of the on-line courses offered by the
Department are accessible from here too.

Another dimension of change refers to thenature of our teaching. Since 1984, when the unit was established, we
have gone through different phases where different models of instruction have dominated. Almost skipping the
typical for those days in Bulgaria highly structured, teacher-centered classroom instruction (relying mostly on
the teachers and textbooks as sources of information), we went through less-guided, learner-centered,
exploratory style instructional environments; arriving at constructivist principles and stimulating active learning
(Campbell 1998). Today our teaching, especially in the graduate courses, is flexible and highly individualized. It
widely embeds the project approach (Nikolova & Sendova 1995) and strongly relies on the “active learner”
assumption and her/his access to information and knowledge, both locally and virtually. Thiswouldn’t have been
possible without technological facilitation: availability of multimedia learning environments, Web, Intranets,
Intemet tools for communication and collaboration. The changes in the nature of the teaching can be summarized
as: from teacher-centered to learner-centered pedagogy, from classroomoriented to more individualized
teaching, from tool -oriented (as far as computer use is concerned) to technology mediated teaching and
learning.

The “Research” section links to homepages of a number of national and international research projects. Within
them Internet is used for disseminating information - to announce our research to others; for communication
among partners, sharing project resources and collaborative development of project outcomes during the
lifetime of the project (e.g. MATCh [1]: homepage, Workspace, Resource bank; MALL2000); for sharing
research outcomes and products with users (VALUE, GEOMLAND). In this way project participation and
international collaboration are greatly facilitated.

The “Activities” section links to Web pages of conferences, workshops and seminars organized by the
Department. While for earlier conferences we used to only provide information, recent conference Web site
embed more interactivity and allow on-line registration (e.g. EUROLOGQ99), which is a step towards a higher
level of organization and time saving for participants and organizers.

The “Student project” area is used to expose good master’s projects and to store temporarily some students’
course projects- for peersto view and share. This transparency of their work creates additional motivation.

The “Electronic Catalogues” section contains topics-oriented collections of referencesto on-line resources. They
have been developed for students by students and serve as avirtual extension of the student’ slibrary. In thisway
peer support isfacilitated.

Discussion

Building our Web presence was an early grass-root initiative of our Department. It was later promoted at
administrative level and all departments are encouraged now “to go” on the University Web site. We are aware
that there is much room for improvement and enrichment of aur Web site, e.g. to build more interactivity and
services, to more frequently update the information. Nevertheless and despite that being on the Web is trivial
today for most academic units in the developed countries, we should acknowledge that this “small” step,
facilitated by the utilization of hypermediatechnologies, really made a difference in our professional lives.

[1] URLs are provided in the reference section as “on-line resources’



Teaching Ontline

During the past few years there has been a definite tendency in the Department to integrate Web as a support tool
in the teaching and learning process, to design Web-based courses (even for on-site students) and transfer
existing courses, partly or fully, to the Web.

Why?

We went on-line for a number of reasons:

- wewerechallenged by some research projects, in which we participated, and gained initial experience from;

- thisis an appropriate solution for our local environment, as a Web-based course provides the flexibility
which our students need and we want to offer them;

- access to course resources and related international publicationsis easier for the studentsin thisway (it may
sound paradoxically, but it istrue in our case, where new books in English hardly reach students’ libraries)

- itextendsthe scope of our teaching geographically and in the number of students taught

- iteasesthereuse of course materials

- it easessharing courses and resources among staff

Some examples of On-line Cour ses

Most of the courses developed at the Department are supported by course Web sites, built around the virtual
university and classroom metaphors (Nikolov & Nikolova 1996; Dicheva, Djakova & Bachvarova 1998). The
site integrates course materials and links to ontline resources, possibilities for interaction between the instructor
and students and among students themselves. Some course Web sites support group discussions through WWW
boards, some allow on-line testing with automatic assessment. In most cases the courses are taught in a
“simulated distance” mode — with some face-to-face sessions, but most of the students activities, assignments
and communication are performed at student’s convenience within a given period of time. The results are
delivered to the instructor via email or by uploading to the Web site. A few course examples are presented
below.

Telematics and Distance Education

An elective graduate course from the “ICT” M.Sc. program (an early version of this course was the first
experiment for teaching on-line in the Department). Developed as a self-initiative of the instructor, without any
financial or administrative support. It was inspired by the course “Tele-learning” (Collis 1997) and is supported
by a Web site (Fig. 1) which embeds course information and study materials, allows personal and group e
mailing and group discussion. The course is organized in units, each unit presuming self study of preparation
material, faceto face session, off-class individual learning activities, and assignments submitted electronically.
Feedback is provided either individually - by email or face-to-face - or through a Web discussion board. All
students develop course projects, individually or in groups of two. Project guidelines and support are provided
through the Web site too.

Business English

Developed in the frames of a European project. The Web site (Fig. 2) is built aound the virtual classroom
metaphor (Stefanov, Dicheva, Nikolov & Djakova 1998): there are walls (for course description and syllabus),
message board (for instructor’s guidelines), shelf (for frequently used ‘books'/sources), corners (for self-study
activities), gateways (to the Post Office, Student Centre, Conference Centre, Video Centre, Library, and the
Cafe). The unitsinclude pre-reading, reading and post-reading activities and interactive assignments.
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Figure 1: “Telematics and Distance Education” course
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Figure 2: “Business English” course

Business on the Internet

Developed in the frames of a European project. Intended for graduate students in Economics and Business
administration and clients from SME. Delivered through a virtual learning environment (Nikolov & Stefanov
1998) providing access to lectures and guest lectures, resource bank, tests and essays, group discussion.

Discussion

The experience gained so far has outlined both positive and negative aspects of Web-based teaching (Nikolova
& Collis 1998; Dicheva, Djakova & Bachvarova 1998). According to students' views among the advantages are:
“flexible in space and time, which is very convenient; allows better concentration when studying on your own; allows your

own pace through the course material, which enhances motivation; ontline, nonsubjective testing; stimulates regular
learning during the semester”, while some drawbacks are: “problems with speed of access and network stability -
alternative ways of offering the course material, where possible, is desirable to minimize the on-line reading time; more
intensive feedback from the instructor is necessary when the courseis fully on-line” .

One major specifics of the on-ine courses is that they rely very much on the self-motivation and self-control of
the learners, on the one hand, and appropriate technological infrastructure, on the other. Before a wider

exploitation is considered, more in-depth evaluation is still needed and stronger administrative support is desired.



M ethodology and Tools for Web-Based Cour se Design and Ddlivery

The Department has to deliver instruction in the field of ICT to different target groups — pre-service and in-
service teachers, master studentsin ICT, Al and BA. The tendency to employ hypermedia technologies and the
experience gained from the first Web-based courses called for a more general solution in order to offer more
flexibility for the students while at the same time being more efficient in course design and development. A

method for designing flexible instructional modules was developed (Nikolova 1996) to assist in designing

modules, which are adaptable to different learner’s needs and different delivery platforms. Later two software
tools were developed to support the implementation of the method: Course Wizard - a desktop databasedriven
application, and Course Developer — a multi-user Web-integrated databasedriven system. The method and the
tools are briefly presented below.

TheMethod for Flexible Instructional M odules Development

The method is rooted in the theory of flexible learning (Van den Brande 1993; Callis, Vingerhoets & Moonen
1995). Flexibility is defined as offering the learner choices with respect to a number of flexibility dimensions,
related to course time, content, entry requirements, instructional approaches and learning materials, delivery and
logistics (Collis 1996). Telematics has an essential role to play when planning for more flexibility. For example,
adding a tele-learning dimension to a traditional course, one can distinguish two further stages (Collis, 1996):
pedagogical enrichment - when the components of the course and their balance are preserved, but the nature of
activities changes due to the new possibilities offered by teledearning; pedagogical re-engineering - when the
course changes both in structure and nature of the activities.

The method is developed for an instructional provider (the Department, in our case) who, while given limited
staff time and resources, has to design instruction for a range of learners’ groups who share similar needs in a
particular subject domain. It prescribes to construct a generic module which permits adaptations (variants for
each group), the overall effort in terms of staff time and resources being less than when developing the variants
separately. The method encourages team course design.

The main concepts employed by the method are: generic module, adaptation and resource bank. The generic
moduleis designed for a particular subject domain and for a defined range of target groups. It is abackbonein
terms of content, pedagogical profile and instructional materials. It is not a ready-to-use instructional module in
itself, but a resource, which purpose is to facilitate the production of adaptations. An adaptation (Fig. 3) isa
ready -to-use instructional module, which derives from the generic module and is designed for a particular target
group. At certain moments more than one adaptation will exist around one generic module. The resource bank
(Fig. 4) isaset of resources (stored in a database) which can be used to produce adaptations and to revise the
generic module. Elements are added to the resource bank during the whole process of method application.

Other Adaptations
Goneric Moduls

Now
Adaplalion

Reosource Bank

Other sources

Figure 3: How an adaptation derives
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Figure 4: A Resource Bank

The Course Modd

A course is a set of units. Each unit can have its own structure (Fig. 5), which is a subset of a predefined
component set (default pedagogical profile). The latter includes: lecture or demonstration, communication b/n
instructor and learner, group discussions, individual study and preparing exercises, individual or group project,
student’s testing, feedback from the instructor (Collis 1997). To each component one or more instructional
meterials can be assigned. The instructional materials are part of the resource bank and are stored in the course
database. The database also stores information (as links) about the structure of the course and its units.

topic

INDIVIDUAL GROUP
(PRESENTATIO@ (ASSIGNMENT) ( ACTIVITIES ) ( FEEDBACK ) ( PROJECT )
Audio Electronic
a WWW
Document
Reference to
Printed Materi

Lecture Text

On-line
Resource

Electronic
Text

Figure 5: Sample unit structure

CourseWizard: A Desktop Program for Cour se Design and Course Web Site Generation

Course Wizard is a desktop application (Nikolova & Pelovski 1998), which leads the designer through the
process of building a generic module and/or an adaptation. Throughout this process the course database is
created - the designer provides course information, schedule and structure, assigns materials. Then the course
Web site is automatically generated by using an existing template and asking the designer to specify additional
information to customise the layout (Fig. 6). The Web site of the “Telematics and Distance Education” course
(Fig. 1) is an illustration of the result. Course Wizard eases the multiple uses and updates of a course. The
program isimplemented in Borland Delphi and usesBorland Interbase Server.
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Figure 6: Course Wizard: Specifying the course homepage

CourseDeveloper: A Web-based Cour se Support System

Course Developer (Nikolova, Boyanov & Dimitrov 1999) is an ancestor of Course Wizard in terms that it
supportsthe design of courses of the above model and generates a Web site to mediate the course delivery. It has
additional features and functionality though, which make it a powerful course support system. It has a Web
interface (Fig. 7) and enables team development/update of a course over the network. It allows different types of
users - administrator, designer, tutor, student and guest - with different access permissions. Supports not only the
process of course design and development, but also course delivery by offering registration of tutors and
students, access to course materials, internal course mail, discussion center and information on student progress
and tutor’'s tasks. A module for automatic test generation and student assessment is also available. Course

Developer is a Web-integrated, database-driven system, which uses dynamic pages based on the ASP
technology.
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Discussion

Web-based course environments require powerful infrastructure and are expensive to produce. Many
professional systems for Web-based course support exist nowadays (http://www.online.uillinois.edu/oakley/):
Mallard, CyberProf, Web Course in a Box, TopClass, WebCT, Lotus Learning Space and many more. Our
Course Developer system is a result of the research effort of a small group of people and was developed with
almost no financial support. In this sense it can hardly compete with the above systems. The advantages are that
it istailor-made — it closely fits our needs, and the work on it allowed us to not only be users, but also engineers
of such environment, which has an added value for better understanding the anatomy of the process, tools and
outcomes. If we move to a large-scale on-line teaching, we will probably choose companies’ products, but the
experience gained will still be valuable and helpful.

Sharing Research and Development Outcomes and Providing Support to Users

A significant part of the Department’s research and development outcomes is directly useful for schools and
teachers, but there is neither appropriate infrastructure, nor organizational and administrative support for

bringing it to them. It is quite cumbersome to manage the flow of individual and group requests coming from all
over the country, organize in-service teacher training and follow-up activities, as a voluntary supplement to one’s
regular activities. Still we continue doing it as teachers inquire us and we feel we can help. But it is very

important to be able to do it with minimum time, effort and distraction from our direct work. Some examples of
employing the Web to ease the transition from research labs to potential users are presented below.

VALUE- A Virtual Almanac for Logo Usersand Educators

The project “Learning by developing with Comenius Logo”, initiated by the Teacher Training Center run by the
Department, aims to bring the spirit of Logo and Logo educational philosophy to the Bulgarian schools
(Nikolova 1997). Comenius Logo (Blaho & Kalas 1998) - an attractive and sophisticated environment with
considerable conceptual and operational power - was chosen as software platform. We adapted the system to the
Bulgarian language, developed Bulgarian on-line help, and a whole range of reference, teaching and learning
materials (lessons, problems, projects, microworlds) for teachers and students. In this sense the project is a good
example for initiating and supporting educational innovations (Fullan 1991). We used the Web as a
supplementary channel for delivering our production to users, getting feedback and establishing collaboration
with motivated teachers. VALUE: A Virtual Almanac for Logo Users and Educators was created (Nikolova &
Ginkulova 1998). We integrated there the developed materials and embedded communication and discussion
(Conference Room metaphor), event announcement (Message Board), building virtual Logo community (Guest
Book metaphor). For easier orientation within the site a site map (Fig. 8) is available. A lot of users benefit from
VALUE, which lowers significantly our load and contributes to the effectiveness of the implementation process.
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GEOMLAND-A Laboratory for Mathematics Explorationsin Logo Style

GEOMLAND (Sendov & Sendova 1997) is a powerful Logo style learning environment for mathematics
explorations, developed at the Department. Its dissemination and school implementation is accompanied with
similar problems as the ones mentioned above. A recently developed Web site (Fig. 9) makes it convenient to
provide users with what they need —the software is downloadable from there, research and methodology papers,
demonstrations and examples are available. The time spent until recently on personally advising users, providing
information and demonstration for them can be now allocated to other tasks.
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Figure9 A GEOMLAND Web page
School Resource Bank — A Subject-Oriented Web Resour ce Catalog

Our students make field-oriented Web searches and develop useful collections of annotated on-line resources.
One example is the School Resource Bank (Fig. 10), which is a subject-oriented educational catalog. It is

included in the Department’s Web site and offered also to the Bulgarian 1* EARN section for use by schools with
Internet access.
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Discussion

Maintaining educational Web sites does not only save time and help reach more users. Feedback from usersis
facilitated, two-way communication channel and mutual collaboration are established. Another positive effect is,
that offering meaningful material and helpful interactions to teachers in such a way, they get used to using
Internet for educational resources and motivated to make their own Web devel opments.

MATCh: A Multimedia Authoring Tool for Children

A recent European project with partners form Slovakia, Hungary, Holland, UK, Greece and Bulgaria was
devoted to developing an environment for multimedia authoring for children (Triantafilou et al 1997).

MATCh Overview

The system employs the constructivist learning philosophy and supports creative thinking and expression by
means of multimedia technologies. It consists of five tools — Frame, Sound, Animation, Story and Web editors.
In the Story editor the user can create applications (stories) by combining multimedia resources — either already
available or self-produced by the Frame, Sound and Animation editors. The Story editor can be entered at three
levels (Fig. 11): beginner’s, intermediate, advanced, and two modes: run (to play a story) and edit (to create a
story). The Web editor can export (with some restrictions) a story into a Web presentation. During the school
testing the environment was well accepted by the teachers and students and proved to be an appropriate
component of today’s technology rich classroom. Especialy the Story editor, with the ease of use and

attractiveness of the final result, was valued as a motivating and rich context for active learning and creative
expression. An important requirement for the effective use of the system is the availability of rich libraries of
multimediaresources for the children to start.
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Figure 11: Story Editor: Entry Screen

Applications Developed by the Bulgarian Team

Several MATCh applications were developed to demonstrate the power of the environment and serve as system
testbeds. Some of them are quite complex and have an educational value on their own.



Multimedia Screen Cards

A multimedia screen card is a moving, speaking, singing card, the user can play with (click on certain elements
to make something happen), print, modify, export into a Web page. Each card has its own scenario, i.e. is a short
multimedia story. The application faces children with most popular European traditions and festivals and with
personal occasions, when people interact with each other by sending greetings, expressing good wishes or
appologies. It tends to stimulate children for a more social style of behavior and interaction by using new means
of expression - multimedia technologies. Sixteen sample cards for different occasions were developed (for
Christmas, St. Valentine's Day, Easter, Mother's Day, Birthday, GetWell, Apology, etc.) and built into a
consistent Screen Card World with a well designed visual navigation. The user is taken by hand by the main
character, the Duck, who tells astory about each occasion (Fig. 12). Then the sample cards for this occasion can
be played with (fig. 13). Not only can the child enjoy the Screen Cards World — its cognitive value, intriguity,
variety, brightness, dynamics and interactivity. There is more: she can use the rich collection of resources
developed for this application — actors, images, sounds, music, recorded speech, backgrounds —and combine
them in her own way, thus designing her own cards and multimedia stories.
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Figure 12: Multimedia Screen Cards application

Figure 13: Playing sample cards. “Apology” and “ Get Well”



Savethe Animals

This application illustrates the possibility to design multimedia games with Match. It is a story where the child
plays the role of a Zoo Detective, trying to help an animal in danger (Fig. 14). The application has a modular
structure and allows modification and extension. A rich collection of resources was developed for it: animated
actorsand animals, mediafilesand backgrounds.
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Figure 14: Save the Animals (Editing a page of the story)
Children’s Projects
While testing the system and applications in school, children made their own production with MATCh —
individual screen cards and class projects: “Meet our class’ (Fig. 15) and “Class album”. Thiswork kept them

very much involved. An interest to different types of information was provoked and children were motivated to
learn more about using and processing texts, pictures, movements, sounds and music.
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Figure 15: Meet Our Class project




Discussion

Why multimedia authoring for children? To provoke children’s thinking, imagination, expression, active
learning (Druin & Solomin 96). To enable children taste the process of creating multimedia and personalize the
basic concepts of the multimedia world surrounding them. To create a context, in which each child can
contribute to an enjoyable collaborative activity with what s/he is talented for — choosing/creating/mixing music,
telling a story, creating an interesting scenario, drawing, producing animation, designing interface. There are
various roles as various the children’ s preferences can be.

Reflections

The dimension of change illustrated by the above is not only a technological one. It is much broader, concerns
attitudes and culture and refers to both professional and personal level. The overall tendency of virtualization and
globalization of our professional lives is sometimes in conflict with the intuitive reaction to defend ourselves
from an intra-personal Internet invasion. On the other hand, armed with the modern technologies, we were able
to establish a meaningful context for challenging and rewarding professional activities within an environment,
which is still suffering from social, economic and organizational deficiencies.
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The following text is an excerpt from Chapter 2, Nikolova |. (1996) Design of a Method
for Flexible Instructional Modules Development Master’ s thesis Master’ s Programme
“ Educational and Training Systems Design” University of Twente, The Netherlands.

