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Abstract 
Vygotsky asserted that intellectual tools such as writing and science change human 
cognition, and human cultures. Informatics is a new tool which promises new sorts of 
cognitive development, and has already produced a good deal of cultural change. How 
can we enculturate educational reform associated with informatics? In particular, how 
can we change classroom practice? This paper describes some approaches to 
professional development, and highlights their strengths and weaknesses. It argues 
that people need to be offered ways to change which are consistent with their current 
theories of personal and professional development; tools are needed which directly 
suit their current needs; and there is a need to engender a belief in lifelong 
development throughout the educational system. A set of criteria for evaluating 
attempts to support professional development is offered, and suggestions are made 
about how informatics itself, and IFIP, can support the process. 
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1 VYGOTSKY'S IDEAS ON INFORMATICS CAPABILITY 

This paper would have been easier to write had not Vygotsky died in 1934, a long 
time before the invention of the digital computer. His writings on cognitive 
development, however, can be of direct benefit to our understanding of the challenges 
of computers to education; we can also learn a good deal from the work that his ideas 
inspired in Russian education, after his death. Western readers will be familiar with 
Vygotsky's work on language development, and his theories about the roles of 
guidance in instruction - in particular, the notion of the Zone of Proximal 
Development. His theories have a far wider scope than this; this wider scope is of 
particular interest to our understanding of the processes of educational change 
associated with computers. 

Vygotsky was centrally concerned with understanding how it is that children with 
roughly the same intellectual starting points in life in different cultures become 
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completely enculturated over the course of their childhood. They learn to use physical 
tools such as chopsticks or forks, cars and bicycles; they learn to use intellectual tools 
like speaking and writing Russian or Chinese, and using mathematics. A key analogy 
which Vygotsky offers links physical and mental tools. A child's first approach to 
eating is to pick up food in the hand, and to transfer it (and everything else!) to the 
mouth. This involves some primitive pre-wired responses, and some practice. Things 
change dramatically when the child learns to use a spoon. A whole new sequence of 
movements has to be learned; the hand now approaches from the side, with a scooping 
movement; the final destination of the hand is the side of the mouth, so that the spoon, 
not the hand, reaches the mouth. Learning is done at a cost (in terms of time, effort, 
and wasted food) but results in considerable gains later in terms of the foodstuffs 
which can be accessed, and efficiency of eating. Learning is also a guided social act -
the teacher is critical to the nature of the activities which are undertaken (so Chinese 
children learn to use spoons and chopsticks, and French children learn to use spoons 
and forks). The choice of tools is determined culturally, and tool use leads to a major 
reconfiguration of hand and arm movements. Intellectual tools such as language, 
reading and writing, and mathematics all work in similar ways - they derive directly 
from the culture into which a child is born, and they radically reorganise the child's 
mental structures. Language, literacy, science, and mathematics are not just things that 
people 'have' or 'do', they define the person in quite fundamental ways - in terms of 
their minds, in terms of the power they can exert over their environments, and in 
terms of their community membership. 

The cultural processes associated with IT would be of great interest to Vygotsky. At 
the grand level of society, it is clear that IT is at the centre of a cultural vortex which 
is bringing about radical social change in terms of patterns of employment and 
methods of communication; at the level of intellectual discipline, IT has had a 
profound effect on the cultural practices associated with every academic discipline 
over the last 10 years. For example, imagine anyone doing research in literature who 
did not use a word processor; a statistician who did all calculations by hand; a 
scientist who logged their data after direct observation. Such people undoubtedly 
exist, but are the Zeppelins of their profession. At the level of individual development, 
it is clear that many students engage in a great deal of peer tutoring in home 
environments (for example, when playing games) with no outside input (Downes, 
1996). In contrast, at the intermediate level of educational institutions, the culture has 
hardly begun to take on board appropriate uses of the new intellectual tool. 

