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ABSTRACT

Distance education is going through a paradigm shift from the second to the third generation. In the first
generation (correspondence education) teachers were craftsmen who coupled traditional learning materials to
self-made personalised lessons that they mailed to their students at a distance. In the second generation new,
pedagogically enhanced materials were designed and developed via an industrial model specifically for
distance education, but the accent remained on a traditional learning paradigm. In the third generation
personal, competence based, interactive materials for learning communities are being designed and
developed.

This chapter first outlines the characteristics of the first two generations. It then presents a framework for
the design, development and delivery of distance education study materials according to the industrial
approach. It concludes with a look at how this will change as we go to the third generation. In another chapter
(Valcke, Kirschner & Bos) an environment for this new paradigm is worked out.

1. THE FIRST TWO GENERATIONS

Distance education, as all education, is mediated experience where the specific
aim is the intentional acquisition of knowledge, skills, attitudes and competencies.

First generation distance education (correspondence education) had at its basis
the traditional teacher directed, didactic paradigm. It made use of the traditional
schoolbook as primary content material and the teacher as primary pedagogic
medium. In essence it was the imitation of the traditional teacher-pupil paradigm
over distance. The teacher made use of the same materials that he or she used in
traditional face-to-face education, augmented this material with written
assignments which were mailed to the students (correspondence, hence the name),
carried out a dialogue through this same means and thus allowed students who
could not attend school in person to follow a course of study (Nilsen, 1986). In first
generation distance education the teacher is a craftsman making 'one-of-a-kind'
commodities tailored to specific people or small groups. Their ‘articles’ are the
education that they conceive, define, design, develop, produce and deliver.
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The second generation could be called guided independent study and followed a
different paradigm, namely a pedagogically integrated, cognitive systems paradigm
(Bates, 1995). It made, and in fact still makes use of specially designed and
developed learning materials in which the content and the pedagogy are fully
integrated into the material. The learning material is, by and large, self-supporting
and for the most part does not require the intervention of the teacher (Kirschner &
Valcke, 1994; Martens, 1998), although tutors can play an important role after
delivery of the materials to students. Materials developed for guided self-study
contain explicit and implicit didactic techniques necessary for initiating, facilitating
and maintaining relevant study processes. These techniques influence the study
process by making it more efficient, more effective and/or more satisfying for the
learner. The role of materials in this setting can be summed up as:

• setting of objectives,
• structuring the study process,
• providing information and explanation where relevant or necessary,
• giving examples and/or making things concrete,
• guiding study activities,
• developing study skills,
• enabling self-assessment for the student,
• providing feedback as to the process and products of the study, and
• preparation for formal assessment (Martens, 1998).
Materials are developed in teams according to an industrial approach in which

different actors fulfil different roles in the design, development, delivery and
student use of the materials for large groups of learners.

The third generation could be called interactive or networked multimedia
education and follows a more flexible, personal, competence based, interactive
(constructivist) paradigm for learning within learning communities (Bates, 1995).
It is an open, flexible, collaborative information and communication technology
based form of education. After a short discussion of the second generation
approach, this third generation will be handled in depth.

2. THE PROCESS OF DESIGN, DEVELOPMENT AND
PRODUCTION IN THE SECOND GENERATION

2.1 Phases and products

Materials for second generation distance education are:
• designed and developed in multidisciplinary course teams,
• the direct result of explicit design,
• characterised by their explicit structure, intrinsic dialogue style and use of

different forms of assessment as feedback mechanism
• based upon the most functional medium; choice is based upon functionality

and necessity.
 The approach used to design is not algorithmic, but is rather heuristic in nature.
In this heuristic approach there are no absolute criteria that can be used or applied
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when designing independent study materials (Gastkemper, 1993). The approach is
based upon an analysis of the chosen objectives, on the pedagogic requirements for
the intended population, on a systematic choice of available media and on the
limiting conditions of the situation of either the institute or the student or both
(Willis, 1998). When applying this approach a number of factors are considered,
weighed and eventually balanced. These are the:

• representation of the goals to be achieved,
• characteristics of students who will be studying the materials, both cognitive

(knowledge, skills, competencies) and attitudinal (intention, needs) in
nature,

• educational functions/didactic concepts to facilitate the achievement of
objectives within the context of the student characteristics,

• characteristics of all media available for the student,
• intended setting or study situation, and
• practical considerations and limitations.

 There are six phases involved in the design and development of distance study
materials. For a more detailed discussion of the phases and the products see
Kirschner (1996).
 
