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Abstract
In this paper I will make explicit how my perceptions on:
• the relation between feminist theories on objectivity
in the sciences and Informatics,
• the dynamic concept of emancipation in education,
have influenced the design of basic courses on Informatics and how these reflections
have been guidelines for choosing the contents, the examples, the subjects and their
sequence.
Keyword Codes: D.2.0; D.2.10; H.1; K.3.2
Keywords: Software Engineering, General; Design; Models and Principles; Computers
and Education, Computer and Information Science Education
1. Introduction: the starting point
At the Dutch Open University (OU) seven different fields of study are offered to
students by means of courses or packages of courses. One of these is Informatics, which
falls under the faculty of Technical Sciences (TS). The educational concept of distance
learning is achieved primarily through extensive use of printed self-study material. In
addition to the printed material, computers are used for practical work, simulations and
computer-assisted learning. Each course in the academic degree programme (5400
hours of study) consists of either 100 or 200 hours of study.
The course "Introduction to Informatics" (Mulder, 1987) is the current 200 hour basic
course within the curriculum of Informatics. The faculty decided in 1991 to replace this
course until 1994/1995 by three separate courses of 100 hours of study each. These
courses are entitled: Orientation on Informatics (OI), Basics of Informatics (BI) and
Contexts of Informatics (CI). The courses can be studied in the following packages: OI in
combination with BI or OI in combination with CI. Each one of these combinations
replaces the old course "Introduction to Informatics". For students who want to follow a full
academic programme in Informatics, the package of the three courses is compulsory.
The potential target group of students globally can be described in two groups. One
group includes those who only require a basic knowledge about a broad spectrum of
Informatics and a specific knowledge of the relation between Informatics and their own
field of study or profession. These students do not intend to study a full programme on
Informatics. The other group is made up of those students wishing to make a thorough
study of Informatics.
The main reasons for the faculty (TS) to replace the old course were: the 200 hour
course was not up-to-date anymore. Furthermore the new courses should accommodate
the wishes of different student target groups better. The new courses should fulfil a broad
spectrum of needs for knowledge on Informatics.
The ratio of male and female students on the old course "Introduction to Informatics"

can be interpreted as showing an under-representation of female students. In the year
1992 only about 18% of the students on that course were female. Comparing male and
female students of the faculty (TS) it can be seen that the age structure of the male and
female students is very similar (55% of the students are aged between 26 and 35).
There is a difference, however, in the education level and the professional distribution
between the sexes. Women who are studying a course within the faculty have a higher
education level. 81% of the men and 62% of the women have a job for more than 25
hours per week (OU, 1993c).
The emancipation of the institution (OU) and the faculty (TS) was motivated by the
wish to encourage the participation of women in Informatics. They wanted to increase the
number of female students in both an absolute and a relative way. The increase should
not only occur in relation to the number of female students starting with a basic course on
Informatics, but also in relation to the number deciding to go on with a degree in
Informatics.
In the year 1989/1990 the faculty executed a project on "Woman and Informatics". In
this project it was impossible to change the content of the course because the written
material already existed. In that project new measures were only taken in the field of
recruitment and tutoring. Some of the measures taken in that project which were
appreciated by the students are to be adopted in the tutorial scheme and in the
recruitment of female students for the new basic courses. The women who participated in
the project were, in comparison with some control groups, relatively successful in
completing the course. However most of the participating women did not decide to start a
follow-up course in Informatics.
The main reason was that most of the female students in the project followed this
course to have some basic knowledge on Informatics. On the other hand, it may be
justifiable to say that the content of the course was not encouraging enough for them to
reconsider this initial intention (Crutzen, 1991; Crutzen, 1992; Vlas, 1992; OU, 1993d).
2. Dynamics of woman's emancipation in education
In developing course-material, one has to consider, how emancipation can influence
the design of a course (or a curriculum). In designing a course one needs to include the
answers to the following questions:
• What are the subjects and what is the content of the course?
• For whom is the course developed (what is the target group)?