2.2. Flexibility, learning and instruction

“ Course providers will need to become ‘module providers' in order to
provide more flexible range of options from the content, sequence and
pacing perspective than is possible if one continues to think only for

‘courses’” .
(Coallis, 1995 b, p. 35)

Theissue of flexibility in learning has gained significant attention recently. Severa researchers
(among others: Holmberg, 1977, 1989; Cunningham, 1987; Van den Brande, 1993; Callis,
Vingerhoets, Moonen, 1995) have contributed to the elaboration of the concept, its
operationdization and the analysis of related issues. A number of European Commisson
programs have been initiated to provide ground and support for research and development in
the fidd of flexible and distance learning as well. Among these aree COMETT 1&l1,
EUROTECHNET, FORCE, ERASMUS, LINGUA, DELTA (for adescription see van den
Brande, 1995, p. 36-43). Several cross-nationd initiatives on flexible and distance education in
an European context have been undertaken, such as: EADTU - an Association of distance
teaching universities throughout Europe, SATURN - an independent association of users and
producers of distance training, EUROSTEP - an educationa broadcasting channel, CHANNEL
e - educationd teevison programs, EuroPACE - educational satdllite service, JANUS - a Joint
Academic Network using satdllites, PLUTO - aproject to link teacher training inditutions for
joint development work in CIT and languages (for a description see Van den Brande, 1993, p.
43-52).

The profound research and development related to flexible and distance learning have clarified
the concept of flexibility and identified its major agpects and have provided a basis for many
smaller scale projects which address local needs and aim at solving current problems by
employing the issue of flexibility. Thiswork is one such example.

2.2.1. What is‘flexibility in learning’ ?

Hexibility is consdered in terms of adaptation of learning to the individua needs and preferred
learning modes (Van den Brande, 1993). Enabling interaction between tutors and learners
and/or among learners themsdves is seen as criticaly important.
“ Flexible learning is enabling lear nersto learn when they want (frequency, timing, duration),
how they want (modes of learning), and what they want (that is |ear ners can define what

constitutes learning to them).
(Van den Brande, 1993, p. 2)



2.2.2. Why isflexibility important?

Flexibility is consdered a key construct in the European training (Callis, Vingerhoets &
Moonen, 1995). The research performed under the TeleScopia Project (Trans-European
LEarning Systems for Crassborder OPen and Interactive Applications - a one-year specia EC
joint project initiated in 1994), has put forward anew training paradigm - increasing flexibility
for the learner - and has formulated and systematicaly tested the hypothesis the more
flexibility in training offer, the more productivity in the training system (Collis,
Vingerhoets & Moonen, 1995), where the underlying axiomatic assumption is that more
productivity in training output is desrable. Increasing flexibility is consdered important for
persond, educationa and economic reasons. Telemdtics is seen as a powerful facilitator of a
more-flexible training offer.

2.2.3. What constitutes ‘flexibility’ ?

A recent sudy on flexibility (Callis, Vingerhoets & Moonen, 1995) has identified 19 different
flexibility dimensions, grouped into five categories, asshownin Table 2:

time of course participation

content

entry requirements

ingtructiona approaches and learning materids
course ddivery and logigtics

Thus flexibility is defined (Collis, 1995b) as giving the learner choices with relation to these
flexibility dimensions.

! “More productivity’ is defined asimproving the cost-effectiveness ratio of the training system and is
claimed to occur by maximizing the effectiveness of the training system with respect to costs (Moonen,
1986) .



Table 2. Flexibility dimensions (after Callis, B., Vingerhoets, J. & Moonen, J.,, 1995, p. 12)

Categories N Flexibility dimensions Possible options
1 | Time (date) at which the course begins pre-defined by the instructor, pre-defined by the learner, any time
Time 2 | Timesfor participation within the course fixed hours, periods during the workday, weekends, blocks of released time
of course 3 | Tempo at which the learner moves through fixed, flexiblein pre-set boundaries, the learner decides
participation the course
4 | Timewhen assessment occurs fixed, the learners negotiates with the instructor, the learner decides
5 | Topics covered within the course fixed, the learner participatesin content selection, the learner decides
Content 6 | Sequencein which topics are covered in acourse fixed content path, the learner makes choices among alternatives
of 7 | Amount of learning activities expected to be complete all, possibility to not participate in some activities, the learner
the compl eted within the course decides
course 8 | Level of difficulty of the course content basic, intermediate, advanced
9 | Assessment standards relative to the course fixed by the instructor, negotiated between the |earner and the instructor
content
Entry requirements | 10 | Pre-requisites for course participation fixed requirements, when the learner decidesis useful
Instructional 11 | Socia organization of learning follow the course individually, follow the course as part of a group
approaches and 12 | Language for communication in the course fixed, choices among aternatives
learning 13 | Learning materias paper format, multimedia DB, educational software, WWW resources, video
materids 14 | Pedagogy of the course fixed, making choices:. instructor as consultant, collaborator, facilitator
Course 15 | Timesand places where support is available fixed, within pre-defined boundaries, learner’ s choice - ‘ just-in-time’
delivery 16 | Method of obtaining support face-to-face, from a distance - telephone, fax, computer communications
and 17 | Types of support available individually, within agroup
logistics 18 | Place for study and course participation learning center, home-based, network-based
19 | Delivery channelsfor the course face-to-face sessions, post, television broadcast, computer network




Not al choices are dways feasble, moreover - some options are mutualy exclusive, for
example if “home-based” technica platform is chosen, than the option “part-of-a-group” as
sodid organization of learning will be difficult to implement; if afully remote ddivery formis
chosen, then “red-time red human-to- human interaction” will not be a possible option; if
“group-activities’ are to be emphasized, then the choices of the learners about content, pace,

language get limited.

In Section 2.3, Table 3, flexibility dimensons which are redidtic for the Department to
implement, both, in a short and long term, are identified.

2.2.4. How does ‘mor e flexibility’ reflect on the instructional process?

If we condder atypica traditiond course, we shall find little or no room for learner’ s choices
gart and end dates of the course are fixed; the content is determined by the course ddliverer in
advance; there are normdly certain prerequisites for taking the course;

the ingtructiona approaches are chosen by the ingtructor and afixed set of learning materidsis
carefully selected and prepared in advance; course organization is aso pre-defined. Thisisone
extreme.

On the other extreme of the continuum is a flexible learning process:

“ just-in-time, wor kplace-based, probleminduced |earning, about which the learner makes key
choices and which occurslife-long”
(Arnett, 1993)

Such “jugt-in-time learning” is defined as.

“access to integrated learning materials, information banks, communication channels, ant tools,
so the learner, at his desktop, can call up the appropriate amount and content and type of
learning material when it is necessary and useful for his work and performance”

(Barker, Richards, S. & Banerji, 1993)
Somewhere between these two extremes are the more-flexible learning patterns of today.
2.2.5. New rolesfor teachersand learners
Flexible learning gives more freedom and choices to the learner while a the same time it
imposes higher demands on learner’ s salf-directness, self-motivation, sef-control. The “active

learner” assumption is axiomatic.

The teacher has to step out of the traditiona ingtructor’ s role; instead, arole of consultant,
collaborator, facilitator becomes dominating.



2.2.6. Therole of telematics

Tdemdtics plays an important role in providing more flexibility for the learner: computer
networking and computer-based telecommunications empower connectivity and communication
between the ingtructor and learner and among learners themsealves, dlowing both - synchronous
and asynchronous one-to-one and one-to-many communication. This facilitates the learners
choice to study “when they want”. Interactivity in its broad sense - not only human interaction,
but interaction with the learning materid - is naturdly built in the WWW - the most popular
platform nowadays for flexible and distance learning. It dlows the learners to define their own
path through the learning materid - to study “what they want”. The fact, that, in principle,
WWW ‘isadways there’ - day and night - makes the learner independent in time and space if
WWW is chosen asingructiond delivery platform.

2.2.7. Flexibility and this study
In this study we gpproach the issue of flexibility from two sides (we build two hypotheses):

From a learner’s perspective, as client satisfaction is amain focusin the Department’s
concerns (seeitem c of the criteriafor our method ): A flexible instructiond offer would better
gpproach the needs of the learners alowing them to choose the options most suitable for them
and as such, would lead to a better training output (as atailor-made dress - assuming the tailor
isgood! - will fit the figure better than the mass- production one and will produce a better
practical and aesthetic effect). This hypothesisis built upon findings from the theory, eg.:

“ From a psychological perspective, situating learning in meaningful problems and giving the
learner control over hislearning choices are seen as critical to learning effectiveness’

(Jonassen, Campbell & Davidson, 1994)

One important point to make, is that ‘ more-flexibility’ is concaved in thiswork as mostly
offering the learner choices prior to instruction. Normally, once an option has been sdlected, it
isvdid from this moment on, for example: the level of difficulty at which the course darts; socid
organization, most of course ddivery and logistic dements. There are though, some flexibility
dimensions for which options remain open during the instruction as well, for example: choice
of communication channels, method of obtaining support.

Fromtheinstructional designer’s perspective, i.e., from the Department’ s point of view:
(seeitemsa and b of the criteriafor our method). This perspective is discussed in the coming
sections. Section 2.3 shows how more learner’ sflexibility reflects on the ingructiond profile of
amodule and rdaesthisto our particular case by identifying which flexibility options are
redigtic for the Department to implement, both, in ashort and in along term. Section 2.4 dedls
with theissue of designing flexible ingtructiona module, i.e. which alows adaptations,
gpproaching it from a curriculum development sde and in terms of designers effort and



resources. Section 2.5 discusses the factors influencing the organizationa acceptance or
resistance to a new approach.

2.3. Per spectives of flexibility in the “instructional profile” of a module

To operationdize the representation of an ingructional module we use a framework from the
literature - Instructional profile or Categorization of course components (Callis, 1996 a,
Ch.1, 1.5.1). We extend this framework by two additional categories. “Instructor’ s feedback”
(this aspect was consdered in the origind categorization, though not as a separate component,
but as an integra part of other components) and “Integration” (the idea for course components
integration is expressed in arecent work of the same author - Collis, 1996 b - and has been
illugtrated by the use of a course WWW environment).

How does flexibility map onto the ingtructiond profile of amodule? Table 3 presents the result
of this mapping: we suggest how each ingructional component can be shaped to alow more
flexibility. The multifaceted nature of flexibility makesit difficult to represent the results of  this
mapping in atwo-dimensiond form. For this reason Table 3 does not show dl possible variants,
but only a subset related to instructiona approaches, learning materids, course ddivery and
logidtics. The last two columnsin Table 3 relate the theoretical considerations to our particular
case - here we identify which flexibility options are redidtic for the Department to offer, both, in
ashort term (ST) and long term (L T).

One can notice, that interactive video, for example, has not been considered neither in short, nor
inlong term. Thisis due to the fact that this technology is not popular in the Bulgarian
educationd system and it will be too cosily to implement it, as buying equipment and building
atitudes and skills will beinvolved. Technicd and financia reasons determine the Department’s
attitude to telephone and video-conferencing as well.



Table 3. Ingructiond profile of a module which incorporates more flexibility related to
ingructiona approaches, learning materias and course ddivery and logidtics

Instructional components Variantsreflecting different flexibility dimensions ST2 | LTS

- face-to-face session (group mode) v
Lesson presentation and | - printed lecture (individual mode) v
demonstration by the - computer-based multimedia (individual/group mode) v
instructor - interactive video (individual or group mode)

- TV-lecture (individual or group mode) v

- WWW presentation (individual or group mode) v
One-to-one - face-to-face v
communication b/n the - post v
instructor and alearner - telephone, fax v

- electronic chat or e-mail v

- face-to-face v
Group discussions - telephone conferencing

- video conferencing

- computer conferencing (on-line, off-line) v

- printed materials v
Individual study, reading | - electronic texts v
and following prepared - educational software v
exXercises - computer-based multimedia v

- WWW resource v

- interactive video
Individual production, - theinstructor formulates the topic v
making a project or an - the learner negotiates the topic with the instructor v
essay - the learner works on a self-chosen topic v
Group project whereeach | - by face-to-face interaction and collaboration v
member of the group - collaboration via post v
contributes to the group’s | - collaboration viatelephone, fax v
problem - collaboration via computer network v

- conventional objective testing (multiple-choice, ...) v
Being tested on what has | - computer-assisted testing v
been learned - computerized adaptive testing v

- performance assessment (essay, problem-solving, project) v

- portfolio assessment v

- at fixed moments within the course v

- on learner’ srequest (just-in-time) v
Feedback from the - individually v
instructor -inagroup v

- face-to-face j

- remote (post, telephone, fax, e-mail, computer conference)

- face-to-face sessions v

- e-mail from the instructor v
Integration of the - WWW environment v
components - discussion group (LISTSERV) v

- newsgroup v

v

- conferencing system

2 Flexibility options which the Department can implement in Short Term.
® Flexibility options which are realistic to the Department only in aLong Term.




2.4. Per spectives on designing a module with flexibility in mind

Striving for more flexibility for the learner, it swiser to beer flexibility in mind during the design
phase - be prepared to give the learner choices and design the course accordingly. A course
designed in such a way would not have to be re-engineered or even reconceptualized (Callis,
1995 b) in order to enable the learner choose a preferred option. What isinvolved in designing
such aflexible training solution? Below we andyze this from a curriculum development sde
(Section 2.4.1) and from the Department’ s perspective - estimating the effort and resources
involved (Section 2.4.2).

2.4.1. From a curriculum-development side

Thinking about content selection and organi zation gpproach for our Method, we studied
different approaches to designing and organizing curricula. These include (Henson, 1995):
Subject-Centered curriculum, Broad-Fdds curriculum, Core curriculum, Trump Plan, Spird
curriculum, Magtery Learning curriculum, Open education curriculum, Problem-Solving
curriculum. None of these curriculum designsisredly unique - dl have something in common
with others - but each involves a unique combination of features according to scope, sequence,
continuity (Smoothness over time), articulation (smoothness over content and sequence) and
balance (Henson, 1995, p. 178).

Studying these designs we identified the Core curriculum gpproach (which originated from
Frangs Parker) as most gppropriate for our purposes of desgning aflexible training solution.
This choice is based on the following characterigtics of the Core curriculum design, the essence
of which isgraphicdly represented on Figure 4:

Core: Common
learnings, or
general education
universally
required of
all students

Figure 4. Structure of the Core Curriculum Design (after Henson, 1995, p. 157)

V-vocational course; S- special interest course, P-pre-professional course, D-academic discipline course



The theory behind the Core curriculum gpproach isthat some content is indispensable for dl
learners - this condtitutes the core, while at the same time a versdility dimension should be
provided in the curriculum - acombination of content and activities to meet particular gods
- to better gpproach individua student needs. We vaue this focus on students in the Core
curriculum approach.

Besides, as Oliva (1992, p.305) hasidentified among his six characteristics of the Core
curriculum: it “encourages teechers to plan with the sudents’ (which isin tune with the
flexibility dimenson related to content), .. .the primary method of learning is problem
solving...” (which corresponds to our philosophy of “learning-by-doing’), it “provides
student guidance’.

According to “how to” apply the core curriculum gpproach: Content and activities can be
selected on the base of the desired learning outcomes (Henson, 1995, p. 171). Thisiswhat will
possibly be vaued by our clients (item c of the criteriafor the Method). In the activity sdection,
as aready mentioned above, an emphasis on problem-solving, and especidly - problem solving
in a cooperative manner, is desrable.

“ Group problem-solving has something for everybody, and can motivate different studentsin
many different ways. While solving group problems, students can |earn about teamwork,
leader ship, the subject-matter area of the problem and the problemitself.

(Dormody, 1991, p.4)

According to unit planning, apossible “anatomy” of alearning-teaching unit, as described and
illustrated in (Henson, 1995, p. 315), is presented here on Figure 5.

Philosophy

v

Goals

v

Objectives

v

<
<]
<_
Content <
<
<_

v

Teacher activities

v

Student activities

v

— Evaluation —

Yy VvV VvV VvV VvV vV

Figure 5. A learning-teaching unit (after Henson, 1995, p. 315)

Among the many ways to involve sudents, avariety of “learning avenues’, e.g.: textbooks,
discussons, fidd-trips, reports, projects, homework is suggested in (Henson, 1995, p.
340-348), which are appropriate to consider as optionsin our indruction.



2.4.2. From the sde of staff effort and institutional resour ces

Table 4 shows our rough estimation of cogts - in terms of staff effort and Department’s
resources - to desgn and deliver aflexible ingructiond module (learner’ sflexibility is consdered
here mainly isrelated to socid organization of learning and ingtructiond and ddivery media). We
do the estimation by weighting relatively the options within each instructiond category in Table
3.

Legend for Table 4:

The cost measurement assigned to each dternative is chosen according to the scale:

* - relatively cheap; ** - relatively expensive; *** - expensive; **** - very expensive,
and thereis no verticd relation (an “*’ in Category 1 and an *** in Category 2 do not represent
equal costs):

, - Separates costs for two options, listed next to each other;
| - separates the costs when ether selection (purchase) or salf-production isinvolved

How we determined the costs in Table 4? We identify what are the underlying staff activities
and egtimate the time and intellectua effort involved. For example, for the category “ One-to-
one communication”: in face-to-face communication, in generd, only the time for the
communication itsef isinvolved (no time to write down, print, send), but the intdlectud effort is
relatively high for such red-time communication - concentration is needed for a quick, adequate
reection right-on-the-spot; while in off-line computer communication more time is needed to
write and send the message, but the intellectud effort is rdaively lower, asmoretimeis
available to think over and react. Thus the two option get the same weight - *. For ont-line
computer communication time as for the off-line and effort as for face-to-face communication
areinvolved - this option gets**. For the group activities, for example, the time and effort of
the ingructor for organization, coordination of the activities is dso taken into account.
Department costs for computer communication are determined as low, considering that no
direct cogts from the Department are actudly involved (another body, University, for example,

pays).
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Table 4. Cods, in terms of gaff effort and resources, to design and deliver aflexible ingtructional module

Ingtructional components

Alternativesrelated to flexibility

Costs (staff effort)

Costs (Dept. resour ces)

face-to-face session (group mode)
printed lecture (individual mode)

* %

*

*

* %

L esson presentation and multimedia computer presentation (individual / group mode) *k [ Kk e
demonstration by the instructor interactive video (individual or group mode) Kk [ KAk *kkk
TV-lecture (individual or group mode) * ok *kkk
WWW presentation (individual or group mode) * ok ok *Hx
One-to-one communication face-to-face * *
between the instructor and a post *x *x
learner fax, telephone *k x *okk
computer communication (on-line, off-line) *k ok *
face-to-face * *
Group discussions telephone conferencing * % *x
video conferencing * % >k
computer conferencing (on-line, off-line) o x *
printed materials >k *x
Individual study, reading and electronic texts * *
following prepared exercises educational software, computer-based multimedia *k XKk K * ok
WWW resource * k% * %
interactive video *ok [h Kk *Hkk
Individual production, making a the instructor formulates the topic *x *
project or an essay the learner negotiates the topic with the instructor il *
the learner works on a self-chosen topic * *
Group project where each by face-to-face interaction and collaboration * *
member of the group contributes collaboration by telephone and post >k *x
to the group’ s problem collaboration via computer network ** *
conventional objectivetesting (multiple-choice, ...) * *
computer-assisted testing T *x
Being tested on what has been computerized adaptive testing *fwrn * ok

|learned

performance assessment (essay, problemtsolving, project)
portfolio assessment

Integration of the components

face-to-face sessions

e-mail from theinstructor (one-to-many)
WWW environment

conferencing system (many-to-many)

*k k%

* k%

1



Asindicated before, not dl options considered in Table 4 are applicable to our Department -
for example, those, related to interactive video, telephone conferencing, video conferencing, are
not feasible in our circumstances due to technica and financid reasons.