Table 1: Six phases and products in the design and development of distance study

materials
 Phases  Products
 Pre-planning  Global description
 
 Planning

 
 Detail plan and team formation

 
 Development

 
 Draft materials
 Formative evaluation
 Final materials
 Items for examination

 
 Production

 
 Study materials

 
 Delivery

 
 Study arrangement:
• Materials
• Support
• Assessment
• Summative evaluation

 
 Revision

 
 Revision plan

 2.2 Actors

 The industrial approach is not only characterised by the use of distinct phases
and products during design and development, but also by the use of
interdisciplinary teams. The major actors with their accompanying roles are given
in Table 2.
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Table 2: Actors and their roles
 Actor  Role
 
 Project chair

 
 Specialist in the global content area
 Responsible for:
• Basic content design based upon predetermined objectives
• Recruiting and evaluating the developers
• Evaluation of content and cohesiveness of contributions
• Project management

 
 Material
developers

 
 Experts in specific content areas
 Recruited from different segments of society depending upon the specific
expertise required (academia, industry, government et cetera)
 Responsible for the development of the specific assessment (procedures)

 
 Educational
technologist1

 
 Designs and develops, together with the project team (chair), the proper
pedagogic approach including the media mix and student support
 Develops the functional specifications for the materials
 Instructs the developers
 Manages the development of the electronic media
 Assesses and makes suggestions on the developed materials
 Designs, sets up and carries out developmental testing of the materials
 Carries out staff development with respect to the design and development
of the arrangements

 
 Logistician

 
 Day to day co-ordination, planning and administration of:
• Contracts
• Rights to materials
• Work planning of the different specialists
• Budgets
• Production capacity
• Deadlines

Editor Language and didactic editing

Other roles Programmers for the actual development of computer programmes
Illustrators for design and illustration
Illustration researchers for finding and acquiring illustrations
Information technology managers for installation and maintenance of
hardware and software
Desk top publishing personnel for the introduction of the texts in
electronic form
And so forth

In the next section, the shift from the second to the third generation is outlined.

                                                  
 1 The educational technologist systematically looks for and applies relevant theoretical and practical
knowledge from the fields of educational technology, psychology, education, instructional technology,
curriculum technology, communication sciences, mass media, et cetera as well professionally applying tried
and true empirical methods and procedures in the solution of educational problems.
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3. A PARADIGM SHIFT FROM THE SECOND TO THE
THIRD GENERATION

As stated in the previous section, the second generation approach was
predominantly supply-driven. All students got the same book, with the same
examples, exercises, et cetera. This is in sharp conflict with the need for more
demand-driven education. The era of supply driven education is considered to be
ineffective and inefficient. The need for tailoring courses to the specific needs of
student is a world-wide issue (Kirschner & Valcke, 1994). Many of the latest
information technologies can comprise the platform of a future learning economy,
where learning experiences are pulled by demand rather than driven by supply.
Adaptive learning systems answer the need for demand driven education. These
systems should:

(a) be designed for an open environment of components and modular services;
(b) support synchronous and asynchronous interaction;
(c) permit frequent upgrading and reuse of courseware and on-line services;
(d) optimise use of the network, data centre/server, and desktop;
(e) balance consideration for learner interests and competencies with

educational objectives and cost;
(f) be adapted to varied and changing user needs, as well as diverse contexts;
(g) be reusable and easily integrated with other systems;
(h) demonstrate ways to reduce the burden on learners and educators without

compromising educational quality.

In addition, proposals for tools, systems and infrastructure are strongly
encouraged if they can incorporate instructional paradigms with proven
effectiveness, address the training and self-development requirements of the work
force, and employ innovative net-centric, web-based business models for the
delivery of education and training (Morris, 1997). The five key concepts that
characterise this paradigm shift are:

• competency-based education
• continuous assessment and evaluation
• co-operative and collaborative learning
• flexible learning materials
• internet-based study environments