• How will the content of the course be taught?
2.1. The interaction of emancipation processes with the process of
curriculum transformation
The influence of emancipation is visible in the way these above-mentioned questions
are addressed in the design. The particular view of the course designers in relation to
emancipation and the relationship between emancipation and education will be visible.
The perception of the concept "emancipation" is not identical for every institution, faculty or
course-designer. It depends on their aims and targets.
Emancipation itself is not static but dynamic. Emancipation is a process; a process of
transformation of a particular view on emancipation. The transformation of a curriculum and
the design of a course are also a process. All these processes could interact. The
emancipation process could cause changes in thinking and transformation in the process of
course design and vice versa.
The way in which the relation between emancipation and education will be realised in a
course-design depends on the actual view that the institution, the faculty and the coursedesigners have on emancipation. The realisation will become problematic if the views of
these groups are different. Different views may cause conflicts in the production and the
exploration phases of a course. Analysing the kind of views, which exist, is essential for
the implementation of a course or a curriculum. In general the characterisation by Christina

von Prümmer of the German OU, also fits to the Dutch OU, especially the invisibility of
women on the teaching staff and the invisibility of female views (Prümmer, 1993).
2.2. The deficit view
Within the Dutch OU and the faculty (TS) it is still a very widely held view, that
emancipation means making up deficits (of women); deficits in terms of women to the
subject matter, deficits of women in terms of desired skills, deficits in the participation of
women in OU courses and their participation in the faculty. "From the start of the Dutch OU
we are legally liable to pay attention to groups which have deficits, such as women, ... has
been our aspiration to equalise the amount of female and male students". The policy will
be "to remove barriers and to make products which will also be attractive to women."
(OU, 1993a). The "deficit"-view often leads to strategies such as "catch-up" education,
compensation education, women-only education. This strategy is static because the
standard (of content and didactics) will not change and will remain mainly suited to an ideal
typical male student (Prümmer, 1993). This kind of education only demands extra energy
on the part of the deviant group (mostly women). The "deficit"-strategy can only become
dynamic if experiences with this kind of women-only education lead to new definitions of
content and didactics and a transformation of the view on emancipation. This process may
result in the reconsideration of the established standards, a change of the standards so
that the deficit and the advantage of every target group of students balance each other
out. Energy for catching up on deficits will be generated by spare energy out of the
advantages. The strategy of changing content and didactics, will place the course into the
centre of the total student population and is dynamic in itself. Deficits and advantages are
relative and not absolute; it depends on the choice of the standards.
Within the faculty, the experiences and the results of the "Women in Informatics"
project have had an influence on changing the content and the didactics of the new basic
courses. In (Mulder, 1992) a plea was made for a "plural curriculum in Informatics" with the
possible outcome of diminishing "the sex differences on education of Informatics."
2.3. The women-friendly view
Another common view of emancipation is the idea of being "women-friendly"; of
making women-friendly course-material, making the organisation and the structure more
women-friendly, etc. However replacing the word emancipation by the word womenfriendly is just a reallocation of the problem. What makes course material women-friendly?
What are women-friendly examples, contexts and metaphors?
In the past women-friendly examples were often understood as women-only
examples, in which women appear and in which women are visible (and men invisible),
in which women were the better people or in a better position in comparison to men. Are
contexts such as kitchen, household, motherhood, etc, which are supposed to bear more
relation to women than men more women-friendly? The current view of womenfriendliness is a trap. It will stabilise the dichotomy of male and female. This concept may
lead to men-unfriendly material and will destroy the communication bridge. Above all this
term suggests a very paternalistic view of protection of women, which puts women in a
very isolated position. This type of women-friendly material, for the most part, lacks
challenge or provocation. It has no dynamics in itself and offers no "edges" of change for
women.