Studying the dataiin Table 4 one can easlly conclude that providing choices for the learner is not
the chegpest way to design ingtruction in terms of staff time and resources.

Ohbvioudy, there arered congraints for shifting from fixed to more-flexible instruction and
sometimes learner’ s flexibility can be seen as (Callis, 1995b, Table 9):

unmanageable - from atutor’s and course provider’s perspective;
not acceptable - from a palicy, organizationd or culturd perspective;
not affordable - from an economica point of view;

not realistic - some flexibility combinations are not compatible,



NETLogo Teachers Course
A Web-basad Sdf-L earning Courseon Logo

(or When the Web entanglesthe Turtle...)

[liana Hristova Nikolova, Evgenia lovkova Sendova,
Ivan Kurtev Ivanov, lvailo Ognyanov |Ivanov

Abgtract

The paper discusses a WWW course on Logo for teachers, developed recently in
the frames of the European NETLogo Initiative. The purpose of the course is
twofold: to demonstrate how Logo applications (microworlds) can support

learning in different subject areas, and, to enable teachers experience the Logo
programming language and Super Logo environment and motivate them to
become developers with Logo themselves. The course content is organized,

respectively, in two parts — Logo applicationsand Logo core The course is
intended and designed for self-learning. It utilizes hypertext and hypermedia as
content presentation medium and WWW as main delivery platform. An off-line
(CD) version of the course is also available. This paper focuses particularly on
the Logo Core content and on the Web design issues; course structure and
organization and navigation strategies.

1. Introduction

The scope of the NETLogo Project” is the establishment and operation of a European
WWW reference point for the use of open-ended educationd environments [4]. The
resllt was the NETLogo: The European Educational Interactive Ste [3]. This paper
discusses the NETLogo Teachers Training course, which is pat of the NETLogo
Teachers Educational Center. The objective was to develop a sdf-learning course
for teechers in the use of Logo, which covers the basics of the Logo programming
language and various Logo goplicaions, integrating adso pedagogicd issues on using
Logo in the dassoom. The course was designed and developed by a Bulgaian® and a
Hungarian tean® in cooperaion with the NETLogo partners®. It utilizes hypertext and
hypermedia technologies as means for content organization and presentation and
WWW & man ddivery plaform. The fully functiond verson of the course will be
sarved over the Internet via the NETLogo Web server. Course maerids with dight
modifications are dso available on CD-ROM.

! The NETLogo project (http://www.netlogo.org) was set up within the framework of the European
Educational Multimedia Programme (European Commission, 1997-1999).

% The course content, deali ng with Logo programming, and the overall Web design and development of
the course was done by ateam, including the authors of this paper.

% The course content, deali ng with the Logo applications, was developed by Marta Turcsanyi and
Andor Abonyi-Toth

4The list of the NETLogo partners is available from http://www.netlogo.org



2. CourseOverview

The NETLogo course is a sdf-learning course for teaches No specid tutoring,
forma teding, assessment or cetification is assumed. The leaning units ae
devdoped in such a way as to offer enough materid for exercisng and sdf-checking.
The user inteface has been dedgned as to provide an intuitive orientation in the

course and easy access to course materias.

The most naturdl way to work in the course is to have two windows open & the same
time the Web browsa’s window, displaying the course maerid, and the Logo
window (preferdbly Super Logo) - to experiment. Copying, peding and modifying
code from the course window to the Logo window is envisaged.

21. Target Group

The course is intended for primary and lower secondary school teachers who want to

dimulate and fadlitate credive leaning in ther dassooms by involving ther
dudents and themselvesin aitractive and engaging activities with Logo.

2.2. Goalsand Objectives

The course has two mgor gods:

to demondrate how Logo can be goplied to support learning in various subject
domans by exploring idess and condructing knowledge while investigating,
modifying and extending Logo microworlds,

to motivate and hep teachers acquire knowledge and <kills in Logo language and
environment and become developers with Logo themselves,
After completing the course the teachers are expected to be:

fluent users of exiding Logo gpplictions - dle to tune them according to their
needs and integrate them in ameaningful way in the learning context;

devdopers with Logo - aile to desgn and devdop Logo applications by
themselves.

As an extra vdue, the course demondrates an innovatve use of the WWW for

teechers for leaning-related purposes and provides simuli and context to incresse the
teachers Internet competence.

3. CourseDesign

This section discusses the main design issues concerning the course [1]. The user
profileisthe starting point for the design decisons which have been made.

3.1. Use Prdfile

We may categorize the users of the course as mainly PC usars, who have some basic
kills and expeience with computers, limited to the usage of some popular



goplicaion programs such as word processors and web browsers. We dso assume that
users computer configuration incdludes the wide used displays and video cards, which
support a leest 800X600 grgphics resolution with 256 colors and is equipped with
CD-ROM drive or network connection.

3.2.  Course Structure and Content Presentation

The course content is organized in two main pats Logo Core and Applications, with
thematic links between them. Each part is divided into severd sections. Each section
comprises of a number of units (lessons). Each unit has a pre-defined internd
dructure. The Applications ded with gpplications of Logo in five different subject
domans Language, Geometry, Arithmetics, Drama and Problem Solving. Each
goplication unit is based on a pre-defined microworld, which is meat to be used and
configured by teachers. While exploring this part, the learner's atention is focused
manly on the subject doman and its Smulaion, not on the undelying instrument
itsdlf — the Logo language.

The purpose of the Logo Core is to acquaint the learners with the Logo language and
(Super Logo) environment and to hedp them better understand the examples from the
Applications While the learner works with the Applications, shelhe acts primarily as
a user of dready developed gpplications. Movement to the Logo core is a sep, which
brings the learner closr to the implementation details and thus, closer to the Logo
language and environment. Here, the acquired knowledge should give the learners
ability to develop their own gpplications.

Mog of the course units are accompanied by additional resources: pre-deveoped
microworlds for the Applications, and predeveoped Logo projects and configuration
files for the Logo Core The learner is expected to run, explore, modify and/or extend
them while working on the course. The presence of supplementary course maerids —
additional resources - requires an essy access to them with explanations how to
download, sgtup and configure the Logo environment and the examples These
requirements are satisfied by induding a Resour ces section in the course WWW site

The expected prior experience of the learners and the capabilities of their computer
configuration and network bandwidth, enforced avoiding the use of sophisicaed
multimedia technologies for the course development. Two main types of media — text
and images are used to represent the main part of the course maerids. Sound is used
in some of the projects and microworl ds accompanying the course units.

3.3. Navigation

The navigation drategy is derived from the previoudy outlined user profile The man
guiddine the desgners have followed is to dlow the users to navigate through the
course in a naturd way, not extremey different from the way they are used to (having
in mind ther besc computer <kills. This is why a “Windows Explore”-like
metaphor has been adopted for the man navigationd insrument. The learners can
quickly and eedly — in maximum three dicks - to go to the dedred place in the
course.



The second factor is the need for different @ths for the users with different level of
competence and a different stages of the learning process. The user can choose

her/lhis own pah through the course content depending on her/his  background,
persond gods current knowledge, and interests. For example, one teacher may
choose to kip the Logo Core pat because shelhe is highly skilled in Logo languege
andto go directly to Applicationsor vice versa
The navigation in the course isdesigned at threelevels

Global — through the course Ste

Local — through the course parts, sections and units

I nternal — within a course unit
3.3.1. Global Navigation

The navigaion through the course ste is supported by the following fadilities the
primary navigation bar and by three buttons ‘Course Map’, ‘Help’ and ‘About’.

The primary navigation bar

The Course Web dte has five main components (entry points): Overview, Getting
Sarted, Content, Glossary, Resources. They ae accessble by dicking the
corresponding buttons of the primary navigation bar (fig. 1), which is located at the
top of the course web pages and isdways visble.

" Getting Started B8 Content BRI Glossary B8 Resources |

Figure 1 The primary navigation bar

The meaning of each entry point is

Overview. Gives a short overview of the course, the intended target group, course
gods and objectives philosophy, content and sructure, and credits. This is the
first page, which the user sees when she'he enters the course.

Getting Sarted. It is an important part intended to give the user dl the information
needed to develop a drategy for working in the ourse. After reading this part the
learner should be ale to go to the desred pat of the course and to be informed
about the globd, locd and internd navigdtion. This pat gives ds0 a ddaled
destription of how the course maerid is organized usng the WWW as a
presentation media

Content. This is the largest and the most important pat of the NETLogo course
Web dte It presents the course content and provides the locd navigationd
fecilities for accessng the course sections and units These fecilities are described
in details further.

Glossary. The Glossxry is a usgful reference containing a lig of the man
concepts, terms and primitives used in the course materids. It is compiled on the
base of the course content and the Super Logo Hep files. The Glossary items are
sorted dphabeticdly and ae refered to from within the course units The



navigaion within the Glossary is implemented by a speed bar in the top of the
Glossary, containing dl the | etters from the a phabet.

Resources. This part provides access to the additional rresources (earning aids)
for the course, namely:

» Course Examples (the complete set of microworlds for dl gpplication units);

» Super Logo Demo version and Limited Super Logo Help (for practicng in
the course);

> References (used while producing the course materids);

» Logo Books and Magazines (a link to the rdevant section in the NETLogo
Information Center).

'‘Course map', ‘Help’ and * About’ buttons

They ae located in the downtleft part of the page. The Course
map button displays a map of the course content (fig. 2), which

- depicts the names and rdaive podtion of dl course items
- Clicking on an item loads the firgt page of its presentation.

The Help button is linked to a context sengtive online hep, rdaed to the Course
Web ste. The About button provides information about the authors and deveopers of
the NETLogo course.
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Figure 2. The CourseMap
3.3.2. Local navigation
By pressing the Content button from the primary navigetion bar the usr can browse

and explore the course materids. Now the screen is divided verticdly into two parts
(fig. 3). The left pat digplays the main navigation faclity — the Navigationd tree —



where from the desred unit can be sdected. The right pat is the place where the
content of the sdlected unit is displayed.
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Figure 3. When acourse part is sdlected Figure 4. When a course section is selected
The Navigational tree

The course structure arts, sections and units) is directly mapped to the navigationd
tree (fig. 3, left), which follows a Microsoft Windows Explorer—like syle and
provides the same functiondity. When an item in the navigationd tree is dicked
upon, the corresponding content is diglayed in the right pat of the screen. The
content depends on the kind of the item. If it is a course part, e.g. Logo Core (fig. 3)
or a section, eg. Teaching with Logo (fig. 4), an explanaory page for this item is
disgplayed. If it is a unit, eg. Meet the Turtle (fig. 5), the name of the unit on the left is
marked with v"and is colored in white, and its content is displayed on the right.
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Figure 5. When a course unit is sdected



3.3.3. Internal navigation
Secondary navigation bar
It reflects the internd Structure of the units and is different for the two course parts -

Logo Core and Applications The internd dructure of each gpplication unit conssts
of: Summary, Model, Case Sudies, Enhancement and References (fig. 6).

[Summary] Madel Case studies  Enhancement References

Figure 6. Secondary navigation bar for Applications

The unitsin the Logo core part have the following internd structure (fig. 7):
Summary (what can be learned in this lesson);
Task setting (lesson presentation in a step-by-gep, "leaning by doing” syle);
Self-checking (questions and problems for sdlf -testing);
Activities (suggested practices for madering the content);
Reflection (what has been learned, how it relates to the rest of the course, how it
can be extended);

[Stummary Task setting Self-check Activities Reflection

Figure 7. Secondary navigation bar for Logo Core

To switch between the different components of the internad dructure, the user maey
dather follow the implicit sequence of the buttons in the secondary navigation ber
(from left ‘Back to ri Nm’m@etheor buttons in each content
page.

3.3.4. Context Help (related to the course content)

Another type of links embedded in the course pages are links attached to Logo
concepts and primitives. They link a word to a Glossay item. When such links are
traversed, a new smdl window is opened with the explanaion of the word, as it

gopearsin the Glossary.
3.4, Communication and Administration Facilities

The NetLogo Teachers Course is pat of the NETLogo Project ste, which provides
fadlities for user regidraion and tools for communication and collaboration, in both
gsynchronous and asynchronous mode. The desgners of the NETLogo site decided
that the course users should use these dreedy provided facilities instead of offering
them course-gpecific regisration and communication tools.



4. Logo Core Content

The initid idea behind the Logo Core was to meet the curiosty of those teachers who
would like to lift the hood and see how the Logo gpplications work.

Approaching the desgn of the Logo core from two different aspects (the emphass
being on the language vs. the emphads on the programming environment) we findly
did it in such a way that the users would be able to voyage between the interface and
the programming language and to do thiswith alearning god in mind.

The course is dructured in 9x modules We shdl condder them both from two
aspects. the informatics topics (supposed to cover the basics of Logo as a language
and an environment) and thepr oj ects they were introduced with.

Direct manipulation in Super Logo
Informaticstopics:

Basics of Super Logo Environment
Creating new turtlesin adidog mode. Working with multiple turtles
Cresting turtle's shapes with the Image Editor
Projects:
Some basc indructions for controlling the movement of the turtle are presented
by buttons together with a specid MiniDemo button which gives an idea about the

potentia  of the environment in terms of the turtle characterigtics (shgpe, color and
width of the pen, mode of animation, etc.), text animation and sound.

Severd turtles with the shape of cars are created to participate in amotor race. A
further verson of the motor race iswith cars whose wheds are turning.

Turtle graphics
Informaticstopics:

The basic turtle graphics commands.
The notion of cycle

Arithmetic. Variables. Metaphors.
Defining procedures.

Procedures with inputs. Tail recurson.
Defining operations

Top-down pragramming

Projects:

Drawing gdylized letters, carpets, regular polygons, houses figures congding of
cdrdes and acs and more complex dructures (including sdf-amilar ones) using the
above figures as building blocks,

Cdculding aithmetic expressors directly and step by step to check the priority
of operdions.

Desgning, drawing an running an eectronic chronometer

At this dage the uss dat working with the language by entering commands to
control the reaive displacement and turning of the turtle. They draw figures on the
screen by using various characterigtics of the turtle pen

The way aithmetic operations are presented in Logo is shown and their execution is
visudized by function machines.




How to define variables of text and image type is demondrated by means of the
language and the environment dike. The same applies for the way procedures are
defined, edited and debugged.
Procedures with inputs and tall recurson ae introduced as a very convenient way to
describe fractatlike figures.

The gdyle of top-down programming is illusrated in the desgn of an dectronic
chronometer.

Absolute graphics
Informaticstopics:

Controlling the turtle in a Cartesian way
Absolute directing of the turtle
Creating turtles by means of the language

Projects:

Drawing stylized pictures presented as a 2t of points specified by their Cartesian
coordinates.

Editing the procedures for drawing the pictures S0 as to get their symmetric images
with respect to the coordinate axes.

Directing the turtle in an absolute direction or towards specific point is introduced
in the context of a project in which the turtle plays the role of a space-pilat traveing
from dart to Sar.

Gengrating multiple turtles by means of the language is demondrated in a modd

of the wedl-known four-bugs problem and vaidions on it. This problem is rich in
vaidions - vaious types of behavior are smulaed in terms of human readions or

according to physicslaws.

Control and data structures
Informaticstopics:

Logic Expressons. Conditiordl ingtructions. Predicates - primitives and user-defined.
Words, Ligs and Images. Operations on them.
Projects:

Smulaing the behavior of various crestures turtles, bees etc. depending on ther
location.

Generdting a Character sketch in which the computer tels you what kind of a
person you are (your name gppearing as an acronym) based on a lig of words for
human qudities - for each letter of the name a word from the list gopears starting with
that letter.

A more sysematic presentation about the logic of Logo and its control structures is
presented. The pursuit of making the logic expressons more readable motivates the
introduction of user-defined predicate operations.

The daa types in Super Logo are systematized together with the operations on hem.
The connection between the words and images as sequences of characters and frames,
respectively, is demondraed in the context of a project generaing specid graphic
effects with the usar's name. With the introduction of ligs the project is developed in
producing a user's character sketch.




I nter active programming
Informaticstopics:

Communication by keyboard (in a program)
Communication by mouse (in a program)

Projects:

Trangmitting messages by usng the Morse code of the key, pressed on the
keyboard.

The Eater game, in which the player can control a greedy cregiure by the arrow
keys.

Creeting a Graphic editor for drawing in a free hand style by means of the mouse.
Options for choosing the color and with of the pen, the patern of the trace together
with automatic drawing of geometric figures are presented by means of buttons. The
project is further developed and enriched by assigning the functions of the Buttons to
turtles whose shapes are buttons.

M or e advanced multimedia featur es
Informaticstopics:

Working with sound and music
Multimedia extensons of Super Logo

Projects
Creating a virtud piano, in which each key is a turtle playing a specific note when
pointed by the mouse.

Cregting multimedia cads with animated dements on a musc background
(performed by means of Wavefile).

Teaching with Logo
Informaticstopics:

Tips for adjusting the environment according to the needs of the teachers
Andysis of Logo both as a programming language and as an educationd philosophy.

The new role of the teacher equipped with a computer, that of Columbus davind or
Prometheus is discussed based on the experience in Bulgaria and other countries.
Some lessons learned from successes and failures are conveyed.

5. The gructure of the lessons:

Summary - an idea (in a jocular form) about what is to be expected in the unit
together with a table of the new notions, concepts, primitives to be learned, and
activities to be carried out hands-on.

Task setting - a lesson presentetion in a sephby-gep, learning by doing dyle The
tasks are to be consdered in the context of alarger project.

Self-checking - essy problems aming a resssuring onesdf tha the man notions,
syntax rules etc. have been acquired.

Activities - a chan of problens with increesng complexity which are further
developments of the lesson's tasks and suggested practices for mastering the content.
While the tasks are in fact digested so that the teachers could accumulate sdf-
confidence, the activities are the source which would hopefully give rise to many
powerful idess.
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Topicsfor reflections - relatively short sections on what has been learned in the
lesson, how it relates to the rest of the course, how it can be extended, etc.