4. THE ORIGINS OF THE KEY CONCEPTS IN THE NEW
DISTANCE EDUCATION-PARADIGM

 In professional contexts a large and still growing concern about the performance
levels of new recruits and existing staff can be observed (Boyatzis, 1982; De
Snoeck, 1997). Job descriptions are presented in terms of task profiles, human
resource management is based on skills management approaches and the literature
on professional training clearly reflects this focus on ‘competencies’. In educational
contexts there is also a real call for competency-based education although the
concept of competencies is not always used. International reports or the evaluation
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reports on the quality of university studies reflect this in their plea for more skills-
oriented education, more real-life orientation, less emphasis on declarative
knowledge, et cetera. In higher professional education in the Netherlands,
competency profiles are agreed upon at the national level and institutes translate
the profiles into their curricula (Van Vilsteren, P., Hummel, H., Kirschner, P., &
Wigman, M., 1997). In the new paradigm of the Open University of the
Netherlands the student will be informed about the curriculum throughout a so-
called competence-catalogue. A competence-map coupled to an ‘intaker’ thereupon
helps students evaluate their strengths and weaknesses in those competencies. The
student then follows an individual learning path to develop the desired
competencies. This personal learning path will be documented in a portfolio.
 
 Whereas assessment and evaluation were traditionally seen as control processes
at the end of the study, there is a growing tendency to integrate assessment and
evaluation into all phases of the study. Prior knowledge tests help both student and
institute determine entrance levels, intake tests help fit programmes to learner
needs and characteristics, and progress tests help students to check mastery.
Moreover, responsibility for assessment and evaluation is handed over to the
student when self- and peer-assessment is applied. The availability of information
and communication-technology (ICT) reinforces this by offering on-line and
interactive assessment and evaluation environments. An important shift with
respect to assessment is the growing role of the labour market in influencing the
way curricula and their goals are revised (Pilot, 1997). The form of assessment
determines whether the student has achieved the knowledge, skills or competencies
required for his or her chosen field and the scope of the field will influence, in turn,
the content of the assessment (Moerkerke & Terlouw, 1998). By integrating forms
of assessment, like self-, peer- and co-assessment in the curriculum, students
develop into competent persons and lifelong learners who continuously reflect on
their behaviour and their learning. These alternative forms of assessment should be
a part of a process of change towards a student-centred approach. This change
requires a shift in emphasis from norm-referenced to criterion-referenced
assessment, from purely summative to formative and summative evaluation, from
external to internal control and from the assessment of product to the assessment of
products and processes. Dochy (1992) and Moerkerke (1996) give a good overview
of these trends and offer a large number of examples.
 
 Distance education in general suffers from its stress on the individual
acquisition of knowledge and skills. This questions the validity of the study
programmes because certain goals are difficult to achieve in an individual context.
Examples abound such as negotiation skills, chairing a meeting, monitoring a
discussion, interviewing decision-makers. It is therefore no wonder that curriculum
evaluation at the university level (the so-called ‘visitation’ reports) are critical
about skills development in general and collaborative work in particular.
Collaborative learning as a guiding didactic principle has strongly affected the use
and position of ICT resulting in a strong change in emphasis on ICT use in which
students, educational staff and support staff work together. Such collaboration has a
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dual function. It supports the use of effective discursive learning methods (make
explicit, discuss, reason, and reflect, convince) while allowing for the acquisition of
essential social and communication skills (Dillenbourg et al, 1995; Mirande,
Riemersma & Veen, 1997). Moreover, research on achievement has also found co-
operation to promote greater intrinsic motivation to learn, more frequent use of
cognitive processes such as reconceptualisation, higher-level reasoning,
metacognition, cognitive elaboration, and networking, and greater long-term
maintenance of the skills learned (Johnson & Johnson, 1993).
 
 Traditional education builds on a massive amount of ready-made materials and
standard curricula (default programmes). This reflects a supply-driven paradigm of
education that is being replaced by a demand-driven one (Kirschner & Valcke,
1994) in which study activities and resources are adapted to the needs and
requirements of the students. Not only are the curricula more in line with what
students want or need, the materials are also more in line with specific student
demands or characteristics. The reader sees the relationship of this flexibility of
learning materials with the need for other forms of assessment (Valcke & Vuist,
1995; De Wolf & Valcke, 1996; Valcke & Van Dam-Mieras, 1998). Bates (1994)
summarises as follows:

 Learners will interact with their desk-top or portable workstations in a variety of
ways, determined by the nature of the learning task, and their preferred style of
learning in the work situation. These preferred styles will vary considerably, both
within a single person, depending on the task, and, for the same task, between
different individuals.
 The learning context will need to encompass the following:
• working alone, interacting with learning material (locally or remotely);
• working collaboratively with fellow workers at different remote sites, either

synchronously or asynchronously: both these modes are likely to be
multimedia;

• as 'apprentice’ or ‘student', working with a more experienced worker,
supervisor, or instructor;

• as ‘instructor’ or ‘supervisor’ for other less experienced colleagues.
 The same person may find themselves [sic] in each of these roles within a single
working day. Learners will also need to be able to work from home, or from a
work-site, or while in transit. They will need the following:
• access to information (searching, downloading) from multiple sources in

multiple formats;
• selection, storage and re-ordering/re-creation of information;
• direct communication with instructors, colleagues, and other learners;
• incorporation of accessed/re-worked material into work documents;
• sharing and manipulation of information/documents/projects with others.
 Learners will need to access, combine, create and transmit audio, video, text, and
data as necessary. If we take this as the design requirement, there is then a need to
build systems that support this form of learning, both for formal and informal
learning.