Transforming the view of women-friendly into gender-neutral is not preferable. "The
content of educational curricula cannot be gender-neutral since in any learning process
connections have to be established to the experiences and emotions of the learners and
these experiences seem to be gender specific." (K. Reisby, quoted in Brock-Utne,
1993). Gender-neutrality could give a very unrealistic view on the world as it is. Students
cannot relate the subject matter to their own daily practice. The real world is not genderneutral.
Therefore changing the view of women-friendly into people-friendly or people-plural
is a preferable option. It could mean, for example, placing people in the centre of the
course and making the variety in the relations between people to the subject matter more

visible. This means also showing that these relations are not always gender-neutral.
2.4. The integration versus the separation view
Another strategy to change the content of Informatics courses is to produce a course
where women will be taken up as a special case and where "women's issues" will be
examined and placed into a feminist conceptual framework (Rothschild, 1988). This type
of separate course has the potential to be of great value in enlarging the feminist
awareness of the faculty (TS), but would at this moment in time have the effect of
isolation and could inadvertently mean that as a consequence no further efforts are made
to integrate feminist thinking into the basic courses of the curriculum. Until now the Dutch
OU has little experience of developing Women Studies' courses. The faculty (TS) has
no experience at all of this.
At the start of the Dutch OU integration was an explicitly chosen strategy. "...It was
easy to argue for the inclusion of Women's Studies in the curriculum, and all the requisite
conditions seem present for integrating Women's Studies in the curriculum" (Oudshoorn,
1988; OU, 1993b). Recently the OU deviated slightly from the absolute integration
strategy. It was decided to develop a design for a Women's Studies curriculum with
"Women and Technology" to be one of the topics within that curriculum. Whether or not
the OU will produce that curriculum will depend on financial resources (OU, 1993b).
Furthermore it is very doubtful if a very isolated production of a "Women and
Technology" course could at this moment have the effect of changing the content of the
basic courses on Informatics. On the other hand one of the outcomes of the "Women in
Informatics" project was that some faculty members by undertaking this experience
made a start in thinking about emancipation and how emancipation could lead to a
transformation of the content and the didactics. This was especially the case in the area of
tutoring. By not "ghettorizing" this experiment as a women-only course, it has become a
part of the integrating process (Rothschild, 1988). In terms of the future it would still be
very useful to produce a "Women and Technology" course. It would have been better
for the faculty if the production processes of the new basic courses and a Women's
Studies course were parallel and therefore interfered with each other.
2.5. The chosen view
The concept of emancipation chosen in the design of the new basic courses in
Informatics was not of separation but of integration of female views in the course. The first
course (OI) does not include a separate chapter about the position of women in this
particular field of study and profession in Informatics. Separation means that women
would be considered as "different", different to the male standard. Integration of female
views in the standards makes the individual or (group-) deviations of man and women
natural.
Changing the standards by the integration of female views in Informatics courses is
only possible by listening to the various "voices" of female theories, female computer
scientists and female course designers (Crutzen, 1992). It will be explained in the
following paragraphs, how this process of listening is made visible in the course design.
3. The process of designing a course
In being responsible for the designing of a course on Informatics you can ask yourself
the same questions as Susan Leigh Star: Will I support Informatics as it is? Do I want
more women in computing? Do I have the expectation that computer science will change
if more women are insiders? Do I want inclusion, revolution or a new global order? (Leigh
Star, 1991). I can formulate my answer to the above dilemmas in a general way.
It is my intention to involve more women in Informatics and to provide them with both
tools and methods. I want to enable them to communicate and to think on the subject
matter. Information technology will invariably influence their lives. They need to have
knowledge on the subject, before they can decide to get involved. I do not want,
however, to give the responsibility for bringing about a change in Informatics to women

only.
As a female scientist I want to make myself responsible for changes by "Making my
view visible for myself". In developing course material "I could think about directions in
which computer science could or should change. Perhaps then it may be possible for the
content of an information system (IS)" (and Informatics as a whole) to become "a
representation of a real world where hand, brain and heart are united. As female computer
scientists we are obliged to do so" (Crutzen, 1993), because "The feminist theory of
knowledge differs from the perspective of man's distinctive activity and experience... Its
distinctiveness is to be found in the way its concepts of the knower, the world to be
known and processes of coming to know reflect the unification of manual, mental and
emotional activity characteristic of women's work more generally." (Harding, 1986).