6. Courselmplementation

The course is organized, built and ddivered usng the WWW plaform and its
supporting  technologies JavaScript is extensvely used as man indrument for dlient-
dde programming. The entire functiondity of the navigationd tree and roll-over
images is implemented in JavaScript. This approach moves condderable amount of
page processing on the dient 9de and results in improved peformance and reduced
number of sarver requests. Every JavaScript enabled browser should be able to render
the page content and execute the scripts.

7. Conclusion

The design decisons for this course have been made having in mind the main task - to
devdop a «Hf-learning course — and the potentid usars — manly primay school
teechers. The asumption is that they are powerful learners, but not yet fluent Web
users. In Bulgaria the course will be tested with pre-service teachers and primary in-
sarvice teechers. Ther feedback will be the starting point for course improvemen.
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Abstract

The paper ded's with the problem of designing flexible learning and ingtruction. Hexibility is
consdered both from learner’s and designer’s perspective. The potentiad of telemdtics in
the design, development and implementation of flexible and distance learning is discussed.
A Method for flexible ingructional modules development is presented which ams a
asssting the educationd designers in the development of flexible ingructiond modules, i.e.
modules, which are easily adaptable to different learner’s needs, dlow learner’s choices
and different ddivery platforms, including disance ddivery. Examples of Method

applications and current developmert of a software system to facilitate the Method
implementation are reported.

Introduction

This paper presents a Method for flexible ingructiond modules development (Nikolova, 1996).
The purpose of the Method is to assst the educationd designers in the development of modules
which are easly adaptable to different learner’s needs and different ddivery platforms, including
distance ddivery.

Flexibility, learning and design of instruction

Hexible learning has gained sgnificant attention recently. Hexibility is nowadays a key construct in
the European training (Collis, Vingerhoets and Moonen, 1995). Severa studies, among others
(Holmberg, 1977; Cunningham, 1987; Holmberg, 1989; Van den Brande, 1993), have contributed
to the eaboration of the concept, its operationdization and the andyss of related issues. A number
of European Commisson programs and cross-nationa projects (ERASMUS, DELTA, PLUTO,
etc.) have been initiated to stimulate research and development in the field. The TeleScopia Project
(Callis, Paris and Ligorio, 1995; Fuchs, Paris and Collis, 1995) has put forward a new training
paradigm - increasing flexibility for the learner - and has formulated and systemetically tested the
hypothesis the more flexibility in the training offer, the more productivity in the training
system (Collis, Vingerhoets and Moonen, 1995). Increasing flexibility is consdered important for
persona, educational and economic reasons. Telematics is seen as a powerful facilitator of amore:
flexible training offer.

Flexibility - the learner’ s per spective

“Flexible learning is enabling learners to learn when they want (frequency, timing, duration), how
they want (modes of learning), and what they want (that is learners can define what constitutes
learning to them).

Van den Brande, 1993, p. 2



Flexibility is consdered in terms of adgptation to the individud learner's needs and preferred
learning modes. The interaction during the learning process between tutor and learner and among
learners themselves is seen as criticdly important. Flexibility cals for new roles for teechers and
learners and imposes higher demands on learner’s sdf-initictive, sdf-motivation, saf-control. The
active learner assumption is axiometic. The teacher has to step out of the traditiond instructor’s
role instead, a role of consultant, collaborator, facilitetor, becomes dominating. Offering more
flexibility to the learner puts higher demands on the teacher and often requires more teacher’s time
and effort.

What condtitutes flexibility? Research under the TeleScopia project has identified nineteen different
flexibility dimensions (Collis, Vingerhoets and Moonen, 1995) which can be grouped into five
caegories (Table 1). Hexihility is defined as giving the learner choices with relation to these
flexibility dimensions (Callis, 1995b). The last column in Table 1 illustrates some choices which
can be offered to the learner. More flexibility is conddered as mogily offering the learner choices
prior to instruction.

Table 1: Flexibility dimensions (after CollisB, VingerhoetsJ and Moonen J, 1995)

Categories | N Flexibility dimensions Some possible options
1 Time (date) at which the course | pre-defined by the instructor, pre-defined by the learner, any time
begins
Time 2 Times for participation within the | fixed hours, periods during the workday, weekends, blocks of
of course course released time
participation | 3 L earner’s tempo through the course | fixed, flexible in pre-set boundaries, the learner decides
4 Time when assessment occurs fixed, the learners negotiates with the instructor, the learner
decides
5 Topics covered within the course fixed, the learner participates in content selection, the learner
decides
6 Sequence in which topics are covered | fixed content path, the learner makes choices among alternatives
Content in a course
of 7 Amount of learning activities | complete all, possibility to not participate in some activities, the
the expected to be completed within the | learner decides
course
course 8 Level of difficulty of course content | basic, intermediate, advanced
9 Assessment standards relative to the | fixed by the instructor, negotiated between the learner and the
course content instructor
Entry 10 | Pre-requisites for course | fixed requirements, when the learner decides is useful
requirements participation
11 | Social organization of learning follow the course individually, follow the course as part of a group
Instructional 12 | Language for communication in the | fixed, choices among alternatives
approaches course
and 13 Learning materials paper format, multimedia DB, educational software, WWW
learning resources, video
materials 14 | Pedagogy of the course fixed, making choices: instructor as consultant, collaborator,
facilitator
15 | Times and places for support fixed, within pre-defined boundaries, learner’s choice - ‘just-in-
time’
Course 16 | Method of obtaining support face-to-face, at a distance - telephone, fax, computer
communications
delivery 17 | Types of support available individually, within agroup
and 18 | Place for study and course | learning center, home-based, network-based
logistics participation
19 Delivery channels for the course face-to-face sessions, post, television broadcast, computer
network




Theroleof telematics

Tdematics plays an important role in providing more flexibility for the learner: computer networking
empowers connectivity and communication, dlowing synchronous and asynchronous one-to-one
and one-to-many communication. This facilitates the learners choice to sudy when they want.
Interactivity in its broad sense - not only human interaction, but interaction with the learning materid

- can be integrated in WWW, one of the most popular platforms nowadays for flexible and distance
learning. It dlows the learners to define their own path through the learning materid - to study what
they want. The fact that, in principle, WWW can be accessed any time and from everywhere,
makes learning via WWW independent in time and space. WWW can be used as both: process
support - during the design and development of a course - and as product support - asaplaform
to embed and deliver the course.

Flexibility - the designer’ s perspective
In atraditional course there islittle or no room for learner’s choices. usudly, course dates are fixed,
the content is pre-determined, instructiona approaches are chosen and learning materias are
prepared in advance; course aganizaion is pre-defined. This is one extreme. On the other extreme
of the continuum is a just-in-time, workplace-based, problem-induced learning, about which
the learner makes key choices and which occurs life-long (Arnett, 1993). Such learning canbe
defined as.

“access to integrated learning materials, information banks, communication channels, ant tools, so

the learner, at his desktop, can call up the appropriate amount and content and type of learning
material when it is necessary and useful for his work and performance”

Barker, Richards, S. & Banerji, 1993

Somewhere between these two extremes are the more-flexible learning patterns of today.

“ Course providers will need to become ‘module providers’ in order to provide more flexible range of

options from the content, sequence and pacing perspective than is possible if one continues to think

only for ‘courses'”

Collis, 1995 b, p. 35

What would a more-flexible ingtructional module look like? To operationdize the representation of
a module we use the framework Gategorization of course components (Collis, 1996a) and
represent a module by its pedagogical profile - a st of components and their baance. This
categorization includes seven ingructiona components (Table 2, Column 2) which a course normaly
includes. We extend this framework by two additiond categories. “Instructor’s feedback” (it has
been considered in the origina categorizetion as an integra part of the other components) and
“Integration” (The idea for component integration has been expressed and illustrated by the use of a
WWW environment in Collis, 1996b).

Employing this framework, how would flexibility map orto the instructiond profile of amodule? The
third column in Table 2 represents a possible result of such napping: we suggest how eech
ingructional component can be shaped to dlow more flexibility. The multifaceted nature of flexibility
makes it difficult to represent the results of this mapping in a two-dimensiond form, so Table 2 only
shows a subset of possble variants, and mostly those, related to instructiona gpproaches, learning
materias, course delivery and logigtics.



Table 2 Instructional components of a module and variants of implementing each of them as
to allow more flexibility related to instructional approaches, learning materials, course
delivery and logistics

Instructional components Variantsreflecting someflexibility dimensions
1 | Lesson presentation and demonstration by the | face-to-face session, printed lecture, compuer-based
instructor multimedia,

interactive video, TV-lecture, WWW presentation
2 One-to-one communication b/n instructor and | face-to-face, post, telephone, fax, electronic chat or e mail
learner

3 | Group discussions face-to-face, telephone conferencing, video conf erencing,
computer conferencing (on-line, off-line)

4 | Individual study, reading and following prepared | printed materials, electronic texts, educational software,
exercises computer-based multimedia, WWW resource, interactive video

5 | Individua production, making a project or an essay the instructor formulates the topic, the learner negotiates the
topic with the instructor, the learner works on a self-chosen

topic
6 | Group project where each member of the group | by face-to-face interaction and collaboration, collaboration via
contributes to the group’ s problem post, collaboration via telephone, fax, collaboration via

computer network

conventional objective testing (multiple-choice, ...),

7 | Being tested on what has been learned computer-assisted testing, computerized adaptive testing,
performance assessment (essay, problem-solving, project),
portfolio assessment

at fixed moments within the course , on learner’s request (just -
8 | Feedback from the instructor in-time), individually, in a group, faceto-face, remote (post,
telephone, fax, e-mail, computer conference)

face-to-face sessions, e-mail from the instructor, WWW
Integration of the components environment, discussion group (LISTSERV), newsgroup
conferencing system

Implications for designinginstruction with flexibility in mind

Striving for more flexibility for the learner, it's wiser to bear flexibility in mind during the design phase
- be prepared to give the learner choices and plan the modules accordingly. A module designed in
sucha way would not have to be re-engineered or even reconceptudized (Collis, 1995b) in order
to enable the learner choose a preferred option.

Tedemdics has an essentid role to play when planning for more flexibility. According to Coallis,
1996hb, adding a tele-learning (Collis, 1996a) dimension to atraditiona course, one can distinguish
two further stages (layers): pedagogical enrichment - when the components of the course and their
baance is preserved but the nature of activities changes due to the new possbilities offered by tele-
learning, and pedagogical re-engineering, when the course changes both in structure and nature of
the activities.

A Method for FlexibleInstructional M odule Development

This Method is developed for an ingructiond provider, who, while given limited gaff time and
resources, has to design ingtruction for a range of potentia groups of learners (we cal them client
groups further in this paper) who share Smilar training needs in a particular subject domain. The
Method prescribes to congtruct a generic module which permits adaptations (variants for each
client group), the overdl effort in terms of staff time and resources being less than when developing
the variants separately. Learner’ sflexibility is taken into account at each stage of the design process.







Description of concepts underlying the Method
The folowing concepts are employed by the Method: generic module, content element,
adaptation, resource bank.

Generic module. The Generic module is designed for a particular subject domain and for a defined
range of client groups. It is a backbone in terms of content, pedagogica profile and ingtructiona
materids. It is not a ready-to-use ingructional module in itsdlf, but a resource, which purposeisto
facilitete the production of adaptations - ready-to-use ingructiona modules, each intended for a
specific dient group. The generic module condtitutes of content elements, each corresponding to
one instructional unit (about 10-12 hours of indruction associated with one topic of the course).
Each content dement has a name (the topic of the ingructiona unit) and is identified by an unique
number. These numbers impose an order - the default sequence of the generic module content. For
each content éement it is indicated for which client group(s) it is appropriate. Based on this
information a recommended content path for each client group can be identified within the generic
module. Figure 1 shows a generic module content map with the recommended content paths for
client groups CG, and CG..

C3 - clien! g oup

Figure 1: Generic module: Content map

A pedagogica sructure is developed for the generic module - it determines the default
pedagogical profile of a content eement (i.e, instructiona unit). For each component of the
pedagogica profile ingructional materials can be developed. Thus ageneric set of instructional
materials is associated with the generic module. Once designed, the generic module can be further
revised - content eements can be added or removed, the pedagogica profile can be modified and
the generic set of materids can be modified or expanded. While designing the generic module a
resource bank (explained further in the text) is created.

Content elements. A content dement is a three-leve tree structure (Figure 2): a the ‘root’ level
there is topic of the ingtructiond unit, the second leve represents the pedagogicd profile of this unit,
and the third leve - the ‘leaves - represents the ingructiona materids associated with each
component of the pedagogica profile. The ‘leaves of al content dements form the generic set of
ingructiona materias.
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Figure 2 A‘content element’ map

An adaptation. An adaptation is a ready-to-use ingructiona module which derives from the
generic module and is designed for ingruction of a particular client group in the subject domain of
the generic module. At certain moments more than one adaptation will exist around one generic
module. An adaptation is designed by:

As related to content: choosing part of the generic module content and eventualy adding other
content eements, specific for that particular client group (edopting ether the sequence
embedded in the generic module, or establishing anew one);

As related to pedagogical profile: adopting the generic module pedagogica profile, or a
modification of it, or by designing anew one;

As related to teaching-learning materials: usng materids from the generic set, from the
resource bank and/or other existing adaptations and, eventualy, adding more materias. While
designing an adaptation the resource bank is being both upgraded and used.

The Resource Bank. The Resource Bank is a database - a &t of resources (electronic and
references to conventiond) that can be used to produce adaptations and revise the generic module.
Elements are added to the Resource Bank during the whole process of Method application.

A resource can be:

afully or partially developed content eement (either only atopic with an indication of the client
group(s) it is appropriate for, or atopic associated with a pedagogica structure or atopic with
pedagogica sructure and ingructiond materids);

atext, piece of software, on-line materid, etc., relevant to the generic module scope (potential
leaf of a content eement tree); these items are further organised in the resource bank by their
intended purpose- for presentation, for practice, for project ; thus forming sub-setsinthe
resource bank: project bank, etc. (Figure 3).

areferenceto an off- or on-line resource, relevant to the generic module scope;

a conventional resource: book chapter, periodica, paper, audio-tape, video-tape, dides,
overhead, etc. They are intended to serve as leaves of content elements but in this case the lesf
isjust areference to the materid and not the materid itsalf.
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Figure 3: The Resource Bank

Description of the Method

The Method prescribes the process of designing a generic module (Phase 1) and adaptations (Phase
2) for a paticular subject domain. It isillustrated - in terms of process and product - on Figure 4.
Each phase should be seen as not a single step, but as an iterative process over time - subsequent
revisions of the generic module and the adaptations are possible. During the whole process the
Resource bank is being both updated and used.

Process Products

o Resour ce
Material Bank

2 2
Create Adaptation
Adaptations ’ 1
A_dap Cinksto
‘ tations external Project
" material Bank

Figure 4: The Method - As Process and Product

Preliminary activities The Method is intended to be used after a Problem Andysis has been
performed and ingtruction has been identified as (part of) the solution. So, it is assumed that up to
the point of Method gpplication, the instructiona designers will have dready identified the subject
domain and client groups, described the learners and identified exigting congraints.

Figure5 “zooms’ into the phases of the Method.



Phase 1: Generic Module Design Product:

Step 1: Analyze subject area and learners Umbrella goal
Step 2: Select and organize generic module content Generic module’ content map
v
Step 3: Define the generic module pedagogical profile Content element’ structure
Step 4: Develop each content element: G . t of material
pedagogical profile, media, materials eneric set ot matenals

Phase 2: Design of an Adaptation

Step 1: Identify learners specifics Specific goal
Step 2: Select and organize content of the adaptation Adaptation content map
v

Step 3: Define the pedagogical profile of the adaptation Instructional unit structure

v

Step 4: Develop each instructional unit:
pedagogical profile, media, materials

Instructional module

Figure5: The Method: Zooming into Phases

Phase 1. Generic Module Design. During this phase the generic module is being designed and
developed. This includes: defining an “umbredld’ ingructiona god, determining the content for the
generic module, designing the pedagogical profile of the generic module, and developing a generic
st of materials. Thustheinitid version of the resource bank is aso crested. To alow more flexibility
and 4ill care for efficiency, when deciding on the format of the ingructiond materids, a “replace-
ability” factor should be consdered, i.e., formats which can easly generate other formats should be
chosen.

Phase 2: Design of an Adaptation. This phese involves
. defining specific gods;
determining the content by using the generic module content and, eventualy, the resource bank,
other adaptations and completely new content el ements;
pedagogica engineering of the adaptation - here the pedagogicd profile a module and unit level
is determined (it is not necessary that dl units have the same pedagogica profile) by ether
adopting the pedagogicd profile of the generic module, or modifying it;
developing teaching and learning materids for the adaptation - by using the generic st of
materias, the resource bank, the existing adaptations and, eventualy, other sources, i.e.



modifying exigting externa materias or developing new ones. These materias are dso included
in the resource bank.

Figure 6 illustrates how an adaptation derives.

Cthor Adaptations
Genaric Module

New
Adaplalion

Rosource Bank

Figure 6: The*“ birth” of an adaptation

Testing and evaluation
The Method wasfirst tested ondesigning an "Internet and its educationa gpplications’ module asan
example of Method gpplication. Later on it was applied in two red cases.

Initial evaluation

The results of the firgt user and expert evauation can be summarized as the Method is conceptualy

powerful and has an added vaue, but to be easily applied it needs to bemore precisely described at

the operationd level and clearly illudirated by an example.

The authors reached a o the following conclusions with respect to the Method implementation:

.- Support for the design process. A software tool to support the design process is highly
desrable: either a stand-aone database with specia user interface, or a database integrated in a
WWW environment - a “Designer’s corner”. The purpose of the Designer’s Corner is to
support the Method implementation by providing an uniform interface to the generic module,
existing adaptations and the resource bank and by visudizing the process of design and revisons
of generic module and adaptations. It could dso provide means for discusson among the
desgners.

Support for theinstructional process. Development of a WWW site (in ether Intranet or
Internet environment) as an integrator for the follow-up ingtructiona process within a particular
adaptation is recommended.

Further applications of the Method
Later on, along with a further clarification and eaboration of the Method, it was generdly applied in
two other cases:

The "Development of Internet applications” module. In this case three different client groups
were identified and for each of them the initid verson of the module was adapted accordingly. For
the first group more classica form of ingtruction was provided - in face to-face mode, mediated by
an indructor. The ingruction of the second group was partly mediated by a specidly developed
WWW dte which provided access to learning resources. The third group was offered a guided

1C



resource- based learning: aong with the WWW dite the students used a collection of books, papers,
URLSs, etc. and worked on projects having the opportunity to contact the tutors personaly or via e
mail for guidance and feedback.