Next, consider Vygotsky's notion of intellectual development. Table 1 offers a 
breathtakingly brief account of his core theory. Vygotsky distinguishes between lower 
order and higher order mental functions. The key concept behind higher order mental 
functions is the idea of increasing integration of functions as development progresses. 
This is also the central idea of informatics capability - our educational goals are not 
just that students will be able to demonstrate piecemeal competence on particular IT 
related tasks ('Can use a spread sheet in mathematics, can use a word processor in 
English, can use a database in science, and therefore is IT literate'); rather, we want IT 
use to be a seamless part of students' intellectual abilities - something which 
permeates their thinking in the same way that language does, and that mathematics 
and science ought to. 
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Table 1 Vygotsky's Distinction between Lower and Higher Mental Functions 

LOWER HIGHER 

ORIGINS Inherited Via Learning 

STRUCTURE Unmediated Mediated by signs and other 

tools (for example, reading 

and writing) 

FUNCTIONS Involuntary Voluntarily controlled 
RELATIONSHIP TO Isolated Connected with other 
OTHER FUNCTIONS functions in a system (i.e. no 

modules) 

People who have developed Vygotsky's ideas in education - notably Davydov (for 
example, 1995) have adopted an educational philosophy which we can apply to IT. 
Rather than basing educational practice on formal structures (for example, introducing 
the concept of number by asking students to match a pair of cows with a pair of trees 
with a pair of houses etc. to support the emergence of the idea of 'two-ness' in 
accordance with Russell and Whitehead's formal definitions in Principia 
Mathematica) and formal operations like symbol manipulation (2+3=?), they advocate 
teaching which reflects the historical emergence of ideas, and which emphases the 
power which, for example, mathematics endows on its users. So mathematics should 
be introduced in terms of its origins. Numbers are useful because they facilitate: 
commerce - swapping goats for lengths of cloth is dramatically easier if a common 
system of measures is in place; agriculture - dividing land fairly is a real problem if 
you have no notion of measurement; planning future events can be difficult, too! and 
so on. Teaching proceeds by posing challenges to students which reveal the 
intellectual power of the new tool. 

What is to be learned from this? If we want teachers to learn new informatics 
concepts, we should show how using these new intellectual tools lets them do things 
they really want to do, much more simply than by any other means. 

Vygotsky has a number of important ideas for us: 
informatics will change thinking, and the ways that individuals see the world; 
informatics will take on a role of defining cultures; 

• learning can begin in piecemeal ways, but informatics capability needs to be 
integrated with other intellectual tools before it becomes a higher order skill; 

• teaching should focus on the power the new ideas give the users over situations. 

Teacher educators undoubtedly face a difficult challenge- to help adults learn to think 
in new ways, and to enculturate IT into school communities which already have stable 
cultural practices which work quite well for teachers. 

2 A GLOBAL CONTEXT OF CHANGE 
National Curricula with strong informatics components have been introduced in 
Japan, Hungary, New Zealand, the UK, and elsewhere. In the USA, technology 
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standards developed jointly by the International Society for Technology in Education, 
and the National Council for Accreditation of Teacher Education, are having a major 
impact on State policies (see Taylor, 1996); the same phenomenon can be seen in 
other federal systems (for example, Queensland, Australia). 

Why is so much effort being devoted to curriculum development - particularly in 
mathematics, science, and technology - at present? Essentially: 

many governments believe that school performance in teaching these subjects 
underpins economic success. The global economy is increasingly competitive, 
and the largest profits are to be made from products which derive from 
intellectual effort, such as microprocessor based products, rather than from the 
sale of raw materials. A scientifically and computer literate populace is seen as 
essential to world economic eminence; 
students need to develop mathematical and scientific literacy in such a way as to 
support informed citizenship. 

Informatics has additional, special, attractions: 
as jobs change, there is a growing educational need to provide lifelong learning; 
technology promises to solve problems that cannot be solved in other ways, 
such as providing learning opportunities on the scale that is likely to be required 
in the future. 

It follows that curriculum reform associated with informatics will be an ongoing 
process for a long time to come, in most countries. 

3 ON THE NATURE OF REFORM 

All but the most superficial reforms require a reconceptualisation of: 
the educational goals to be attained; 
the best ways to get there; and (in the case of informatics) 
the essential nature of the discipline. 