I agree with Birgit Brock-Utne when she says "I see a great need for curriculum workers
to voice their values place and their solidarities ... For a radical feminist educator it will be of
more importance to analyse the values taught through science education and work for a
change in the curriculum of science than just getting more girls in the field" (Brock-Utne,
1993). My solidarity is with women whose experiences are made invisible in course
material.
Looking at the background of future students, these basic courses could build a
communication bridge between groups of people which are at this moment often
isolated and placed opposite to each other e.g. users versus designers, software
engineers versus domain experts, men versus women, human scientists versus exact
scientists.
4. Views on Informatics and science
As a designer of a course on Informatics you have to be aware of the following facts in
science and especially Informatics and you have to analyse what the options are for
changing such facts:
4.1. The relation between objectivity and masculinity (Oudshoorn, 1988)
"Representation of the world, like the world itself, is the work of men; they describe it
from their own point of view, which they confuse with the absolute truth." (quoted from
Simone de Beauvoir, 1970, quoted in Fox-Keller, 1985).
On the other hand, I agree with Haraway that it is not preferable being trapped by two
poles of a tempting dichotomy on the question of objectivity (Haraway, 1991). That
would destroy the people-plural view.
The course material will not include "parables about objectivity and scientific methods".
By getting students involved and taking part in the process of making knowledge, they
will become aware of the fact that knowledge is "situated" (Haraway, 1991). In Informatics
one of the main activities is making models of the real world. Students should be aware of
the fact that modelling is not an objective activity. Modelling could mean making the
visible invisible but also mean making the invisible visible. What is visible in a model
involves a "situated choice". Even an abstract description of an IS itself in a syntactically
correct way always suggests that the IS itself is objective and that all ISs have the same
absolute structure.
ISs influence the real world and contain models of parts of reality. Therefore ISs should
be transparent and flexible in the way that they are structured and constructed (Crutzen,
1993).
Following these reflections it was decided that the development of the concept of the
"IS" itself, its components and environment is one of the basic (and starting) learning
activities of the students in the first course OI. The process of developing, especially the
design process of several specific ISs, will be one of the main subjects of the three
courses. Students should be aware that modelling is a working process. "Work is the link
between the visible and the invisible. Visibles are not automatically organized in
pregiven abstractions. Someone does the ordering, someone living in a visible world."
(Leigh Star, 1991). Work will transform a static view of objectivity, which students may

get only by presenting the products and not the process of modelling, into a dynamic
view of objectivity as intended by Fox-Keller. Dynamic objectivity is "the pursuit of a
maximally authentic, and hence maximally reliable, understanding of the world around
oneself. Such a pursuit is dynamic to the extent that it actively draws on the commonality
between mind and nature as a resource for understanding. Dynamic objectivity aims at a
form of knowledge that grants to the world around us its independent integrity but does
so in a way that remains cognizant of, indeed relies on, our connectivity with that world."
(Fox-Keller, 1985).
4.2. The focus of scientific thinking on mastery and control
(Oudshoorn, 1988)
"The subsequent history of science provides abundant evidence that the values
articulated by early modern scientist were in fact effective in promoting those kinds of
knowledge that would lead to mastery, control and domination of nature." (Fox-Keller,
1985).
In the courses the point of view will be taken, that ISs do not have a function of control
but of support towards their environments. An IS communicates with its environment and
is not isolated. An IS has methods to receive information, to process information and to
send information. For the environment of an IS only the function of support and not the
internal way of processing is important. It is essential what kind of information can be
communicated to the system, what questions may be asked and what the possible
system responses to the environment are. In these courses, the environment itself is
considered as an IS which has an interactive communication relation with the supporting
IS.