The "Telematics and Distance education” module. This module was intended for a group of
graduate students, but there were undergraduate volunteers too. So, two variants of the module
were made. For the first group the ingtruction was more forma and structured and nediated by a
specidly developed WWW dte (Figure 7 shows the entry point of it). It was organized in a
smulated-distance mode: one face to-face sesson per week and then sdf-learning and project
development activities at student convenience during the week. There was a WWW-based group
discusson and  indructor-student email communication. At the end of the module each student
defended her project. The second group did not have forma group instruction (though some
students used to join the face-to-face sessions of the first group); they were provided with access to
resources, ideas for activities and individual guidance on their own demand. There was no
examination at theend.
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Figure 7: The entry point of the " Telematics and Distance education” WWWV site
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Reflections on the M ethod applications

Basicdly, they proved the Method's adequacy and pragmatics, but aso confirmed the authors

concerns about the necessity of a software tool to facilitate the implementation and, especidly, the
application of the Method by ateam of designers. Another point worth mentioning is thet in the two
cases above there was dready some existing version of the modules. So the designers did not start
to formaly design a generic module, but to build new adgptations from the existing one. Thus, the
experience suggests a variation of the Method to be considered.

Further developments

Basaed on the experience and reflections so far, a software tool - Course Wizard - is beng
developed now. It serves a twofold purpose: @) generates the database for the module (the
resource bank) and the generic module and adaptations following the Method steps, and (b)
automdticaly creates a WWW dte - with preiminary defined structure - for module ddlivery.
Currently the Course Wizard is a sand-aone program implemented in Borland Delphi and using a
Paradox database (other databases can be used via ODBC). A WWW-integrated Course Wizard
isunder congderation. Figure 8 shows a screen dump of the Course Wizard.
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Figure 8: The Course Wizard: Specification of course homepage



Conclusons

The ideas and results presented in this paper came after intensive research and creative work. We
should admit that we are even more excited and challenged now than we were in the very beginning
as te current implementations suggest that the Method is a shot in the right direction. Whether it
reeches the target will become clear from the evauation planned after a fully operationa version of
the Course Wizard becomes available.
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1. Introduction

The latest technologic, industrial and socia changes in the society caused by the new
information and communication revolution mark the features of the new Information Society.
Europe is getting ready to meet the challenge of this society[1] and a number of professionals and
experts are trying to answer the multitude of questions in this connection. Particularly considerable
changes are expected to take place in education where the printing technology gives up more and
more territories to the multimedia, hypermedia and communication technologies. This trend can
also be observed in the field of distance learning where the tools and services of the Internet

become preferred technological platform[2].

2. At the Doorsteps of the Information Society

The major technologic background of the Information Society are the digital multimedia and
globa communications. The digita coding and globa computer networks make possible the use of
a universal presentation of all kind of information, to copy this information (without the threat of
mistakes) a extremely law prices, to provide practically unlimited computer memory and to
convey any kind of information to any user at any time. In hisbook Being Digital Nikolas
Negroponte, the manager of the laboratory for higher information and communication technologies
Media Lab at Massachusetts Technological Ingtitute in the USA, clearly outlines the trends and
dimensions of the social and economic changes in connection with the Information Society[19]. As
soon as the computers left the air-conditioned laboratories they approached the people, entered
their work places, their homes, powerful notebook-sized, even pocket-sized computers appeared.



The idea of Alan Kay raised back in 1971 for creating a notebook-sized computer playing the role
of a dynamic book - dynabook[16], as well as a telephone, credit card, post box, drawing toal,
music synthesiser, typewriter, tape recorder, interpreter, etc. becomes reality. As a consequence
of the fact that people are able to get in touch with each other via Internet from their work places,
from school, from their homes, even while traveling, a number of smal or larger electronic
societies appear. People in these societies seem to rise over the redlities. hey exchange
information, study and work without being dependent to distance and time, create their own laws
and rules. Following the history of the computer, today we can say that the main attention of the
researchers and professionas in this area has gradually moved from the hardware problems to the
software ones, today the problems of human computer interaction are in the highlights, and in the
near future - to clearly social problems caused by the new information and communication

technologies.

3. Priority Trends of the Information Society

Some of the priority trends of the European science-research programmes and projects
are[1]:

working from a distance (teleworking) - providing the possibility to work a home and creating

virtua offices with the help of satdllites, which will dlow the people to avoid the long travelling

to their work.

distance learning - in today’s dynamic society al its members are forced to learn all lifelong -

1996 was announced to be Europe’'s Life Long Learning Year[4]. Graduadly a new

learning society[7] investing in knowledge appeared. One of the main tasks in this direction

is to create distance learning centres which will provide software resource materials, training

and specidised learning services for small and medium-sized enterprises, large companies and

organisations, as well as extending of the possibilities for distance learning at the schools and

universities

creating networks of universities and research centres - connecting the whole Europe's

intellectual potentia in one network. By the end of 1997 about 30% of the universities and

research centres will be connected by means of the global telecommunications.

telematic services for small and medium-sized enterprises - creating favourable conditions for

the globalisation of business, administrative services, education, serving customers, advertising,

marketing.



city information superhighways - providing the households with access to the globa
telecommunication network and tools for using reaktime multimedia for services and
entertainment in local, regiona and globa scae. Together with the traditional services -
telephone, fax, television, radio new services on demand appear: digital and dialogue television;
digitd video; Internet; multimedia electronic mail; eectronic conferences - asynchronous and
real-time; news on demand; distance learning; work, business and trade from distance;
advertisng and marketing through Internet; bank transactions, tickets reservations,

subscription for e ectronic magazines and newspapers, computer games, etc.

4. The Student - the Centre of the New Education Systems

Among the most important changes today is the huge information overload of the people and
organisations because of the law prices of the multimedia products as well as their distribution.
and ddivery through the number of available information channels. The problem with the
information overload begins to transform itself into a new problem - the problem of the loss of too
much vauable information. Only a small part of the ocean of available information can become
useful knowledge. The success of the separate individuas and organisations in the globd
economic and intellectual competition, possible thanks to the new technologies, depends on their
skills to quickly and exactly in the right moment to transform the available information into useful
knowledge that can be used for learning, to take important management decisions, and so on. The
search and filtering of a huge amount of information is not an easy problem and it is still not
possible to use optimally the new technologic achievements.

The above indicated changes in society inevitably lead to thorough changes in the educational
system, in the tolls and methods for education. The telecommunications and digital multimedia
create new possihilities for acquiring knowledge because they activate more human senses. The
latest research results show that people acquire about 80% of the available information if at the
same time watch, hear and work with it[12]. The new reform in education will be determined by
the changes in the technology - the dominating in schools and universities printing technology
gradually will be replaced by the digital multimedia technology and telecommunications. More and
more a new kind of literacy will be necessary - multimedia literacy, i.e. the ability of people to
read, write and communicate through digitally coded multimedia materials containing text,
graphics, animation, video, sound. In order to use the new technologic resources more thoroughly,

the educational system must be reformed completely. According to some experts the education in



the Information Society will be based on: asynchronous in time and place, interactiveness and
virtual restructuring of the school area [18, 19]. These principles are at the root of the projects
and elaborations of the Information Technologies department at the Faculty of Mathematics and
Informatics, the University of Sofia“St. K. Ohridski” [8, 20, 21, 22, 23, 24, 25, 29, 30].

The Information Society categoricaly forces the move from the instructor-centred educational
model to student-centred educational model. The main characteristics of this modd also reflecting
the specifics of the Information Society are:

the educationd/learning disciplines are based not on printed learning materias but on

electronic libraries and object-oriented multimedia resources. Students can study on their own

using aesthetically formatted and dia ogue multimedia materids. For example in 1991 IBM and
the National Science Foundation of the USA invested 2.4 million dollars in a two-year project
for development of interactive mathematics study materiag17]. The World Wide Web

(WWW) offers the students huge amount of information resources and in its extreme

variation it could cover in its web the whole cultural heritage and knowledge of the

humankind. Every user could become an author and publish documents open for everyone;
the students don't receive ready-made knowledge - they have to construct their own
knowledge, to study individually according to their skills, interests, preferences and cognitive
characteristics. They learn how to learn;

students @n take part in the defining of the learning goas and take responsibility for their

acting (or inactivity). They can control the learning process, work in a team, take part in

discussions and to search for effectiveness of the learning, even to choose their tutors;

the tutors are more like assistants of the students, their older class-mates, that help them find

how optimally to cover the rich in information resources global information systems and to find

the most suitable learning materials - printed d in eectronic format, how to organise, arrange
and assimilate them;

the so called project pedagogy[18] is dominating, which is typica mostly for the university

and vocational training, but is lately more and more applied in schools. The achievements of

the students are assessed on the end result (product) basis, which can be presented, defended
and published both localy and globally. The self assessment is encouraged.

co-operative learning and work are dominating over the competitive learning. The globa

information environment is contributing to this offering various software gpplications that assist

the collective learning and work[10, 14, 28]. The tutors can work individualy as well as with



small groups of students. They can have student-assistants, that help their class-mates with
acquiring the new software tools or with solving some particular problemg 26].
the school and the university are open to the world - the tasks and problems being solved are
taken from the real life and often are defined by the students themselves. Problems are being
solved collectively with the help of the tutors;
space, time, hardware and al study materials and software are being used in a very flexible
and effective way. The distance and time limitations can be overcome as together with
learning in the classrooms and auditoriums, where the presence of the tutor and the students
a the same time is required, elements from the distance learning are applied including
asynchronous communication with electronic mail or electronic conferences. The student can
work in adynamic and interactive multimedia learning environment where aside from the tutor
and the other students he/she can communicate and work with higher virtual friends from dl
over the world. The student becomes a member of globa collectively learning communities.
The above listed principles uncover great perspectives and the pedagogic theory and practice
obtain the unique chance to fill the presently existing precipice between them. The new
information and communication technologies and the instrumentality of the distance, open and

flexible learning are in the root of these opportunities2, 24].

5. Distance Learning via Internet - State and Per spectives

The development of the methods and tools of the distance learning via Internet is synchronous
with the overal trend for globalisation of the education in a world scale as well as the use of new
forms of international co-operation. The European Association of Distance Teaching Universities
(EADTU) is responsble for the tutoring of over 325, 000 student§2]. A great number of these
universities move from the classica form of distance learning based on printed materials and
postal servicesto new flexible forms of education with effective use of the new technologies.

The Global Network Academy (GNA), created at Massachusetts Technological Ingtitute is
one of the most ambitious world projects for distance education and globalisation of education[13].
GNA offers a globa virtua market for educational products and services - courses and
programmes of hundreds of universities, companies and schools from al over the world. At the
end of February, 1997 was offering over 700 courses in Mathematics, 561 courses in computer
science, 1357 business courses, 424 courses in the field of education and many more. GNA isaso

demonstrating the tendency for turning from the distance education paradigm to that of the



distributed learning, based on a knowledge web and communication infrastructure for
distributed access to experts, resource materials, virtua learning environments, co-operative
search for resources and otherg[6]. The development of new models for mobile learning based
on the mobile communications can be expected.

The workers and clerks in their work need a constantly changing portfolio of knowledge
and skills, therefore distance learning via Internet and Intranet has huge application in vocational
training at different organisations and ingtitutions. It becomes obligatory in some dynamic areas
such as computer technologies and business where the conditions, the method of working,
products and tools are changing extremely fast[11]. In vocationa training the computer learning
systems become popular because of their alowing collective work (groupware, hypergroupware,
computer supported collaborative work systems), learning while doing, just-in-time and just-in-
place learning, eectronic performance support systems, etc. The trends in vocationa training
show orientation to creating computer environments for distance and co-operative learning[11, 23,
30].

Though dowly, different forms, technological tools and models for distance, flexible and open
education find their application a schoolg 25, 31]. From the internationa register of the schools
having access to Internet and actively using WWW/[31] we can judge about the avalanche growth
of their number. For instance one could mention that more than a half of the registered schools are
in the USA and that a Bulgarian school is not yet registered, athough there are aready severa
loca experiments in this direction. Well known are the concepts for global classroom,

cyber space school, etc.

6. Modelsfor Distance Learning via Internet

There are two known models for distance learning with Internet - the evolutionary and the
revolutionary models. A typica characteristic of the evolutionary modd (it is the popular model)
for distance learning is that the existing educationa ingtitutions creste their own virtua
complements which allows them to offer the distance equivaent of their courses from the regular
programme to a broader audience. In the revolutionary model awhole virtua educationa structure
is created with no real equivalent. A typica representative of the second mode is GNA which is
convincingly demongtrating how the information superhighways alow some futurist scenarios from
utopia to become reality[13]. The aim of GNA is to create a fully accredited university with user
group to aim at all the people in the world having access to Internet. A specific virtua educational



environment is created allowing different access levels to the services and products of GNA. For
example students using only electronic mail can receive only textua messages and resources
while those with access to WWW may count on all the advantages of multimedia and electronic
communication. A smilar modd is Virtual Educational Environment (VEE) at Athena Virtual
On-Line University (VOU) in the USA, as well as the elaborations for the GENII project, which
main god isto create a virtual faculty for secondary school teachers and experts in education[9].
The developed virtual environment demonstrates the potentia of Internet to stimulate the co-
operative work of people who have never met face to face before, as well as the possibilities for
virtual integration of higher and secondary school.

Another smilar model is the virtual college[15] where the learning and teaching are not
limited neither by time nor by place and where the communication is a key component. The virtua
college has three main variations:

real-time access to resources, programmes and services of areal university or college;

integrated services for distance learning based on strong co-operation with universities,

colleges, schools and business organisations;

fully virtual formations having their own academic departments, educationa plans and

programs, administration.

7. A Model for a Virtual Environment for Distance Learning via I nter net

The Virtual Environment for Distance Education and Training (VEDET) combine the
basic characteristics of both the evolutionary and the revolutionary models for distance learning
via Internet[21, 23]. It consists of severa kinds of virtua educational ingtitutions, places and
sarvices, eg. virtua university; virtual school; virtua enterprise; virtual language learning centre;
virtud library; virtual publishing house[22]; virtua market for educational goods and services,
virtua meeting place (virtud café); virtua post office; virtua service for express ddivery of
electronic materials and software; virtua office for international exchange and co-operation;
virtua exhibition halls and entertainment centres.

For some of the components of VEDET there are aready working prototypes. Experiments
are also being conducted for distance learning with the following courses.

Communication and Information Technologies, with teachers from the Gloushkov Ingtitute on

Cybernetics, Kiev, Ukraing;

Business on the Internet[ 23, 30];



Business English with teachers from Sofia and Exeter, England[8];

separate courses from the Information and Communication Technologies in Education

specidisation at the Information Technologies Department;

separate courses of the Master’s program on Educationa Systems Design at the University of

Twente, the Netherlands;

study/learning modules from the programme for educationa of the Internationa Association

for Evauation of the Achievementsin Education IEA.

Since the distance learning is one of the three forms of |earning approved by the new laws for
higher education together with the full-time and extramura education, the Information
Technologies Department intends to broaden the sphere of the offered courses for distance
learning as well as the potentia teacher and student auditorium inside and outside the country. The
first step in this direction is the creation of the International Consortium “Education without
Boundaries’ which head office is in Sofia as well as prototypes of university centres for distance

learning[20].

8. Conclusion

Virtual Organisations such as GNA, VOU, VEDET can be considered as the educational
institutions of 21% century. Through pedagogical re-engineering[3] and virtual reconstruction of
the educationd institutions we can achieve combination of the advantages of campus learning with
distance learning via Internet. The globalisation of education and the competition concerning the
offered educational products and services put Bulgarian education and economy to new
provocation. Many countries including Bulgaria, are endangered to lose their national and cultura
identity. It is necessary a programme for informational ecology to be proclaimed under the aegis
of the internationa ingtitutions which will help to preserve the variety of nationa cultures on the
Earth the same way the ecologica programmes preserve the biologica variety[27]. Many
Bulgarian universities, schools and business organisations soon will de forced to go out in the
global cyberspace. Perhaps this would be our chance - the cyberspace is subject to intellect, and
in this difficult for our country transitiona moment this is the most valuable (and perhaps the only)
national capital which we would no more be forced to export at a knock out price abroad.
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LEARNERSIN A GLOBAL KNOWLEDGE SPACE:

Dr. Roumen Nikolov

1. Introduction

At the eve of the 21* century we arefacing adramatic change in the world that might be entitled as
Removing the Walls - both in political and technologicd sense. The power of the new Communication and
Information technology (CIT) is influencing human life and economy so deeply that makes dl of uslearners
both asindividuds and members of (red or virtud) learning communities and learning organizationsin a

learning society.

Learners need I nformation to know, they need Knowledge - to make decisions and act, and Wisdom -

to decide, act and take the responsibilities for the consequences of their actions. We should target our

education and training towards building an Information Society where minds and technology work and learn
together in aglobal knowledge space. Global knowledge space - ground where global wisdom can grow.
Now, one of the most important tasks of UNESCO, European Commission (EC), International Federation
for Information Processing (IFIP), and other international organizationsis to seed globad wisdom, to cultivate
it and to ensure appropriate politica, socid and technological climate for its growth.

The Information Society built upon globd  information world-wide networks offers new challengesfor policy
makers, researchers, educators and learners. The European Commission White Paper Teaching and
Learning: Towards the Learning Society approved by the Commission on November 29, 1995, states
that tomorrow’ s society will be a society which investsin knowledge, a society of teaching and learning. The
Report to UNESCO of the International Commission on Education for the 21 Century: Learning: The
Treasure Within[8] aswell as the fact that the Second International UNESCO Congress Education and
Informatics and the IFIP World Conference Teleteaching’ 96: Practicing What we Preach, are held
during the European Y ear of Lifdong Learning (announced on 2 February 1996 by Commissioner Edith
Cresson) shows the concern of UNESCO, EC and IFIP in ensuring conditions for a world-wide diffusion of
atechnology driven educationd reform. A reform which would let learners dl over the globe get accessto

the world's culturd heritage and to locally unavailable educational services, expertise and resources.



2. Information, Knowledge, and Wisdom in the Era of Digitalization and Communication

The main branches of the Communication and Information Technologies (CIT) ded with storing, processing,
transmission, and presentation of information. The notion information is as fundamenta as the notions
matter and energy. There are purely theoretical and philosophica problems associated with the enormous

acceleration of the computer power and the capacity of the telecommunications.

Theinformation itsdf aways uses some materid medium, but it is not identica with this carrier. One of the
pillarsin the progress of information processing are the technol ogies ensuring high ratio between the unit of
information and the amount of matter needed to carry thisinformation. There is atremendous advance in
these technologies, based on deegp knowledge of the physica sciences for the structure of the matter. The
efforts to develop high performance computers are connected with attempts to reach the ultimate capacity of
the human mind. Today computers, paralel computing systems, and telecommunications are the basic
instruments for processing and providing of information. They ensure conditions for technology and minds

work together, and the ultimate capacity of this synergetic sysem could be much higher than the capacity of a

snge mind. To have more clear view for the perspective to reach this god, we have to know more about the
different categories and structures of the information and its representation in the human mind.

Information could have different degrees of structure. Information with lowest level of sructureis caled
data. Knowledge is defined usudly as structured information. At the present moment, we are making a
tremendous progress in developing insruments for storage, processing, and transmitting of different forms of
information, but the advance in defining and understanding different levels of informationd structuresis not so
fast. If we compare the development of information sciences and materid sciences, it is obvious that we are

only & the beginning of differentiating levels of information structures and related information sciences.