A hallmark of every non-trivial reform is that consensus on the nature of the intended 
change is often at best fragile, and at worse, illusory. If it were not true, the reform 
itself would be hardly worthwhile. It is hard to introduce reforms which require a 
change of teaching style, or a reconceptualisation about what is valuable. For this to 
happen, individuals have to reconstruct their knowledge, not just rearrange their 
intellectual deck chairs. The problem is exacerbated in situations where the intended 
changes are described largely in words, without a detailed specification of tasks to be 
performed, without examples of classroom practice, and without assessment tasks and 
their associated marking schemes (as they so often are in national policy documents). 

4 MODELLING TEACHER DEVELOPMENT 

It will be helpful to ask how changes in classroom practice come about. Clarke and 
Peter (1993) offer a model which sets out to recognise the complexity of teacher 
development. Their model has several interesting features. For our purposes, we will 
focus on the assertions that: 
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classroom behaviours are determined directly by teacher beliefs; 
classroom activities are the catalyst for professional growth; 
reflection mediates between experiences and subsequent beliefs; 
changes in beliefs regarding the efficacy of new practices depend upon teacher 
evaluations of the success or otherwise of the associated classroom events. 

It follows from the model that it is essential for early experiences in some new 
teaching venture to be met with success - where success is defined to be good 
classroom experiences, as judged by the teacher, from their current viewpoint. In 
practical terms, this means that advocacy of new classroom activities needs two kinds 
of support: the first is an input which causes the teacher to want to make the change; 
the second is a set of activities which result in classroom success, as judged by the 
teacher. 

5 SUPPORTING PROFESSIONAL DEVELOPMENT 

5.1 All about Jim ... 

It is easy to be romantic about teacher professionalism, and to believe that teachers 
want to change, and that everyone who wants to change can do so. It is salutary to 
consider more representative members of the teaching profession, as our target 
audience for change. Here, we will focus on Jim. 

Jim teaches mathematics in a secondary school: 
he has 20 years' experience (he has I year's experience, repeated 20 times); 
he is an autonomous professional (no one ever sees him teach); 

• he has an integrated, coherent, and progressive curriculum (he uses a textbook); 
he regularly updates his professional skills (he goes for a day course to the 
university each year). 

It is important that we do not dismiss the real skills that Jim brings to bear as a 
teacher, and to remember that Jim is functioning quite satisfactorily, by his standards, 
and also by the standards expected of him by his school. A second dimension to 
consider is that asking Jim to teach in different ways is asking him to expose his 
mathematics, his professional competence, his classroom credibility with children, 
and the respect which the school has for him. The costs to us of his classroom failure 
would be tiny; the costs to Jim might be very great indeed. If Jim were a gambler used 
to calculating expected utilities of different gambles, he would probably decide not to 
play 'curriculum reform'. A major challenge which we face is to support Jim's 
professional development, without demanding that he takes unacceptable risks. 

5.2 Components of teaching knowledge 

Teaching is a very complex activity, with a large number of component skills. A 
successful teacher is likely to have well developed knowledge about: 

their subject discipline; 
interacting with individuals; 
planning for others' learning; 
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• planning their own professional development. 

Each of these areas of knowledge can be involved in curriculum reform. For example, 
if some new topic is to be taught, such as informatics-based statistics in geography, 
science or mathematics, then subject knowledge needs to be acquired. In the case of 
statistics, the concepts might be quite unlike much of the mathematics teachers 
already know, and teachers themselves might share many of the naive conceptions of 
their students, such as the gambler's fallacy, or an insensitivity to sample size when 
drawing conclusions about data. 

A central concern is to ask how these changes in teacher knowledge can be brought 
about. 

5.3 Traditional approaches to change - materials and INSET 

A number of approaches to curriculum change are in common use. These include: 
development of new curriculum materials, for example, textbooks; 

• professional development, for example, courses, teacher certification; 
• compromise schemes, for example, 'quantum step' or 'box' approaches; and 
• imposed better quality control, for example, of teachers or schools. 

It is useful to contrast two extreme models - materials development and professional 
development- each in a relatively pure form. 