By doing modelling by themselves students will become aware that every IS is a
model and contains a model of its environment and of a domain. The structures and the
organisation of the "world-as-it-is" are physically and conceptually implemented in an IS
and are visible in the way how ISs communicate with their environments.
It is therefore very important for the students to realise that there are value judgements
in the analysis and acquisition of knowledge (Metselaar, 1991). For that reason not only
the techniques of modelling and knowledge acquisition should be learned by students.
Students should be aware of the social and political issues of modelling processes too. In
the course material the examples of modelling are placed in contexts of participatory
processing of the several actors in a design process (Greenbaum, 1991). The students
themselves will be involved by asking them frequently about their opinions. The
modelling methods used throughout the courses are not described as the "best"
methods but as examples of methods which are embedded in a general concept of
communication. Which methods are considered of value will depend on the situation and
the resources for implementation. Students will be acquainted with the fact that a
combination of methods gives more views and more variety in the views of the part of
world which is to be modelled.
4.3. The impact of female experiences on scientific thinking
(Oudshoorn, 1988)
Marilyn French claimed that personal questions are manifestations of a political power
structure in the society (French 1986, quoted in Brock-Utne, 1993). "The personal" could
be a starting point for collecting the strength to dissolve the isolation. By making my view
visible for myself, I could then think about directions in which Informatics could and should
change. By making experiments such as the "Women in Informatics" project (Crutzen,
1991), I can explicate to our faculty the experiences of women, studying at the OU and
especially at the faculty (TS).
Female experiences have lead to the revaluation of differences in comparison with
similarities (Suchman, 1991). "The representation of phenomena in the IS should not only
be based on the decision to put some phenomena into one class because of similarity
but also on the decision to put some phenomena in different classes in spite of similarity.
The methods of abstraction and especially classification should maximise reciprocity and

appreciate difference. Not only the analysis methods should have these characteristics.
But the persons involved in the modelling process must have "the other incorporated into
the self rather than dominated and/or repressed."" (Crutzen, 1993; Harding, 1986).
These considerations have lead to a specific analysis method in the courses where
classification is placed to the end of the analysis process. Classification is only preferable
when there are enough similarities if it does not result in ignoring differences and if could
lead to more clarity in the model and in the implementation of the model.
4.4. The existing dichotomies
In western educational culture many dichotomies exist, such as those between humansciences and technical sciences/mathematics and between emotion and intellect. This
results in the isolation of techniques and methods in technical sciences from the persons
who use and develop them. In education these dichotomies are visible e.g. abstraction
often means to disconnect the subject matter from reality.
"Technologies result from a series of specific decisions made by a particular group of
people in particular places at particular times for their own purposes." (Wajcman, 1991).
Technology is developed by people and is used by people. Technology is not an
independent artifact with an autonomous evolution. This view is made visible in the
courses. Contexts and examples are the medium for relating people to the subject
matter. They will be taken out of the experiences of women and men at the present time
and in this country. The view, the role and the position of the different people in the
context situation will be made visible. The relationship between the problems of people
and the specific solving strategy they choose will be explicated.
The basic description of ISs is not a technical description of the hardware and software
components of such systems. The basic description is based on the definition that an IS
is a system of people who communicate with support of technical tools. ISs are built by
people and made to support people.
The description of an IS is fundamental because every OU course, especially a
basic course in Informatics is, as such an IS for students to enlarge their knowledge. In
the future the basic Informatics courses could be the IS that will support the
communication between several groups. One of the challenging targets of these basic
courses was the desire to create an information bridge for several interest groups such
as designers and users of systems.
The language used in the course material itself is one way to check whether the
relating of the subject matter to reality is realised. One of the instructions to the authors
was to avoid phrases such as "data is sent" and "models are made". The persons (or
machines) who do the activity become invisible in these types of sentences (Crutzen,
1992).