When trying to understand the work of human mind we might successfully employ the informational
metaphor. For instance the Information Processing Theory [18] and the Information Pickup Theory [13]
became generd theories for human cognition and perception . Some other theories look at the human mind
as acomputer, processing information. There is nothing wrong to compare the function of the human mind

with acomputer, but it iswrong to believe that human mind works with the same structures of information as



the computer does. A deeper understanding of different levels and categories of information structures will
help us to better adapt computers and humans work together.

The received information in the human mind evolves into knowledge. One and the same information builds
different information structures (different knowledge) into different human minds. The learning is often
identified with memorization. In fact the effective learning is an active process of transforming informetion into
usable and applicable persond knowledge. Wisdom isa specid qudity of information which has not been
widdly discussed so far. As the knowledge might be expressed by human decisions and actions, the wisdom
might be expressed by wise decisons and actions. Wisdom isahigher level of information structure than
knowledge and we should include this category into our educationa objectives.

The recent advancesin the CIT are rdaed with the digital networked multimedia systems. Digita multimedia
is the field concerned with the computer-controlled integration of text, graphics, still and moving images,
animation, sounds, and any other medium where every type of information can be represented, stored,
transmitted, and processed digitally[12]. The digital coding and networking make possble the use of an

universal representation of dl forms of information, to reproduce this informeation with low cost and error-

free transactions, to ensure unlimited storage, to rapidly transmit any type of information to any user in any
time. The main scientific and technology advances that made advent of multimedia syslems possible, are
data networking, higher processing power and memory dendty of computers, sophisticated data
storage and compression algorithms. Looking back a the communication and information technology
history we could clearly observe that the main attention of researchers and technologists has been gradualy

moved from hardware to software, next - to human-computer interface, and now - to social issuesrelated to

globa communication and collaboration.

The school will no longer be the sole nor the most attractive source of information and knowledge[25].

Quick and unhindered acquisition of knowledge in a pleasant atmosphere will be widdly provided by TV,
Radio, and, hopefully very soon - by means of the infor mation superhighway: Internet, video-phone via
exiging TV, digitd and interactive TV, multimedia € ectronic messaging, €ectronic conference (asynchronous
or ontline), computer-supported cooperative work systems, pay-per-view digita video programmes on
demand, full movies on demand, remote group computer games, generalized access to public Internet

sarvers, topica news on demand, teleteaching, teleshopping, telebanking, teleticketting.



Among the most important changes nowadays is the enor mous information overload of individuals and
organizations due the low cost of multimediainformation production and didtribution and the diversity of
digtribution channels available. The information overload problem is being transformed to an information
overkill problem asthefiltering of the grest volume of information can not be easily made and only smdl
amount of information can be transformed into usable knowledge. The competitiveness of individuas and
organizations highly depends on their ability to rgpidly transform the information into applicable knowledge,
which should be sdectively digtributed and used for jugt-in-time decision making and learning. Networked
multimedia and hypermedia offer new opportunities for facilitating knowledge acquisition by activating more
human senses. According to recently reported data humans retain more than 80% of the information they are
exposed to, if they see, hear, and do at the same time]6]. These opportunities could be provided by anew
generaion intelligent and highly interactive multimedia and hyper media |ear ning environments built

uponlearner centered educational models. The computer literacy should be extended to a multimedia

literacy rdated to the sudents abilities for reading, writing, and communicating with digitally encoded

materials - text, graphics, ill and moving images, animation, sounds. To make use of the new opportunities

offered by the CIT the educators should re-design the educationa system as awhole. In aworld with
powerful indruments of producing and getting access to any kind of information a any time and any place,

the content and the Structure of the knowledge of the people able to effectively use this information have to

be different from the one obtained through today’ s educationa system{25].

3. New Educational Reform - Reflections on an Educational Experiment

From 1979 to 1991 alarge scale educational experiment lounged by the Research Group on Education
(RGE) was carried out in twenty nine schools in Bulgarig22,27]. The main philosophy was centred around
the assumption that due to the advent of mass produced microcomputers the educational system should be
reformed as awhole. As a subject of education was consdered not Smply the student, but a student

egquipped with a microcomputer and the students capabilities and the machine power would complement

each other[26]. The main educationd principle was the principle of integration of school subjects When
this principle was applied the students could see the objects and phenomenain the world from many sides
and could get better knowledge and understanding of them. They solved many problems by looking for

answer in various fidds of human knowledge. The students took on the role of researchers, who observed



and measured, crested and revised hypothesis reaching scientific generdizations and forecast, which were the
first stepsto forma knowledge.

During the classes different activities were mixed and followed each other in amosaic that kept the sudents
interests awake. The students learned by themsalves from richly illustrated and aestheticaly designed
textbooks, used alot of reference materials, solved problems, designed, drew, played, sang, worked on
computers. The textbooks were trying to give systematic information as an dternative of the unordered

information coming through many channds and media

The new task of the school was defined as not to teach only but to teach how to learn by yourself. The
students were shown that knowledge was infinite, ever changing, that nobody could possessit totaly
(induding the teacher). Learning was defined as an active process. Another principle applied was the
principle of non-explicitness, i.e. the students were not supposed to receive ready made knowledge, but
they were stimulated to discover it in the process of satidfying their naturd curiosity. The interaction between
students and teachers was considered as a way out of the information overload. The teachers and

learners were given mor e degree of freedom, but increasing their responsibility.

Informatics and its integration into al school subjects and activities was a powerful mean for redizing all
mentioned principleg20,27]. Informatics interferes and in this respect changes the contents of
learning[26,27]. A learning environment in informatics was created as an integrated complex of
computer equipment, information resources, educationa software, textbooks and other learning materias.
Although the computer resources were limited some innovative approaches of schoal activities were
introduced[21], e.g. working on a project, collaborative learning, dividing students into groups of
different size, collective discussions, experimenting in mathematics, filling up a database, language
games, publishing a student magazine, students' software house, teaching studentsin a university

laboratory, competitions, afinal students' computer performance, etc.

The described educationa experiment might be considered as a mode for a computer-driven educetiond

reform. Thetrid did not change subgtantialy the Bulgarian educationa system as awhole because it was not
reedy for such dramatic change. But it gave rise to severa educationd initiatives and projects both at school
and univergty settings. An exploratory learning environment in geometry[29] and a set of integrated



textbooks on mathematics and informatics for 8-12 grade for the generd educationa system was written

as well where mogt of the mentioned principles were gpplied[28].

Most of the RGE educationd principles are even more vaid now and the experience gained could guide us
when designing the School of 21% Century. The main obstadesin fully achieving the RGE educationa goals
were the congtrainsimposed by the traditiona print-based schooling system relying on a common set of
fundamenta srategies having been successfully gpplied during the last five-Sx centuries: using textbooks,
grouping children primarily by age, and secondly by ability, dividing curriculum into subjects, packaging the
subjectsinto annud installments, and mapping them onto a sequence of grades the students should climb
up[16]. The basic unit of school space was (and till is) the classroom, where one teacher taught about 25
student. The basic units of the school time was the school period, school day, and school year.

Nowadays, with the advent of the networked multimedia and hypermediaiit is a high time to gradudly reform
the exiding print-based educational system, which eventudly would resde into a Cl T-based educational
system([16]. During the trangtion through a technology enriched learning environment towards
pedagogical re-engineering of the school[5,19] the main RGE educationd principles might beredized in
thar full extent:
Asasubject of education we could consider not smply a student equipped with a microcomputer,
but a student with an access to the superhighway and being a member of a global cooperatively
learning community.
ingtead of integrated textbooks the principle of integration of education would be based on using
virtual electronic libraries and subject-oriented clearinghouses containing multimedia resour ces.
Inalibrary learning dl educationd resource materids will be accessible by students and teachers at any
time and any place. The students can learn by themsdlves from richly illustrated and aestheticdly
designed, highly interactive and intelligent multimedia and hypermedia based courses, initidly
complimented by textbooks. They would aso learn how to search for and retrieve other relevant
reference materids. Learning on alibrary based subject means that the sudents should optimize thelr
work by navigating into educationa resources and taking decisions what is appropriate and what is not.
The subject would include dl relevant information which could be found in the locdl library or in avirtud,
networked library.



Learning to learn and critical thinking are becoming important educationa outcomes not only for the
best students, but for everyone studying in a CI T-based educationa system.

The interaction between students and teachers, as a way out of the information overload, would be
organized both in aface-to-face manner and by using asynchronous and on-line computer conferences.
Cooperative learning, as an dternative of the competitive learning, would be redlized better in a
highly interactive (virtud) learning environment comprising computer support cooperative learning
systems.

The working on a project school activity would be accepted as an dternative of the lesson and redized
according to the project pedagogy typica for university teaching, but worth to be shifted to a school
level now[16]. Networked multimedia communication would enable project teams working together
independently of time and space.

The teachers would be given higher degree of freedom as the networked multimedia would alow
them to work together across their classrooms and fregly share ideas and experience. They would
facilitate Sudents inquiry, manage their learning process, and help them navigate in a shared global
informeation space.

The design principles of the learning environment would be based on asynchronous space and time,
responsive environments and virtual reconstruction[16]. By complementing face-to-face and
synchronized interactions with afull capacity for asynchronized ones, the physical congtraints obstructing
one-to- one consultation between ateacher and a student, as well one-to-many and many-to-many type
of discussions, can be sgnificantly lowered, and al sorts of new pedagogica groupings may become
both feasble and effective. Every student would have her own responsive CI T-based learning
environment alowing communication with her peers, teachers, virtud friends, network servers, etc. The
virtua recongtruction of school spaces would make possible physicaly distinct spaces to be joined into
virtud auditoriums, workshop rooms, reading rooms, cafes, libraries, where sudentsin different
locations can interact asif they were together face-to-face. The virtud reconstruction might even reduce

the huge capita investmentsin school buildings.



4. Towardsa Learner Centred Pedagogy

The man principlein thelearner centered pedagogy isthat the learner does not receive ready-made
knowledge. He should discover and congtruct his knowledge which does not mean to reinvent it though.
There are severd other important characteritics:
the learner participatesin learning objectives formulation and takes the responsibility for his activities.
That makes him more motivated, salf-directed and looking for persona efficiency.
student-teacher relations are democratic ones. The student takes part in formulating the teaching rules
and their gpplication (the contract method). The student can even choose her teachers.
the students take the initiative and they are quite more active compared to the sudentsin atraditiona
school.
the students get opportunities to construct their knowledge both in the school settings and outside school
system. The students obtain new knowledge while solving redl problems and transfer their knowledge to
other students. They learn autonomoudy taking the responghility for their learning and following their
individua cognitive styles, interests, preferences. The students learn how to learn. The theoreticd basis
for the congructivigt learning are the theories of Bruner and Piaget.
the teechers are mostly facilitators, co-learners, persons ensuring the right educational resources a the
right time, helping students get access to other relevant resources. They dso diagnoss the students
problems, and help them any time when needed. The formative evaluation of students achievements and
evauation based on project outcomes is dominant. The students are also encouraged to salf-evauation
of their achievements and outcomes and are enabled to present them. (CIT offer new opportunities for
global student presentations.) The teachers work both individudly and in smal groups with the
sudents. They might be asssted by students-mentors who would help them and other Sudentsin using
software toolg23].
the school is open towards the world. The problems the students solve are formulated either by
themsalves or by the teacher and come from their everyday life. The students and the teacher
cooperatively solve these problems. The project pedagogy based on the theory of John Dewey and
William Kilpatrick and empowered by the CIT[16] is considered as an dternative of the lessonbased
pedagogy .
The gpace, the time, the equipment, and al teaching materids and information resources are used in an
extremdy flexible way.



the curriculum and the teaching and learning processes are highly individudized. Different pathways and
support for learning are offered to students who can progress with a different speed.

the systlem of forming classes by age might be quitted and students in different age might work and study
insmdl groups.

Mogt of the mentioned principles give rise to some new developments both in educationa science and in
technology and provide the unique chance to fill in the gap between the scientific studies and the red school
practice. Among the most important recently developed learning paradigms and theories, derived or related
to information technologies, are: cognitive flexibility theory[32], anchored instruction[3], minimalism
theory [17], Soar[15], ACT*[1], etc.

The project pedagogy, flexible and distance learning, and collaborative learning tend to be widely used in
technology-rich university settings. Another tendency is the globdization of higher education and the
international collaboration. One example of such initiative is the European Association of Distance Teaching
Universties (EADTU), which indudes the main distance teaching higher education ingtitutions responsible for
over 325,000 studenty 2]. The Globewide Network Academy (GNA) is one of the most ambitious projects
for virtuaization of education - it offers thousands of distance education courses and hundreds of
programmes deposited by universitiesfrom al over theworld. The GNA and other virtud educationa
organizations show the tendency the distance education paradigm to be transformed into a distributed
learning paradigm{7] which will be based on knowledge webs enabling distributed access to experts,
archived resources, shared investigations, learning environments. A mobile learning paradigm might be
elaborated in the near future. The partnership between universities and enterprisesin distance learning and

training turns universities into a new type of educationd and training service providers to broader audience.

Education and training in organizations is areawhere CI T iswiddly used. As working needs knowledge and
skills, learning becomes an obligatory eement of working. The needs, congrains, and technological
dternatives of learning support at work differ from those of school learning[11]. For instance as the work
gtuation is not tatic the workers should adapt themselves to new circumstances and working methods. This
means that two separated support systems should be updated continuoudly - the system for work and the
system for learning. The team learning approach supported by a collaboration network (hyper group-ware)

is reported as a quite successful strategy[10]. The concepts of learning while doing, just-in-time and just-
9



in-place learning applied by usng Electronic Performance Support Systems (EPSS) and Computer
Supported Collaborative Systems (CSCL) systems are dominant in learning at work place, together with the
emerging CIT-based flexible and distance learning Strategies for corporate and professond training based on
the Internet and the Intranet concept.

Thedirection of the recent changesin CIT based education and training is from computers as teaching

machines towards computer-based collaborative (distance) learning environments.

5. Multimedia and Hyper media L earning Environments

One of the main design principles computer-based learning environments is the principle of
interactivity{ 30]. The implementation of interactivity can be perceived as an art because it requiresa
comprehensive range of skills, including an understanding of the learner, a deep understanding of software
engineering, deeper knowledge about the contemporary ingtructiona design principles, and aestheticaly
designed multimediainterface. Development of effective interactive learning environments will motivate and

engage the learner.

Desgning human-computer interface for computer-basad learning environments might be based on different
concepts and ingtructiond drategies, eg. browsing, media integration, metaphors, etc. For ingtance
browsing (or navigation) adlows learners flexibly explore a programme or a data base, but there isared
danger of being logt in the cyberspace. The interface design should incorporate a concept how to minimize
the risk of loosing orientation while browsing.

The World Wide Web (WWW) is built around three main ideas. physically and geographicaly distributed
documents, unambiguous location of distributed documents, and a uniform interface. Anyone can create a
document and include it into the web without any regisiration mechanism. Especialy powerful isthe idea of
uniform interface, because the user should not switch from one interface to another when using different
databases. Theidea of uniform interface is centrd in the Intranet concept - using the Internet concepts and
principlesin organizations, cregting institutional webs of information. The next sep is adapting the uniform
interface according the persona needs of any learner by using learners modeling and intelligent Inter net

agentq4].
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The openness of the WWW and the opportunity every user to become a miltimedia document author give
rise to a new generation computer-supported cooperative learning (CSCL) and computer-supported
cooperative work (CSCW) systems, such as. ComMentor[24], CoNote [6], Teacher’s Curriculum
Assistant and Remote Exploratorium[33], SharedARK applying the “what you see iswhat | think you
see” (WYSIWITYS) interface concept for physically separated users, as an dternative of the “what you
seeiswhat | see” (WY SIWIYS) interface concept[31], Collaborative and Miltimedia Interactive
Learning Environment - CaMILE [14], etc.

6. Educational Policy Issues

Although most of the educationa organizations, businesses, governmental and non governmentd
organizations, and homes are dill far from being wired to the superhighway, even those in the developed
countries, the rudiments of the Information Society might be observed. How it would be built dependsin a
great extent on the efforts of UNESCO, whose primarily goas are to promote deve opment of human
resources, reduce the poverty and unemployment, work for better integration of youth in the society, ensure
equity in sharing information and knowledge, ensure access to science and technology for dl, give anyone
chance to recelve education or second-chance to be educated, and findly creating a commonly accepted
policy of cooperation, culturd and educationa exchange, peace and globa wisdom. How could these goals
be redlized againgt the globa tendency of rich getting richer and poor getting poorer?

In the global Information Society there should be mechanisms that channe the information exchange asto
prevent countries loosing their cultural identity. One of the main tasks of UNESCO now should beto launch
an Information Ecology Programme which would am a preserving the culturd diversity in the world the
same way as the environmental protection programmes am at preserving the biologica diversity on the Earth.
Theissues of technologica and especidly of culturd portability of educational services, products, resources,

and software are matter of highest importance now.

Along with the portability issues we should be aware that a wide educational market appears and each
indtitution or organization providing educationa products and services should apply a specific advertisng and

marketing strategy. Advertising, aswe know it from traditiond media- TV, newspaper, posters, etc., does
1



not apply if we use Internet. People on the Internet do not like aggressive advertising. Making a Web page a
place which isworth to vigt again is the best advertisement. It could be achieved by making it highly
interactive, providing regularly updated information and curiogty, offering unique events, etc.[9]. Therearea
number of security issues that have not been completely solved yet: authentication of data, people,

products, transactions; site security; privacy; encryption; identity verification, etc.

Other issues related to Information Ecology isto prevent Internet becoming awegpon of crime and
information invasion, anew mediafor ‘bad news . (The TV and radio keep trying to prove that ‘ good news
isno news . | would hardly believe in a successful implementation of an Internet service bad news on

demand. )

The distance education and telecommunication offer plenty of educationa and training opportunities for
people and organizations. However there exists fear that schools and universities and would loose their
specific traditions and flavor and their autonomy. There is atendency of imposing common standards for dl
educationd ingitutions. As the distance education gives opportunities one professor or tutor to teach
thousands students, would it lead to unemployment in universities and schools? No doubt that the distance
education and CIT make possible students in geographicaly distinct places communicate. However thereisa
rel danger for people, who normaly communicate face-to-face, to ‘ switch’ to eectronic communication

mode and loose their human contact.

Before a subgtantia amount of money and efforts are invested in the CI T-based education, a number of open
questions should be answered:
What are the educationa objectives and the educationa outcomes expected?
How can we make possible bridging the gaps between current educationd and training practice and the
advances of educationd information technology?
How can we prepare university and school teachers as a human infrastructure ensuring effective
goplication CIT in education and training?
How can we organize locally and internationally produce educationa courseware and educetiona
multimedia resource materias?
How can we assess theimpact of the CIT and new educationd technology methods on the education
and training?



How can we promote the ‘best practice’ cases?
How can we ensure equity in accessto CIT for al students and teachers?

How can we preserve diversity of cultures?

Most of these questions could be answered by the Global UNESCO Project for Introduction of the New
Information Technologiesin Education: UNESCO Network of Technology Enriched Schools.