The target audience for curriculum materials is 'all teachers'. This approach to 
curriculum change is particularly good for teachers who work exclusively from text 
books (who are in a large majority). Good curriculum materials can also be 
particularly useful to teachers at the start of their professional development (however 
many years they have been teaching!) As an approach to supporting curriculum 
reform, curriculum materials are good for widespread dissemination, supporting 
changes in content, and are usually associated with relatively low development costs. 
The approach is probably bad for inducing any changes which move teaching practice 
far from where it is at present, such as changes in process skills. 

While the target audience for professional development is notionally 'all teachers' -
it is particularly useful for teachers who have skills to share, and who wish to be 
involved in networks for professional development. As an approach to supporting 
curriculum reform, professional development potentially is good for bringing about 
deep changes in attitudes and beliefs, for developing process skills, and for 
establishing collegiality. It is often associated with high costs; it runs the risk of the 
dilution and corruption of designers' intentions (especially if cascade models are 
used); and it often has less effect on classroom practice than it seems (for example, 
Passey and Ridgway, 1992a, 1992b). 

It suffers a number of other problems. Too often, it is: piecemeal; not linked to long 
term professional growth; not related to classroom practice; and is unrelated to 
rewards for teaching excellence. 

This strategy of examining the strengths and weaknesses of 'straw men' leads to 
over-generalisations which most professionals would challenge. The virtue of the 
approach is that it leads to the articulation of some criteria against which attempts to 
promote professional development might be judged; these criteria can be helpful when 
planning professional development. This will be revisited, later. 
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5.4 Approaches to professional development 

It is interesting to contrast a number of current approaches to teacher professional 
development. 

Approach 1: Make the profession of teaching more like other professions 
Darling-Hammond (1988) described some characteristics of professionalism. These 
include taking collective responsibility for the definition, transmittal, and enforcement 
of professional standards. Increased professionalism implies a clear professional voice 
(c.f. ISTE and NCTM in the USA) and a high level of interest in a whole range of 
professional activities such as self regulation, and a strong political voice which is 
proactive, rather than passive. This relates directly to the theme of 'the intended 
curriculum' raised earlier. Documents from professional organisations, of course, 
often seek to support changes in the 'implemented curriculum', too - but 
implementation changes will rarely overflow outside the classrooms of teachers 
already committed to change. 

A major problem with teacher professional development has been that career 
progression has meant that skilled teachers get out of the classroom, and move into 
managerial positions. One can contrast this situation with professional development 
practices common in medicine, the law, and engineering. There, professional 
development is seen as a lifelong activity; while a number of career paths are 
available, it is common for doctors, lawyers, and engineers to practice their profession 
throughout their whole careers, without moving into administrative roles. Such moves 
- where classroom teachers can be paid as much as head teachers (as in some 
Australian States) promise to celebrate and preserve excellent classroom practice. 

Approach 2: identify and develop skills (atomism) 
The essential challenge that advocates of these approaches define for themselves is to 
develop an appropriate set of teacher skills. There is usually a supposition that these 
skills are either known, or knowable. 

Lampert ( 1988) has offered a clear explication of this approach, applied to 
mathematics education. She suggests the following sequence of activities: 
• identify the learning we want to produce; 

ask what kind of teaching might produce that kind of learning; 
ask what kind of knowledge (conceived broadly) teachers need to teach in 
appropriate ways; 

• decide what kind of educational experiences teachers need to acquire such 
skills. 

Teachers might need to develop: their informatics skills; a richly interconnected 
knowledge base; knowledge of difficulty levels; ideas of common student conceptions 
and misconceptions, and their remediation; ideas on ordering experiences; procedural 
skills; classroom management skills; and personal confidence. 

A whole range of educational experiences might be offered to teachers to help them 
acquire such skills: reading; attending lectures; use of off-the-shelf materials; in-class 
observations; visits by a support teacher; practice with a small group of children; 
analysing videotape; in-class experimentation; peer group discussions; and the like. 
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What are the inherent virtues and vices of an atomistic approach? 
it can offer useful seeds for thinking about teaching; and in particular, about 
some of the component skills; 

• checklists may be very useful to probationary teachers; 
components of skill can form the basis for teacher appraisal; 
it raises interesting questions about how particular component skills can best be 
learned; 
conversely, teaching skills are complex and interrelated, and there is no best 
single way to slice things up; 
the issue of skill integration also needs to be considered; 
several atomistic approaches assume that teaching skills are generic rather than 
subject specific. This assumption is extremely dubious, and needs to be explored 
empirical! y. 