5. The choice and the sequence of the subject matter for tuition
5.1. Prior knowledge and skills
In choosing the subjects for the orientation course (OI) it was important that no specific
acquaintance of the students with the subject matter would be expected. There will be
anticipated on the daily-life knowledge of the students. Everybody has some intuitive
unreflected experiences related to ISs and their functions. By using examples and
contexts from daily life, students should become aware of their implicit knowledge. In this
way this knowledge is made explicit. This will be for them the trigger to ask questions
such as "How does it work?" and "How can it be made and developed?" This didactic
concept can work for the whole group of students if the choice of examples and contexts
in the course is differentiated and not neutral. The appearance of women and men in the
course material should be in balance in terms of quality and quantity. Particularly women
should appear in active roles.
The course OI starts with an overview of the subject matter by discussing and
providing practical experiences with ISs and the application of ISs within organisations.
Applications are such as that providing health care, especially in hospitals, such as the

Dutch railway organisation and the application of an IS to control the movements of a
robot.
Through the practical work students become familiar with using a computer system.
They gain basic skills in working with a spreadsheet application, a word-processing
application and a database application. It gives students, who have not worked with
computers before, a feeling of confidence. The aim in starting with practical work is to give
students the feeling that working with a computer is just a matter of doing. The decision
made to start with learning instrumental and operational skills, is to ensure that students
who do not have practical computer skills know exactly what kind of skills the have to
know to be successful in this course on Informatics. They can also overview the influence
of computer systems on a total IS. D.C. Martin and D.R. Bernstein suggest that this
"application approach" for the introduction of the fundamental concepts of computer
science is needed to increase confidence and the sense of being in control. "Such a
course would tend to be an equalizer, empowering those who had not had high school
programming as well as those who had. Women would see the usefulness of
computers..." (Bernstein, 1992; Martin, 1992).
5.2. Cyclical construction of the course
Through the medium of examples and contexts from daily practice, it is possible to
introduce new concepts on the basis of a common understanding of that concept. At the
introductory stage of the course the concept will not be gone into in depth. Concepts will
appear and be developed in a cyclical way and will not be developed in a top-down or
a bottom-up way but from the centre outwards. Concepts will reappear frequently at
different points in the courses. Concepts will be expanded and will be related to other
concepts.
5.3. The basic frames of the course
Each subject will be placed in a frame before zooming in on the subject and treating it
in detail. The frames are developed from examples already introduced. A frame is a kind
of abstraction but, by linking these abstractions with examples, students get the feeling
that they are doing the "ordering". In the opinion of Susan Leigh Star it is not always
necessary for students to "restore the visible" at every passage in the course (Leigh
Star, 1991). They can always remember the work through the examples. By not
forgetting the work you can always make "the invisibles" visible again. Developing
frames is a working process. The basic frames in the course are:
• Information systems and their environment.
• Communication between information systems with the four elements:
The semantic, pragmatic, syntactical and physical aspects of communication.
• The process of developing an information system.
The old course "Introduction to Informatics" (Mulder, 1987) was divided into five
independent topics:
• Information systems and the impact of information technology
on society, organisations and people,
• Problem solving and the design of algorithms,
• Programming algorithms in Pascal,
• Data modelling, data structure diagrams, data bases and query languages,
• Computer architecture, operating systems, data communication
and computer networks.
In that course these topics were treated relatively as independent to each other.
These topics are still of importance in the new basic courses but they will be treated in
terms of their relationship to each other and will be placed in the basic frames.
5.4. An example of a basic frame: communication
A typical route taken in the new courses is that of the basic frame "communication". The
frame "communication" is introduced in the beginning of the OI after setting the basic
frame "Information System".

Communication between people, within and between ISs and between people and
ISs, is only effective if the communication partners have some sense of community in the
way they see the world and if they have a common language.
Communication is the basic frame for the more technical and physical aspects of ISs
such as the physical representation and transportation of information and the relationship
between the hardware and software components of a computer system.
In part 4 of the OI course and in the BI course the products from several phases of the
development process will be represented as a message being sent from the "sender
phase" to the next phase i.e. the "receiver phase". Each phase in the development
process has its own semantics and pragmatics. The language (or methods) used to
represent several products in the development could be different but this is not always
necessary. The choice of language depends on what will be represented and what the
pragmatics are of these products.