 
 This leads to the final key concept, namely internet-based study environments.
The concurrent development of computer and communications technology have led
to the introduction of innovative methods (Gibbs, 1992), a growing interest in
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resource-based learning (Exley and Gibbs, 1994, Hawkridge, 1996), and substantial
investment in the development of Computer Based Learning materials (Slater,
1996). The internet has arrived on the educational scene, making a range of
difficult to achieve learning concepts, such as distributed learning (Tait, 1997),
possible.
 The shift from an industrial economy to an information economy is creating
more adults who require lifelong learning. They will change jobs frequently during
their working life, and will require additional education while not being able to
‘attend’ school in the traditional sense. In addition, there will be a significant
increase in the number of ‘traditional’ students who wish or need to participate in
higher education. This presents the educational community with a tough challenge
(if we assume that governments will not increase funding to match the increased
need). One way to meet this challenge is to develop distributed learning
environments (Dede, 1996; 1997). A distributed learning environment is an
approach to education and training that is intended to be learner-centred, enabling
both synchronous and asynchronous interaction through the integration of
pedagogically-appropriate technologies. The model is based on blending suitable
educational technologies with aspects of campus-based delivery, open learning
systems and distance education. The approach gives instructors the flexibility to
customise learning environments to meet the needs of diverse student populations,
while aiming to provide both high quality and cost-effective learning opportunities.
Learning environments promote the use of the internet (WWW) to help students
find, evaluate and process information, solve problems, communicate ideas, work
collaboratively, and learn how to learn. This distributed learning and teaching will
result in:
• the creation of educational paradigms that use computer networks to create

learner-centred, project based education that is free from constraints of time
and place, offer a variety of learning styles and promote collaboration;

• improved communication and increased collaboration among all members of
the community of learners;

• learning activities that improve student skills in assessing information, use
them to solve problems, communicate ideas and learn how to learn;

• new partnerships between education and the private sector.
Further research will result in knowledge resources that support the design,
development, management, and assessment of innovative learning systems.

All of this has not, for example, escaped the Dutch context where a multitude of
governmental and private initiatives have been initiated to push the use of ICT and
distributed learning in education. Two recent examples at the higher education
level are the initiation of a subsidy programme for educational innovation based
upon the findings of the Commission for Quality and Study-ability (Wijnen,
Wolfhagen, De Bie, Brouwer, Ruijter & Vos, 1992) and the programme ICT and
higher professional education (Mirandeet al., 1997). The integrated use of internet
is a pre-dominant issue in these programmes.
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5. DESIGN AND DEVELOPMENT OF STUDY MATERIALS
IN THIRD GENERATION EDUCATION

Table 1 presents the six phases and products in the design and development of
study materials and table 2 the role of the educational technologist in second
generation distance education. These two aspects are merged into one table for
third generation distance education (see table 3).

Table 3: Six phases and products in the design and development of third
generation distance study materials and the role of the educational
technologist therein

Phases Products  Role of the educational technologist

Pre-planning Global description of:
• Competencies
• Domains
• Functions
• Interactions/transactions
• Actors

 
 Helps determine and validate
competencies
 Helps define actors and pedagogic
functions

Planning Team formation
Functional specifications of:
• Competence map
• Tasks and criteria
• Modes of interaction
• Domain maps
• Links between elements

 
 Designs pedagogic environment:
• Creates and validates competency

map
• Defines pedagogic model used
• Defines task form
• Models assessment criteria

Development Draft arrangements
Trial version for evaluation
Final version
Criteria for certification

 
 Helps develop arrangement with an
accent on pedagogic aspects:
• Instructs team
• Evaluates the quality and usability of

the arrangements
• Designs/supervises development and

filling of electronic environment
• Sets-up, carries out and reports on

beta testing

Production None
 
 None: The educational technologist has
no specific role in the production process

Delivery Electronic delivery of:
• Arrangements
• Support
• Co-operative learning

facilities
• Summative evaluation

 
 None
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Revision Continuous revision
(updating and upgrading)

 
 Monitors pedagogic upgrading of the
environment and the arrangements

Current practices in the Open University of the Netherlands are characterised by
the development of an Electronic Learning Environment (ELO), in which all key
elements as described above are integrated. The next section illustrates the model of
this innovative environment, which is not going to be designed for distance
education, but for higher education in general.