A helpful set of components of teaching skill can be found in the work of the Stanford 
Teacher Assessment Project (see Shulman eta!, 1988). Here again, there is an effort 
to describe teaching skill in terms of component competencies, but these 
competencies are closely related to teaching behaviour, in the ways described by 
Lampert (1988). Schulman's list includes: topic sequencing; explaining algorithms; 
explaining teaching decisions; analysis of a textbook; evaluation of students' work; 
working in a group to develop materials; and analysing a videotape of a classroom 
event. 

Approach 3: support reflective practice 
Supporting the development of reflective practice often means providing support for 
people whose educational values one does not necessarily share. There is usually a 
supposition that by encouraging discussion about particular events, common values 
will emerge. One attempts to use a constructivist approach to develop knowledge 
structures (for example, Ridgway and Passey, 1991). 

This approach commonly bases teacher development on shared experiences directly 
related to the teaching process, such as team teaching, or classroom observation. This 
seems an obvious starting point, and it is surprising that it is not the major vehicle 
used to support teacher development. One of the major failings of the organisation of 
education is that there is still very little observation of teaching by teachers. 

Approach 4: apprentice models 
These are characterised by an expert working alongside a novice in some way. A 
major virtue of apprentice models is that knowledge development can take place at 
many different levels. It is natural to ask questions at an instrumental level, as part of 
collaborative working, as well as about knowledge structures, and about educational 
philosophies. Several examples can be offered. 

In the UK, there has been a government funded scheme to allow experienced 
teachers to work alongside others in the same subject areas, in the role of "guide on 
the side, not sage on the stage". These support teachers are referred to as Advisory 
Teachers (see Ridgway and Shone, 1990, for an account of some working practices). 
Evaluations of their effectiveness in changing classroom practices have been positive. 

Apprentice models can founder because of pressures on time, and the expense of 
providing experts. Peer tutoring can avoid some of these problems, but some sort of 
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external input will be essential to provide guidance on the sorts of support which is 
effective, to monitor progress, and to offer provocative questions which will lead 
professional development forward. 

Approach 5: peer tutoring models 
These are characterised by the organisation of teacher groups so as to provide mutual 
support for professional development by sharing experiences of teaching. Examples of 
peer tutoring are provided by the work of Barnett and Tyson (1993) supporting 
teacher groups which discuss case studies, and by the California Renaissance Project, 
where teachers discuss videotapes they have made of their own teaching. Peer tutoring 
models are expensive in terms of time, and often need high levels of external input to 
maintain their momentum. 

Approach 6: local teacher assessment 
The approach to teacher appraisal in England might be described as 'Unstructured 
Reflection'. Teachers have an interview with a more senior member of staff about a 
range of different aspects of their work. The discussion should cover: 
• self appraisal of current strengths and weaknesses; 
• planning targets for future development; 
• action in class; 
• a review of progress. 

While the appraisal does not take place in class, there is a clear attempt to promote 
staff development by supporting reflective practice (see Passey and Ridgway, 1991, 
for practical guidance on self evaluation). 

Approach 7: teacher portfolios 
Teacher portfolios are being explored in different places, for different purposes (see 
Wolf's annotated bibliography, 1991). Teacher portfolios are analogous to student 
portfolios, and can comprise video, exemplary lessons, student reports, case histories, 
and the like. Portfolios can be used to support long term teacher development by: 
• celebrating excellent practice; 

making instrumental knowledge explicit; 
• offering windows on each teacher's view of teaching and learning; 
• supporting reflection and analysis of current practices; 
• providing a focus for conversations about professional development; 
• imposing a broad set of attainments when assessing teachers. 