Communication on the domain by the participants in the process-modelling and datamodelling part of the development process is the main source for the production of a
model of the domain. The domain itself will be represented as a system of separate
communicating objects.
In the last part of the OI course and in the CI course communication between people
and ISs (human computer interaction) will be deepened.
The principle of setting a frame before zooming in on details is one of the main
principles in the courses. The frames will be filled in and enlarged in a cyclical way as the
above example (that of "communication") has shown. In the courses frames are the tools
for relating new knowledge to old knowledge, one of the most mentioned
recommendations in several publications on female ways of learning in computer science
(Brecher, 1989; Casimir, 1988; Rikhof, 1992).
The choice for communication (and several types of languages) as one of the basic
frames was done for several reasons:
• To avoid the students assuming that the world models they produce are "shaped not
by languages but only by the demands of logic and experiment" (Fox-Keller, 1985).
Languages are not transparent and the language used in Informatics is not "absolute". In
the course attention will be paid to several formal and informal languages and other
representation methods showing students the advantages and disadvantages of each
especially of formal languages and their relationship to logic.
• To avoid the isolation of Informatics. Language may not be used as a "border" to
Informatics (Fox-Keller, 1985). Language has to be the medium for communication in
the working place of all students independent of the roles they will play f.e. the roles of
user, analyser, designer, technician, domain expert, etc.
• To make it possible to model the communication about the world and represent
interactions and relations within the real world in the model by non-hierarchical
communication networks.
I hope, that with my assumption to make communication to a central issue in the
course, I can contribute to making one of the first step to find the directions in which
changes need to be made in Informatics and the teaching of Informatics. We have to learn
to "see" and to "represent" the various non-hierarchical structures. Informatics as it is
practised at the moment is strongly hierarchical, hierarchical in terms of the position of the
analyst towards the world of observation, hierarchical in terms of the steps in the design
process (classification, followed by instantiation), and hierarchical in terms of the product
(the appreciation of inheritance) (Crutzen, 1993). "... indeed it is likely that we can
understand only those systems that have a hierarchic structure." (Booch, 1991).
On the other hand teaching students the different aspects of communication, does not
necessarily develop in them the right attitude in order "to listen, to anticipate and to speak"
in their (future) working environment. Developing these skills in the students is very
difficult in distance learning and is a problem which remains largely unsolved in any
distance learning education environment.

5.5. An example of content: process of development
Another basic frame in these courses is the development process of an (information)
system. In the fourth part of the OI course an overview of that process will be given. A
development process is introduced as a cyclical process with the following phases:
analysis, design of solution, implementation and evaluation.
In the OI course the focus is on the process of analysing and designing a solution, and
on the relation between the evaluation of an IS and the models produced in the analysis
and the design phase. For this reason several examples will be analysed by the
students. Implementations of these example models will be offered to students. By
evaluating the function of those implementations, students get opportunities to make
proposals for changing the models or changing the organisation of the domain and the
environment of the implemented IS
In the BI course the main subject is the development process of an IS. Students can
acquire skills for executing the whole internal process of development (object and
communication modelling, design of solutions, implementation by programming,
database systems or spreadsheets, evaluation of the implementation).
In the CI course the topic is the relationship between the basic frames and the
environment; for instance, how the environment of an IS is reflected in the system itself
and its design and how the relationship between users and the design process can be
realised.
The analysis process is described as the modelling of information on the domain and
also as modelling of the mutually beneficial communication requirements of the
environment and of the IS. The domain model and the communication requirements are
represented by a subset of natural language.
The domain model is a model of dynamic non-hierarchical interaction between the objects
of the domain. The projections in the IS of the objects are information-objects. The
interaction of these objects will be modelled as dynamic non-hierarchical communication
between information-objects. The definition of an information-object is based on general
agreement on the basic "information system" frame and the basic "communication" frame.