7. Conclusons

The educationa reform needs synergetic efforts of UNESCO, the EC, governments, local governments, non
governmentd organizations such as IFIP and International Association for the Evduation of Educationd
Achievements (IEA), policy makers, educators, business communities, public interest groups, parents and al
citizens. For the countriesin trandtion it isameatter of crucia importance participation in the EC educationd
and training initiatives and programmes, such as Phare (ind. Tempus), Copernicus, Socrates and
Leonardo, aswdl asin dl UNESCO initiatives and projects. The Second UNESCO Congress “ Education
and Informatics’ being the last congress of the kind during this century, should draw clear direction for
world-wide developments leading to a CIT-based education.
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Abstract: A recent powerful idea in the design of Web-based learning environments
is the usage of virtual places. The employment of interface metaphors is one of the
approaches enabling inexperienced users to feel comfortable in such virtual
environments. We have designed a Virtual Environment for Distance Education and
Training (VEDET), which provides basic virtual spaces, resources, and services. In this
paper we discuss the user nterface of two Web-based distance learning courses
Business on the Internet and Business English, developed on the basis of VEDET. Web-
based learning environment has been implemented to support the delivery of these
courses. Two examples of interface metgphors have been developed and adopted, each
presenting a coherent image of the environment.
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1. Introduction

The power of the new communication and information technology influences humean life and
economy so deeply that makes dl of us learners as both individuas and members of (redl or
virtud) learning communities and learning organisations in a learning society. Looking back

a the history of the communication and information technology we could clearly see how the
main attention of researchers and technologists has been gradualy moved from hardware to
software, next - to human-computer interface, and recently - to socid issues related to
globa communication and collaboration. The computer mediated communication leads to
edablishment of virtual communities formed on the basis of topics of mutud interest,

collaborative work, business, or other joint activities. These communities crossnaiond and
cultural barriers and demand for re conceptudisation of the socid life, including education

and business.

One of the gpproaches alowing inexperienced users to make effective use of computers is
the reference to interface metaphors. Metaphors help users to understand a new system
interface by invoking their prior knowledge. This understanding is important since it alows
the usersto interpret and predict the behavior of the system.

The essence of the interface metaphors is that the objects (activities) are transformed into pictorial

representations, which the user could easily identify and understand. This basic understanding gives
the user an idea as to how to use the system. The interface has to be designed in such a way that the
activities that the user could do in the physical world could be done on the electronic versions. One of
the main design problems with the metaphor as model approach is how to incorporate additional

functionality, which is not part of the interface metaphor but which enables the computer to be more
powerful than non-electronic means (Preece, 1994).



This paper discusses the interface metgphors developed for two World-Wide Web
(WWW) based distance learning courses Business on the Internet and Business English.
WWW-based learning environment has been developed to support the ddivery of the
courses. Two examples of interface metaphors have been developed and adopted to
present a coherent image of the environment.

The paper is organized in the following way. Firs, the generd modd underlying the
environment is presented and the Virtud Environment for Distance Education and Training
(VEDET) is discussed in brief. Then the two different examples of interface metaphors are
described: the cases of Business on the Internet and Business English courses. Findly,
some practica results as wdl as future plans are discussed.

2. General Educational Model

The success of the separate individuals and organisations in the globad economic and
intellectual competition depends on ther skills to transform quickly and in the right moment
the avalable information into ussful knowledge that can be used for taking important
management decisons. Employers demand thet their workers are able not only to memorise
facts but rather to learn new methods, new programs, new professond skills. The search
and filtering of huge amount of information is not an easy task and the new information and
communication technology achievements till does not support it efficiently.

For the purposes of the Business on the Internet and Business English courses a learner-
centred educational model was chosen. The ingtruction is based on dectronic libraries and
object-oriented multimedia resources rather than on printed materias. Students can study on
their own usng aestheticaly formatted and interactive multimedia learning materids. They
have to condruct their own knowledge, to study individudly according to ther sKills,
interests, preferences and cognitive characteristics, to learn how to learn. Students can
control their learning process, work in a team with other students, take part in discussions,
and search for effectiveness of the learning. The tutors are students  classmates, that help
them find how to cover and traverse optimaly the rich n information resources globa
information systems and to find the mogt suitable learning materias. The achievements of the
students are assessed on the final result (product) basis, which can be presented, defended
and published both locdly and globdly . The sdf assessment is encouraged. Co-operative
learning and work dominate over competitive learning. The tutors can work with the
dudents individudly as well as with smdl groups of sudents. The sudent can work in a
dynamic and interactive multimedia learning environment where aside from the tutor and the
other students s'he can communicate and work with hisher virtua friends dl over the world.

Authors see World-Wide Web (WWW) as one of the best mediums for implementing this
model. WWW could support teaching and learning in a number of ways
as asource for reading materids,
asacorpusfor self-exploration;
as a medium for writing, publication and dissemination: publishing on the WWW dlows
writing for a red audience (classmates, the Internet community) rather than just for the
teacher;



as aforum for communication: sudents get  confidence in usng English as alanguage of
communication; they learn to organize and present idess in a clear way; they have the
chance to get in touch and communicate with other students dl over the world.

Our efforts to incorporate World-Wide Web into ingtruction are amed a usng it both as
information resource and as a basis for organizing long distance collaborative learning.

3. A Modd for a Virtual Environment for Distance Learning via
I nternet

Theideaof uniform interface isthe most important one for the success of the World-Wide
Web nowadays. It is centrd dso in the Intranet and Extranet concepts, unifying the
principles of presenting and using information, creeting institutional webs goplying
learners modeling and intelligent Internet agents technology in vaious types of
organizations.

A recent powerful idea in the design of the Web-basaed learning environments is the
availability of virtud places. auditoriums, workshop rooms, cafés, libraries, etc., where
students from different locations can mest, interact, and work together, asif they were face
to-face.

A prototype of a Virtud Environment for Distance Education and Training (VEDET) was
developed a the Depatment of Information Technology, Universty of Sofia VEDET
contains four types of learning organizations: a virtud university, a virtud language learning
center, avirtud school, and a virtua enterprise (Nikolov and Nikolova, 1996). It includes
adso a number of virtud services such as a virtud library, a virtud post office avirtud
student louse, a virtud exhibition and entertainment center, a virtua dectronic publishing
house, a virtua help desk, a distance education brokerage service, a virtua eectronic
document and software ddlivery service, a virtud course customization service, a virtud
transportation service, avirtud liaison office, avirtud public arena

Thekernel of VEDET isthe virtual university, which includes:
an adminigration office, where students can register and discuss organisationd issues

with the university S&ff;

avirtud lecture hal (auditorium), where alecturer could deliver alecture for aparticular
virtud learning community;

virtud seminar rooms, where the virtual class can discussissues related to subject matter
topics,

virtua workshop rooms, where collaborative work can take place;

avirtud reading room, which contains dl localy prepared learning materids.

Thevirtud universty learning environment indudes branches of most of VEDET services.

Smilarly, the virtud language learning centre conadts of an adminidration office, virtud
classrooms, virtud reading rooms, a video centre, a phono lab, a student centre It aso
includes branches of some of the VEDET virtud services. All the language courses currently
offered are announced at the information desk of the adminidrative office. One can get
registered for a course a the registration desk of the adminidrative office. Each course
takes place in a language classroom. The classroom is the centrd place for a language
course: the place where the actud virtua teaching takes place.



The virtual library has an integrated catalogue of locally available electronic resources, as well as a
gateway to other virtual libraries, such as GNA library (GNA, 1993).

The virtual post office provides electronic news services, multimedia email and listserv services,
electronic journal subscriptions and delivery, postcards construction and delivery, etc.

The virtud publishing house (Nikolov et al., 1997) offers customised publishing of stand-
aone and networked hypermedia materids, such as: eectronic textbooks, videos and audio,
teacher and student guides, questionnaires, presentations, catalogues, advertisements, etc.
The customers order publishing services by providing resource materias - text, scripts,
audio, images, logos, idess for illustration and animation development, links to related
Internet Stes, indructiond design requirements (Ducket et al., 1995).

The virtua dectronic document and software ddlivery service dlows learning resources to
be supplied a any time and to any place locally and globally. It supports the learning
resources flow and workflow planned by the instructors and administrators.

The virtual electronic entertainment centre provides access to virtual museums, art galleries, exhibitions,
concerts, movies, computer games, etc.

The virtual help desk provides support in specific activities.

The virtual public arenaincluding avirtual café is a place for informal talks. Thevirtual café can havea
number of different rooms for students, teachers, parents, employers, as well as cross-meeting places
for discussing carrier opportunities between students, parents, and employers.

The virtud course customisation service deds with distance course customisation and
adaptation to the needs of the locd learning community, by taking into consideration the
locd educationd and training traditions, language, culture, and even individua needs of a
particular group of learners.

The virtud liaison office deds with the adminidtration and co-ordination of internationd co-
operation projects, student and g&ff virtual mobility schemes, etc.

The distance education brokerage service plays the role of a market place for educationa
sarvices and products. Any educationd indtitution can do globa marketing research for its
own products there and order and purchase educationd products and services.

The virtud transportation service provides fagt shuttle-bus transportation service between
the virtud places of VEDET and a space-shuttle line between different virtud
environments.

VEDET provides only basic virtua spaces, resources, and services. The users could
recongtruct VEDET virtud space by adding new customised facilities, spaces, and services
according to the particular ingtruction requirements. For instance, for the purposes of a
sesson of  dectronic commerce a new virtual workshop room could be crested and
equipped with a busness Web pages development toolkit, software and dectronic
conference tools gppropriate for collaborative projects in marketing on the Internet, etc.
(Farraro et al., 1995; Favorin, 1995; Guzdid et al., 1995)

VEDET offers a comprehengve interface metgphor to be used both for human computer
interface and ingtructional design purposes. The two distance courses, described in this
paper, could be seen as examples of the power and flexibility of the proposed approach.
This gpproach aso enables the process of restructuring traditiona education and training by
complementing them with virtua components



4. Main Design Principles

4.1. Busnesson thelnternet course

The Business on the Internet course could be regarded as a case study for instructional design
principles for online courses as well as a technological framework for distance course implementation
(Stefanov et al., 1997). The main technological platform for course delivery isthe WWW integrated with
other Internet services such as E-mail, computer conferencing, WWW interface to data bases, etc.

In the proposed approach the cooperation takes a key role. The participants work within a
learning community where the emphagsis on:

providing awide choice over content and direction of learning;

managing by participants of their own learning and cooperation with others through
processes of negotiation and discussion;

providing a criticd perspective on learning and other academic issues with strong
relationship to participants professona practice;

taking collective responsibility by participants and tutors for the design and evaluation of
the program with congtant reviewing and modification of the design, procedures and
ways of working.

Some important aspects of the proposed design are: openness in the educationa process,
forming a learning community; sdf-managed learning; supportive learning environment;
collaborative assessment of learning; assessment and evauation of the ongoing learning
Process, €tc.

Main design decisions

The above mentioned design principles led to the idea of developing atemplate - a WWW-
based tool, consting of a set of WWW pages, with uniform design metaphors (Wilson, 95)
and conagtent layout. The template represents a virtud learning environment including the
following virtud components: Wal Tray (including introduction, urse philosophy, and
course organisation), Students Help desk, Teachers Help desk (assisting teachers to apply
in a flexible way the chosen indructiond design), Virtud Library, Café The template
conggts of two main parts.

introductory part - helping the students with overal course orientation;
study part - promoting the red learning according to the chosen modd.

All Web template pages have been designed with strong consistency in mind, so the users
(teachers and students) could easily navigate and become oriented what part they are
using/exploring, for what purpose, what to do next, how and where to go next, etc.

Both the introductory part and the study part of the template include various units, dl linked
together and having common purpaose and functiondity. The units are designed so as to be
easily modifiable and have a standard interface. They are dso sdlf- contained, managesble
sections that can stland done and are often interchangesble.



The main units in the introductory part, when filled in with gppropriate information, will

condtitute the course home page, introduction to the course, course outline, course micro-
planning, evauation and statistics, Smple demo version of the course, students and teachers
authorisation. All they have common frame structure.

The main units in the study part, when filled in with the necessary information, will congtitute
the basic course learning units, each one containing sub-units, corresponding to different
learning activities

The pilot Business on the Internet course is accordingly sructured in two parts
introductory part and study part. The study part (see Figure 1) includes six basic units
containing the following sub-parts: a lecture, guest lecturers, tests, questions, case studies,
an essay, aresource bank, discussons. A large unit could be further divided into sub-units
each with its own objectives, activities and tests. The learning objectives are short, clearly
defined, measurable godss that students could achieve.

The learning activities are important parts of the lessons and they actudly promote
learning and move students towards the course objectives. Each specific student target
group is offered sdlected readings. The lecture notes are available ortline a the beginning of
the course and can be refined during the course.  Each student is assgned the task of
congtructing Web pages on a specific theme and their hypermedia reports could be
published on a Web page. This dlows both students and tutors to enrich the learning
environment. The students have on their digposal dso examination study hints with hypertext
links to important materials. Private correspondence among the students, tutors and experts
is encouraged. Guest lecturers are hired smply by induding hyperlinks to their materids
on the Web or by scheduling ortline or asynchronous presentations of them. The students
can present their reports online or publish them on a Web page. Online discussion groups
are formed dynamicdly and some students are assigned to lead off discussion. Specid
conferences are open and the students are invited to discuss specific problems, case sudies
or proposas. Quizzes and tests included in each unit dlow students to measure their own
progress and mastery of the course components. A number of small projectslinked to form
alarger project are given to dl students. The students can learn at their own pace. They dso
have the opportunity for free exploration using the resource banks attached to each unit as
well as the course library. Web course materids and online interactive sessons are stored
for further usein classes.

4.2. Business English course

Traditiond approaches to foreign language ingruction are usudly entirely teacher directed,
closgly following a chosen textbook. In contrast, most of the emerging WWW LEFL
(Learning English as a Foreign Language) Stes offer resources or activities which the
learners can fredy explore, use or take part in (see for example Mike Valance's Business
Mestings on <http://www.gtir.ac.uk/epd/higdox/Vdlance/ Diss' FPLhtm>). Though the
principle of learners taking all the responsbility for their own learning is recently
strongly advocated, the Business English course authors believe that for a course, which isto
be credited, the human teacher should have the overdl control on the instructiond process.
Accordingly, the main postulate was while keeping the tutor’s leading role to move
towards more efficient learner centred instruction. The last resulted in setting basic



course design principles focussng on: condructivist learning, red-life problem solving
smulaion, meaningful communication and co-operative learning and work, cregtive language
practice, interactiveness, and Web-basad sdif learning.

Main design decisions

In order to impement the design principles a WWW-based learning environment was
developed to support the Business English course ddivery. The purpose of this learning
environment is twofold: from one side to embed the main course content (with references to
rdevant web dtes) and from another, to serve as a medium enabling learner centred
activities and supporting the overal course organisation. In other words, to serve as a
virtual place where the Business English ingtruction will take place.

The course material is divided into learning units, each built around one main topic. All units have
identical structure and consist of pre-reading activities, reading, postreading activities and
assignments. The pre-reading activities range from expressing an opinion on a given issue or
completing self-analysis questionnaire to taking decisions on a controversial problem. The aim is to
provoke some brainstorming and thus lead students into the topic. Each reading section includes: basic
text, complimentary texts, references The texts included in the reading sections provide only brief
information on the topic. In order to expend their knowledge in this area, studentswill have to do alot of
self-studying in thelocal or virtual libraries. The postreading activities are divided into three groups:

comprehension - directly related to the text for reading: true and false exercises, filling in

tables, taking notes;

language focused tasks- gap-filling, phrasd verbs

follow-up activities- fidd studies, teeam building, role-play, SWAT andyss,

surf-the-net - exploring a site with a specific task in mind.
Assignments include writing a memorandum, CV, covering letter, business letter, guidelines how to
work inamultinational team, article to a magazine on corporate culture and others.
The virtua teaching takes place in the Business English classroom. On the walls of the
classoom pogter information is presented: course description and course syllabus. The
course  gyllabus is presented in a table providing hypertext links to the actud learning
materia and activities. One of the wadls is equipped with a message board and another -
with a shelf containing books that are going to be used frequently (including English
Grammar book, Merriam Webster's WWWebster Dictionary and Encyclopedia Britanica).
The message board is a board for adminidrative messages from the ingtructor, spotlight
information, notes and ingtructions for the week, etc. It isimportant for the students to check
the message board regularly because the tutor announces the tasks for the week there. All
the old messages can aso be viewed. The classsoom corners are designed for saf-study
activities. Gateways lead to the Post Office, Conference Centre, Library, Student Centre,
and the Café. The interface of the Business English courseis given in Figure 2.

5. Discussion

VEDET is based on a strong integration of virtual learning institutions and services. The human
computer interaction model of the two WWW-based courses interrelates with their instructional
design strategy. Learners, instructors and administrators from different locations inhabit the virtual
learning environment and can meet, interact, learn and work together, as if face-to-face. VEDET is



interactive, flexible, open, distributed, accessible by distance, asynchronous, filtered, containing Web
road-mapsand course archives.

The Business English and Business on the Internet learning environments developed on the basis of
VEDET supports learner centred instruction focusing on new roles for the learner, different from the
traditional ones, namely greater motivation, responsibility, accountability, self-control, ability to work on
their own and b collaborate. The emphasis is on communication between the instructor and the
students, which is supported in various ways: by email, class list server, local bulletin board system,
group discussions via asynchronous computer conferencing, etc.

VEDET can be used either for delivery of adistance learning courses or as an aid to class infrastructure
allowing some functions to be carried out through web pages and web-based activities. We believe that
in either case it will extend and enrich the delivered @urses. The environment supports the six
categoriesfor tele-learning as a part of afaceto-face course (Collis, 1996):

making the course materias more organized and accessible to students;

improving the effectiveness of the lesson presentation session;

improving communication between the instructor and the students;

improving discussion among the students;

improving the range and qudity of resources available to the students and shifting the
respongibility to the student for the selection of appropriate resources,

improving the range and qudity of learning activities avalable to the Students,
particularly in terms of collaborative learning.

The implementation of the courses was a successful beginning of the interface metaphors validation.
Now the courses have entered their experimental phase. Five instructors-four university lecturers from
Sofia University (three from the Department of Information Technology and one —from the Faculty of
Economics and Business Administration) and one - from the American University, Blagoevgrad - are
using the VEDET based courses. More than 25 students are participating, some of them at a real
distance. Special evaluation forms are prepared for the students and for the tutors. Among the main
goals are to test how computers can assist communication between the students and the instructor,
how to make students co-operate by sharing information and how selected sites on the Web can be
used to expand students' knowledge on a particular subject.

Thevery firstimpressons of this process could be summarized asfollows

Both the ingtructors and the students take vigoroudy part in the courses which indicates
that the work orv/in the courses is motivating and pleasant for them. Since the students
have had some previous experience in using Internet and WWW as a course
environment, obvioudy they do like the courses, not just the use of the new technology.
Only one of the ingtructors had some initid problems in usng the environment. For a
broader use, however, VEDET courses should be accompanied with appropriate user
documentation.