If we believe in supporting the development of reflective practice, we must find ways 
to support its emergence. Valuing teacher constructions locally, and exploring their 
validity more widely, is an important part ofthis development. 

6 WHAT CAN THE IFIP COMMUNITY DO TO SUPPORT 
PROFESSIONAL DEVELOPMENT? 

An elementary analysis of the number of teachers in need of informatics skills, and 
the capacity of most educational systems to provide professional development likely 
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to have any effect upon classroom practice, shows that we are set to fail, unless a 
more radical approach is taken to professional development. The essential tension we 
face is that surface reforms in terms of content can be brought about on a large scale 
by the introduction of new curriculum materials, while deep changes of attitude, 
belief, and educational ambitions, and changes in the processes of teaching seem to 
depend upon human interactions, and are therefore expensive in terms of resource 
provision (for example, Gilmore, 1994; Hogenbirk, 1996). The challenge we face is to 
provide professional development in ways that support more fundamental changes, 
without incurring massive costs. 

We need to problematise the change process. There are too many cosy assumptions 
made by politicians that change in classroom practice is easy to bring about once the 
political will is there, and resources are brought to bear. The debate on the sorts of 
changes that are desirable, how they might be instigated, and how they can be 
monitored and acted upon, needs to be promoted. 

A second major theme is to promote the idea of extended professional development 
over the working lives of teachers, and to move the organisation of the education 
system to accommodate such development (Cornu, 1996). In some areas of health 
care, professional registration is renewed at intervals, and renewal depends on 
evidence of attendance at courses which update professional skills. If applied to 
education, this would have implications for teachers' time, and the ways they view 
their professional practice, with shifts towards more professional networking, and 
more action research. It will certainly require the development of new sorts of ways to 
document and improve professional practice. 

6.1 Informatics as a vehicle for change 

The medium of informatics promises to be a valuable source of support for 
professional development; CD-ROM frees us from the static 2D world of paper, and 
allows classroom events to be observed, re-observed, annotated and discussed. 

Recordings of individual students, or classroom processes, can exemplify particular 
styles of tutoring, teaching, classroom management, and the like, so that educational 
ambitions are well understood (for example, Welch, 1993). Understanding is an 
essential step to rejection of the changes being advocated, as well as to their 
acceptance. 

Informatics offers the potential to provide local tutorial and peer support for 
materials which are produced centrally. Recent developments in supporting local 
groups via electronic conferences (Appe1berg, 1996; Passig; 1996) will be followed 
with interest. 

Informatics is also capable, in principle, of providing learning opportunities on the 
scale that is likely to be required in the future; an example of this is the recent 
proposal to broadcast the UK's Open University materials which support professional 
development to India via satellite; and to adapt their undergraduate degree courses so 
that they can be provided via the Internet. 

It is important to be sceptical about the nature of the changes that are brought about, 
and not to assume that the conceptual problems we face can be solved via a quick 
technological fix. It is also important to address the day to day reality of school -
access to the Internet is very restricted (it will be interesting to observe the effects of 
linking schools to broad band information networks- see Osorio, 1996); even time for 
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a group of teachers to watch and discuss a clip of a classroom in action will involve a 
good deal of co-ordination. 

When considering educational change, it is useful to distinguish between: 
• the intended curriculum (set out in policy documents, textbooks, or as reflected 

in teacher intentions- see Benzie, 1996; Cox, 1996; Dunn and Ridgway, 1994); 
• the implemented curriculum (what happens in class); and 

the attained curriculum (what students can do at the end of these activities). 

Each of these is quite distinct; each is an essential target for the reform movement. In 
many countries, the process has gone well at the rhetorical and political level - fine 
policy statements (often associated with resources) are in place. The most difficult 
challenges are yet to be faced - changing teacher beliefs and knowledge, changing 
classroom practice, and student attainment. The teacher is the only person who makes 
change happen at these levels. 

6.2 Informatics and the intended curriculum 

National and local statements of educational policy need to endorse the use of 
informatics in teaching. An obvious starting point is to emphasise the unique 
contribution of informatics to intellectual development, and to argue for broadly based 
reforms which promote particular uses of informatics, not just generic teaching skills. 
There is a good deal of evidence that teacher conceptions of informatics in education 
are highly restricted, and are not likely to be conducive to fundamental pedagogic 
change (see Ridgway and Passey, 1995a, 1995b). It is our responsibility to 
communicate better! 