The choice of the different objects is represented as a subjective choice. It is a choice that
depends on the information requirements, on the type of solution, on the kind of
implementation, and on the views of the design participants. Object typing will be
permitted after a survey of differences and similarities has been conducted. In the
analysis phase it is not very important to recognise inheritance relations between objects.
Any object can be described in terms of its qualities and behaviour. Any object is, in
principal, autonomous.
The total process of analysing is described as a cyclical process of subjective choices
with the following main actions being as follows
1. Choosing the objects.
2. Representing information on the objects, including the description of
a global life cycle in terms of significant states of the object.
3. Representing the interaction of the objects.
4. Translating the interaction into communication; describing the semantics
and the pragmatics of each message.
5. Specifying the "behaviours" of the information-objects
(as responses to received messages).
6. Documenting and representing the interactions between the domain objects
as a "non-hierarchical causal communication network of information-objects";
completing the information-object descriptions.
In these courses, we do not want to give rules for the choice of "good" objects or
"good" object-classes as many authors do in the literature provided, e.g. (Booch, 1991).
The choice of objects and the classification of the information-objects is subjective and is
influenced by the experiences of the analyser and of the domain experts, the

implementation tools and the prospective users of the IS. We want to avoid a situation
where "the concept of classes has the same effect as the concept of laws" (Crutzen,
1993) of which Fox-Keller noted that "such laws imply an a priori hierarchy between
structuring principle and structured matter that suggests a striking resemblance to laws of
authoritarian states." (Fox-Keller, 1985). The class structure and a pregiven algorithmic
method for classification will suppress "listening to the material itself" (Crutzen, 1993; FoxKeller, 1985).
Therefore in the course material not only the products of the analysis process will be
represented. Of greater importance is the process of modelling itself and the choices you
may have. A development process is not a deterministic procedure which can be
extensively automated as some literature on Informatics suggests.
Modelling the world in this way is no guarantee for a "gender-free" description of the
world. The content of a specific model can be very hostile against woman. For example
in (Jacobson, 1992) a context is chosen for explaining the representation of the real
behaviour of persons by means of methods of information-objects and by explaining
how different methods will result in different classifications of an example of the object
class "Person". Jacobson divided the object class "Person" into two sub-classes "Male"
and "Female" because they have a different dance behaviour. He explained his view on
the world by saying "We also see how we have defined the operation to dance. It differs
only slightly, in this example, between the two sexes. Both men and women move their
bodies but in slightly different ways. Moreover, women will only dance if they have a
friend to dance with".
Modelling with objects in the way it is explained in my courses is intended to be very
transparent for users. Users and analysers will be enabled to discuss all items in the
process of analysing and in the process of evaluation. Modelling methods of this kind
enable users to propose model changes. This is feasible because a change in the model
now can be reduced to a change of an information-object.
The focus on the relationship between the analysis model and the implementation
evaluation was an explicit choice for the OI course because this course will have the most
varied student population. A good understanding of this relationship will contribute to
attitudes of participatory design in the students in their future places of work.
6. Conclusion
Making an ideal design in a feminist way means making compromises and finding
obstacles during the process of production and implementation of such a course. For
instance:
• there is no literature providing prototypes of methods and examples,
• new courses should not be revolutionary but evolutionary in relation
to already existing specialist follow-up courses,
• the use of well-known metaphors often implies
a traditional assignment of roles.
The main problem is that as a course designer you have your own private process of
analysing and designing the course. This process is invisible to authors who will write the
material and to faculty members. Making this process visible to authors and faculty
members is a necessary condition for success and it is even of greater importance that
their creativity and energy is focused on this deviant approach of Informatics. As a course
team leader you have to connect their aims (whatever they are) to your aims (of
emancipation). For the authors and me this was not an easy process because you have
to walk on a path full of potholes. As a course designer it is your task to pave the way
with "stepping stones". I owe many thanks to Drs E. Brok and Dr. H.-W. Hein who have
carried a lot of stones for me.
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