6. THE ELECTRONIC LEARNING ENVIRONMENT (ELO)

From a technical perspective, the ELO is an internet based, multimedia
computer environment for learners, staff, administrators, logisticians, et cetera in
the context of designing, developing, carrying out, supporting and assessing study
processes. It is both a study and a work environment. The staff of the Open
University of the Netherlands logs onto the environment and is automatically
authorised for those tasks, roles and responsibilities that are in line with their job
profile. Students log onto the environment and are automatically authorised to
study and work within their specific study environment in line with their goals and
profiles. This environment is currently under development. Parts already exist in
the existing StudieNet (intranet) environment at www.ouh.nl. Moreover, a number
of large scale projects such as International Law help to check the validity of the
ELO-design and are the first experimental implementation fields for 1998. Figure 1
shows the position of ‘objects’ in relation to one another in view of designing the
basic structure and functions of the new ELO.

The figure shows the vital position of a ‘map’ with competencies as starting
point for all further processes and products. The intake process defines what the -
default and eventually ad hoc developed - curriculum of the student is planned to
be. The building blocks of the curriculum (sometimes clustered as curriculum units)
are ‘study tasks’. Study tasks are linked to operational objectives and assessment-
objects. Students tackle tasks by working on the task prescriptions, using on-line
and off-line resources, entering collaborative learning environments. They can
decide whether or not to take tests, to send in assignments or other products that
result from (independent or individual) task-activities. They can check their
portfolio, et cetera.

As to the assessment and evaluation approach in the ELO, the figure shows a
variety of approaches used. The triangles show assessment and evaluation
approaches with a variety of functions:
• The intake assessment plays a major role in the negotiation process to determine

the specific instantiated curriculum for a specific students, building upon their
preferences, prior knowledge, professional orientation, et cetera.

• At the curriculum level students can assess their own prior knowledge and
skills. At the task level they can take formative tests to monitor their progress.
In relation to a specific knowledge domain students can take tests that assess the
mastery of specific knowledge or skill elements in that domain. These
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assessment types are not the basis for the certification of the mastery of
competencies. They are intended to help students to guarantee that they master
the underlying principles, techniques, skills, and declarative knowledge
elements.

• At the task level task an assessment object (trapezoid) is presented. This object
assesses mastery of a competency. At the Open University of the Netherlands,
task execution - actual student performance - is the assessment object.

Curriculum

Curriculum-
unit B

Curriculum-
unit A

Task b

Task a

Task n

Task c

Task b

Task a

Task n

Task c

Intake

Knowledge
domain

Expert
Printed source

Support-
object

Assessment
object

Collaborative
object

Knowledge
object

Prior
 knowledge

test

Formative 
test

Knowledge 
test

Competency map

Theme

Subtheme

Subtheme

Figure 1. An object model of the ELO
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The student in the ELO-environment has access to his/her own individual portfolio
or dossier. This portfolio contains the formal agreements between the student and
the educational institute as to the curriculum to be studied and the outcomes of the
assessment and evaluation cycles, such as final scores and the product outcomes.

Valcke, Kirschner & Bos elaborate on this environment for the new paradigm in
a separate chapter in this book.

7. CONCLUSION

In third generation education resources and services are made available beyond
the boundaries of any single discipline. Information technology makes these
resources more reusable and links instructors and students (Morris, 1997). Morris
says that the best way to avoid a mismatch between supply and demand is to deploy
technology in response to clearly articulated needs. Through a flexible, learner-
centred curriculum, professional growth will be facilitated in distance education
while students are challenged to develop decision-making, problem-solving, and
critical thinking skills.

Tools for developing instructional content and courseware will need to operate
across different platforms with other tools used to build and manage learning
systems. In other chapters in this book new electronic learning environments and
tools are discussed. These new environments and the materials within them
correspond with the mission of third generation education as it develops from staid,
supply-driven learning aimed at content specific learning into flexible, demand-
driven learning that encourages life-long learning.
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