The main problems for the ingtructors is the lack of experience in using interactive toolsin
a network environment. This indicates that some demo variants should be prepared to
serve as examples for indructors of how to include more interaction in their lessons.

The ingructors and the students like the better communication within the course
compared to their (conventional) classroom practice.

The interactive exercises (automatic checking) are of greet help to the ingtructors and
dlow the students to see their results immediatdly. The experience shows thet they are
among the favorite activities of the students.

The pilot versions of the courses were developed with very little specid maintenance,
which indicates thet it is easy enough to use VEDET for ared course implementation.



The implementation of the two courses was a good experience for the authors of the paper.
It helped to identify some key problems and suggested directions for further development
and improvement of VEDET.

Future plansand improvements

The technologica, communication and information infrastruciure, especidly the eectronic
catalogues and Internet resources collected, will be used to create a community of practice
which will continue to grow after the project is completed.

One of the main directions for further development of VEDET includes adogtion of the
paradigm for individua learning styles. The environment should enable the learner to identify
himsdf within one of the four basic learning styles proposed by Honey and Mumford (1992)
and then to choose the appropriate content structure, learning activities and way of
navigation suitable for thet learning style.

Ancther interesting idea is related to a broader use of different types of multimedia
information (audio, live video, synchronous videoconferencing, etc.). This festure could be
used aso in the so-cdled “smulated distance education” thus eiminating the technology
barriers.

An important line of future improvements of VEDET is connected with database regigtration
and accounting features, enabling more sophisticated ways of collaboration and group
Support activities.

Our future plans are dso amed at including intelligence in the VEDET environment. One of
the key features strongly rlated to the inteligence of the interface is user modeing. This
concept involves automatic congtruction of amodd of user’s current knowledge, skills, and
behavior, so that the system can use it to adapt its own behavior to that particular user’s
individual characteristics,
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Introduction

Telecommunication networks are changing the nature of | , |ntroduction

teaching and learning, especialy as evidenced by the » Types of Courses

enormous increase of online educationa offerings. Many | « Learning Styles

universities and colleges, independent organizations, and | » What is 'Y our L earning Style?
businesses are joining the information age by offering » Finding the Best Online Course
online professona development courses for educators. | » Additional Resources

These may be traditiona or nontraditiona courses,
ddivered patidly or entirely online. Graduate and undergraduate degrees are now offered
through dectronic communications, as are individua courses for credit or continuing
education units (CEU). Although the number of research studiesis limited, results suggest
that this form of education is effective for well-motivated students, especidly those who
understand the nature of this new educationa experience. This paper will look at the
variety of courses currently avallable for educators and assst you in determining what
particular individua learning styles and preferences best maich the environment of the
various online courses. Additiondly, it will offer some gtrategies for making the most of
online educationd opportunities, and suggest questions to ask prior to enralling in such a
course, to ensure that you have a positive experience in the world of online professiond
development.

Digtance learning in various forms has been around for along time, but until recently the
ability to offer online courses to large numbers of individuas was not available. Traditiond
distance learning environments were based on correspondence through passive media
(paper, audio and video broadcast). Recent devel opments in network and communication
technologies have offered opportunities to improve these environments through increassed
communication, interactivity among participants, and incorporation of collaborative
pedagogica modes. Other advantages to using thistype of distance learning include:

ingtantaneous (synchronous) and delayed (asynchronous) communication modes
access to and from geographicaly isolated communities

multiple and collaborative participation amnong widdy dispersed individuas
ultimate convenience, when and where you choose

interaction with and among individua's from diverse cultures, and

ability to focus on participants' idess, without knowledge of age, race, gender, etc.
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Types of Courses

According to humanistic psychologist Abraham Madow, | 4 ntroduction

humans strive for self-actualization, and share adesireto | o Typesof Courses

acquire knowledge, be crestive, and reach ther full # Learning Styles

potential.* Perhaps educators are the best example of » What is Y our L earning Style?
this statement! Happily, the world of graduate and » Finding the Best Online Course
continuing education has changed dramétically and we | » Additional Resources

are now given many choices of where, when, and how to
pursue lifdong learning.

It is hepful to think of the variety of Traditional
professiona development courses as a s

continuum. One end of the continuum isa
traditiona face-to-face course, with online
support. Activities might be posted on a
website, discussons might take place online,

but basicdly the courseis smilar to many
others we have taken. Also clustered around
this end of the continuum might be a
traditiona coursethat only replaces afew of
the scheduled sessons with Web interaction
or assgnments.

Aswe move toward the center of this
continuum, we might find acoursethat is
more typical of adistance education class. It
may be an online classthat is enhanced with
locad meetings (possibly at the beginning and
end of the course), or with one or two group
tutorial sessions (perhaps distributed by
geographic locations). Thistype of course
might include audio or videotapes for
dissemination of certain types of materids.
Clearly thistype of course would need to be
located within somewhat close geographic
proximity to you.

Findly, at the other end of the continuum, we
might find a totally online course. The
participants never meet physicaly, and the
course interaction takes place through a
variety of tools. There may be athreaded
discussion that is organized by topics, often
caled abulletin board. Video clipsand
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Distance

global

@
face to face

online support
traditional meetings
web resources

primarily online

some face to face meetings
possible tuterial sessions
audio or video tape

fully online

no face to face meetings
synchronous chat
threaded discussion
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photographs may introduce the instructor Online
and the students to each other. A
synchronous chat may be organized for once per week.

Another type of course found at this end of the continuum would be an updated,
technologicaly enhanced version of atraditiona independent study (correspondence)
course. The student might have saveral months in which to complete various assgnments,
and the student interacts with the ingtructor but probably does not work with other
sudents. Thistype of course would possibly include many of the same types of
communication tools, but they are used to facilitate the interaction between the student
and the ingtructor.

*A. H. Maslow, Motivation and Personality, 2 ed, (New York: Harper & Row, 1970).
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Learning Styles

Many teachers are concerned that an online course may
be very different from what they know and have been
successful in completing. They are worried they might

# | ntroduction

» Types of Courses
» Learning Styles

misstraditiond face to face ingruction. It istrue that each | « What is Y our L earning Style?

person learnsin a unique way — think about the way

» Finding the Best Online Course

you remember a phone number or address. Do you write | » Additional Resources

it down, say it severd times, or make arhyme out of it?

Wedl learn mogt efficiently when we are able to receive and store informetion in the
manner in which we best process that information. In her 1992 article " Strategies for
teaching word recognition to disabled readers” Rita Dunn* saysthat "learning styleisthe
way people begin to concentrate on, process (globa vs. andytic), interndize, and
remember new and difficult information.”" For example, an auditory learner will have more
difficulty if al information is given as text, which must be processad visudly.

But learning style goes beyond the style in which you process and remember information.
Wheat do you need to know about yoursalf to make wise decisions about a course, and
then to get the most out of that experience? To be successful in an online environment,
you aso need to congder your learning habits, work patterns, and comfort zone. Asyou
begin to explore this new adventure, it will help if you take our What is Y our Learning

Style? quiz.

Regardless of what you score on our quiz, you may want to pay attention to the features
of each course you congder taking, to make the most of the environment for your style

and needs. Here are afew examples:

If you prefer or enjoy:

Try a course that includes:

Face to face interaction

A combined format course, with several face to
face meetings

Lots of interaction with the instructor

One-to-one online independent study course

Immediate feedback on assignments

Ask the instructor for a plan of feedback, and
assurance of multiple communication channels

Deadlines for work assignments

Traditional timing (following a school schedule)

Hands-on technical support

A locally offered online course, with contact
information for assistance

Discussions with class members

A well functioning threaded discussion that is easy
to follow, plus an occasional face to face meeting

To complete the course quickly, on
your own

Completely online course, regardless of geographic
location; ability to move ahead on your own

Ongoing support for your work

An instructor willing to engage in dialogue

Authentic assiagnments

07/04/2001

An instructor with an open-ended svllabus and
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flexibility

Help staying on task Pick a course that someone you know will take
too!

*R. Dunn, "Strategies for teaching word recognition to disabled readers," Reading and Writing
Quarterly: Overcoming Learning Difficulties, 8(2) (1992), 160.
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What is Your Learning Style?
A Self Quiz

To be successful in adistance learning environment, you | 4 introduction
will need to consider your learning habits, work patterns; | & Types of Courses

and comfort zone. Asyou begin to explore this new o Learning Styles
adventure, it will hdp you if you answer the following » What is Your Learning Style?
questions. # Finding the Best Online Course

» Additional Resources

1. Fedingthat | am apart of aclassis...

A. not particularly necessary to me.
B. somewhat important to me.

C. very important to me.
2. Face-to-face classroom discussions are...

A. rardly hdpful to me.
B. sometimes helpful to me,
C. dmog dways helpful to me.

Another concern that potentid students raise is the relationship between the ingtructor and
the student. How much interaction do you typicdly like to have with your ingructors?
Answer these questions about the nature of instructor/student discussions.

3. Inatraditional class, | find that my interaction with my instructor is...

A. occasiond, for dlarification only; I’'m confident working on my own.
B. often, to get assurance; | want to check my understanding.
C. repeatedly, for support; | need to be sure I’'m doing things correctly.

4. Asalearner, | would classify mysdf as...

A. someone who can magter information just by reading it.
B. someone who prefers to hear aswell asread the material.
C. someone who redly needs to hear the ingtructor to master information.

The next important aspect of an online course relates to your work patterns. Some
individuds report that they fed less responsbility for keeping up with the readings, and
find thet it is easy to get behind. Answer these questions to see how thisissue may relate
to you.

5. When an instructor givesdirectionsfor an assgnment, I...

A. am comfortable figuring out the indtructions on my own.
07/04/2001
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6. | would classify myself as someone who...

A. often gets things done ahead of time.
B. needs reminding to get things done on time.
C. puts things off until the last minute.

Given that an online course is dependent on technology, it isimportant to identify your
comfort usng computers, your capacity to solve your own problems, and your ability to
make changes to your hardware. Answer the following questions about this topic:

7. In rating my skillsand experience in using a computer, sending e-mail, and
finding electronic resources, | would say that...

A. 1 am afrequent user, comfortable, competent, and a problem solver.
B. | am asemi-frequent user, able to accomplish the tasks, but get alittle
frudtrated a any technica problems.

C. | amjust beginning to attempt these things, and need technica support
that | can count on.

8. When | have a problem or complication with my computer or peripherals, |

tend to...

07/04/2001

A. willingly tackle a chdlenge to make it work or know when to get help.
B. fed gpprehensive, but try anyway.
C. get upsat, and put it off, or try to avoid it.

SCORING

* Give yourself: 3 points for each A response
2 points for each B response
1 point for each C response

* To calculate your total score, add up the points you earned on your
responses to the eight questions.

* Interpreting Your Score:

17 or more points
If your total is 17 or more points, online courses may be an excellent choice
for your professional development.

10 to 16 points
If you scored in this range, online courses will work for you, but you need to
make a few adjustments in your attitudes and planning in order to succeed.

9 or less points

If your total score is 9 or less points, you may need to discuss your concerns
with the instructor, and consider the adjustments that make sense to ensure
your success.

http://mww.att.comvlearningnetwork/virtua academy/successA.html

B. like to try to follow the directions aone, then ask for help as needed.
C. need to make sure that | understand what is required, interact with
colleagues and the ingtructor before beginning the work.
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Finding the Best Online Course for You —
Questions and Strategies

There are many questions you will want to ask before o Introduction
you enroll in an online course. # Types of Courses

Fir <,

» Learning Styles
think about the organizational issues. » What is Your L earning Style?
» Finding the Best Online Course

How isthe course structured — doesit conform | = Additional Resources

to the timeline of an inditution or can you work at
your own speed?

Will you mest face to face during the term?
Doestheindructor have atime set asde for hisher distance students (so you can
be sure to reach the ingtructor by phone)?

Are some of the requirements dependent on other sudents, and is there an easy
way to accomplish this?

What are the recommended prerequisites for the course (technological,
pedagogica, and time commitments)?

NOTE: Independent courses give you greater
freedom to schedule your work, but they also
require more self-discipline.

Second, think about institutional issues and questionsthat relateto this area.

For example,

Isthe ingtructor doing this as an "extrajob" in addition to hisher regular work?
(S'he may have lesstime for interaction or providing timely feedback.)

What kind of credit isgiven (and is it accepted by your school district)?

If you are interested in a degree program, what are the total costs of that degree?
Can you tak to other students who have finished the program or course?

What type of evauation has the ingtitution done on the courses?

What kind of support does the ingtitution give to remote students? Will you have
accessto library resources or materias?

What technica support do they have for the system?

Other considerations:

Many students and faculty of online courses report that content can suffer if the
technologica issues are not resolved prior to the beginning of a class. Make sure that you
are not in the pilot group of students. It is quite reasonable to ask for ademonstration
lesson, or to "gt” in on a current course prior to enrolling. Thiswill dlow you to check
your equipment, connections, and compatibility.

07/04/2001
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Y ou might want to enroll with a partner — afriend, grade level or subject area partner, or
someone with whom you know you can work well. Thiswill keep you both on target and
provide you with someone to discuss the materid.

Digtance learning coursawork can often be neglected because of persond or family
circumstances. Be sure thisis a good time to devote energy to completing a course. While
it istrue that some online courses require as much, if not more, time as atending classes
and completing assgnments for traditional campus courses, the benefits can be enormous.

Conclusion

Asyou can see, there isawide variety in the types of online professona development
courses, and it isimportant to look thoughtfully at the qudity and characteristics of each
one you explore. While in this paper we have been discussng online professond
development for educators in the area of technology integration, you might aso be avare
that awide variety of other online opportunities exist. Some content areas may fit into an
electronic environment better than others, and you may need to think about which ones fit
your needs and learning style.

In summary, online professond development is an exciting new opportunity for al
educators. It offers enormous possibilities, and unique experiences await you. So, find a
course that fits your needs, ask alot of questions, and jump right in!
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Additional Resources

Following are links to severd types of online coursesthat | , | ntroduction
are described in this article. The Internationa Society for | o Types of Courses

Technology in Education hopes that you find these # Learning Styles
resources ussful as you explore the multitude of distance |  What is Your Learning Style?
learning options. * Finding the Best Online Course

# Additional Resources

AT&T Learning Network Virtud Academy
The AT& T Learning Network Virtua Academy is an online centraized resource
that provides educators with access to Web-based professional devel opment
opportunities and courses that target technology integration.

DIAL, the New School’s Distance L earning Program
DIAL, the New School's Distance Learning program, provides opportunities for
people dl over the world to take New School courses at their own convenience.
Connecting through the Internet's World Wide Web to their cyberspace campus,
students receive ingtruction, ask questions of their ingtructors and each other,
discussissues, and participate in their classes.

Heritage OnLine
Heritage OnLine specidizes in Internet-assisted distance education for teachers.
Their current program has twenty active courses in avariety of subjects such as art,
assessment, classroom management, educetion, foreign language, literature, math,
stience, socid sudies, writing and technology. All courses are available for Antioch
Universty credit.

Ledey Callege Online Learning
At Ledey Callege anumber of faculty members are now engaged in adapting
Ledey coursesto an eectronicaly-based distance learning format. These courses
can be taken at a distance from the Ledey College campus in Cambridge by using
computer-based online technologies. Their Technology in Education master's
degree program is designed for teachers who are interested in integrating
technology into the curriculum and the schoal's teaching and learning community.
Thisdegreeis currently offered in an online format and is designed to be completed
in less than two years.

Online Innovation Inditute (OI1)
Oll isaresults driven organization, which offers professona development
workshops to help students and teachers improve classroom achievement. Oll
provides educators with alearning environment to support integrating the Internet
into their individud teaching styles.

Open School
Open Schoal isan initiative of the BC Minigtry of Education to develop teaching
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and learning resources to support the K-12 education system in British Columbia,
Canada. The resources are developed by professiona course designers and
experienced teachers, for use in schoals, colleges, homes and learning centers
around the province.

Professond Development Online
The interactive, multimedia courses offered through Professond Development
Online provide flexibility without sacrificing meaningful content or the chance to
discuss what is learned with colleagues. Each course includes interactive lessons
that have been specialy designed for Web-based training. Each lesson is
supplemented with extensive reading materia and access to discussion groups.

T.H.E. Inditute
T.H.E. Inditute, anew division of T.H.E. Journal, is dedicated to providing
professond development services and consulting to persons and organizations
involved with K-12 and higher education inditutions. T.H.E. Indtitute provides
targeted coursework focused on issues involving the congtantly changing arena of
technology as atool for teaching and learning.

Washington State University (WSU) Virtua Professonal Devel opment School
WSU College of Education is currently developing avirtua Professond
Development School for teaching Washington state's children, WSU's future
teachers and adminisirators, and for researching educeation topics and issues online.
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Web Resour ces
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Resources related to Course Support Systems (CSS)

WebCT http://homebrew.cs.ubc.calwebct/

Archives for the WebCT-usars mailing ligt

http://homebrew.cs.ubc.calwebct/docgmail/index.html

Documentation for WebCT http://homebrew.cs.ubc.calwebct/docs/

Papers about WebCT http://homebrew.cs.ubc.calwebct/papers/

TopClass http://Awww.whtsystems.com/

TopClass Support lists http://mww.whtsystems.com/support/lisshtml

Efficacy of WEST Software in CHE 105-001

http:/Awww.chem.uky.edw/misc/105westsurvey.hitml

Questwriter http://ig.org.eduw/metal

Webfuse http://webfuse.cqu.edu.au/

Hax http://Awww.cms.dmu.ac.uk/coursebook/flax/

Virtua-U http://virtud-u.cs.sfu.calvuweb/

Nicenet http:/mwww.nicenet.org/

Hyperwave http://mww.iicm.edw/hyperg

Neologic http://www.neologic.com

A WWW Based Digtance Education Program

http:/Aww.whtsystems.com/showcase/mater.html

Building Asynchronous & Synchronous http://137.142.42.95/west/ASL Paper.html
Teachl ng-Learning Environments

Managing Online Learning by Russdl Pennd|

http://elmo.scu.edu.aw/sponsored/ausveb/ausvebd6/educn/pennel I/

Toolsfor Deveoping Interactive Academic

http:/Aww.umanitoba.cali p/tool s/'coursaware/

Web Courses

Comparative Analysis of On-line Educationa

Ddivery Applications http://www.ctt.bc.callandonline/

Web-based Course Management Systems http://adpsrv].adp.uiowa.edw/I TSI1SDG.nsf/

Courselnfo from BlackBoard Inc. ( http://company.blackboard.net/ )

Screen Shots of Blackboard Campus (Blackboard's Enterprise Level System)

WebCT ( http://Awww.webct.com/ )

TopClass from WBT Systems (_ hitp://mww.wbtsystems.con/ )

Toolbook Librarian from Asymetrix ( http://www.asymetrix.com/products/ )

LearningSpace from Lotus ( http://www.lotus.convlearningspace )

Creation of Study Environments (COSE) ( http://www.staffs.ac.uk/COSE/ )
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