To support the rhetoric of change, we need vivid examples of: 
uses of informatics; 

• uses of informatics in school to support different curriculum activities; 
• a wide variety of classroom practices to liberate conceptions of what teaching 

using informatics can involve. 

We also need a set of warnings about what is NOT desirable. Concepts only take on 
meaning when examples from outside their class are given. In this case, we need 
examples where informatics leads to poor educational experiences. Vivid examples 
include: the use of word processing to create 'best' pieces of work from hand-written 
scripts; the use of CD-ROMs to support 'browsing' - often uncritical page turning; 
essays made up of encyclopaedia entries which have been assembled by a student; use 
of a computer as a scarce resource which dominates the lesson plan. 

These examples can all be provided via CD-ROM. Different interpretations of the 
intended reforms - teaching about informatics versus the development of informatics 
capability across the curriculum, for example - are best understood by considering 
concrete examples. 

Examples of student work might be included here to demonstrate some long term 
curriculum ambitions. 
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6.3 Informatics and the implemented curriculum 

CD and the Internet can be used to provide resources which teachers and teacher 
educators can access when introducing some classroom change (for example, Weber, 
1996). Resources include: print; exemplary lessons; clips of classroom activities, and 
perhaps some annotation from teachers and students about things that are going on 
(Rigby, 1996); schemes of work that integrate informatics activity; and examples of 
student work. 

Electronic conferences can be used to support local groups (Selinger, 1996). These 
have the potential to improve central provision by providing feedback to authors on 
topics which are seen to be difficult, by analysis of frequently asked questions, and so 
on. 

Systems to support the development of teacher portfolios have considerable 
potential benefits; so too do postgraduate courses with a strong informatics base (for 
example, Carss, 1996). 

All of these provisions are likely to require centres which collate materials from a 
wide variety of sources, test them locally, then distribute them widely. 

In the initial stages of professional development, it is important to engage teachers 
in activities which are educationally worthwhile, which relate directly to the 
curriculum they teach, which are difficult to do without informatics support, yet which 
do not demand high levels of informatics capability (see Cox, 1996; Passey and 
Ridgway, 1992c). 

6.4 Informatics and the attained curriculum 

Any attempt to document the attained curriculum requires sample informatics based 
tasks; examples of student work at different ages, in different subjects; and a variety 
of scoring schemes, which show how different aspects of performance might be 
rewarded. 

The Toronto video bench marks provide an example of ways to exemplify student's 
attainment levels in a number of mathematical domains; similar resources should be 
developed for informatics. Video and CD provide an excellent way to demonstrate 
different levels of attainment. Systems of student portfolios can help document the 
development of student informatics capability across curriculum areas. The Balanced 
Assessment Project has developed a large collection of tasks in mathematics which 
can be used to create systems of assessment which match the educational ambitions of 
users. Many of these are based on technology. It is important to develop and test tools 
which can allow us to judge the match between the intended curriculum and the 
attained curriculum. The gaps between intention and attainment can then be the focus 
for future work. 

7 CRITERIA FOR COMPARING MODELS OF PROFESSIONAL 
DEVELOPMENT 

This section poses questions which every plan to promote professional development 
on a wide scale should consider. 
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Realism I - attending to the major phases: how does the proposed plan for change 
affect: the intended· curriculum; the implemented curriculum; and the attained 
curriculum? 

Realism 2 -breadth and depth: does it have a wide target audience?; what kinds of 
changes might it effect? 

Realism 3 - costs: what are the development costs?; what is the investment of your 
time in each teacher?; how long would it take to influence every school within 10 
kilometres?; within 100 kilometres?; in the whole country?; what are the costs 
associated with each phase of dissemination?; what are the costs to teachers? (see 
Passey and Ridgway, 1992c) 

Realism 4 - dilution and corruption: what kinds of corruption are likely to occur when 
it is widely used?; what mechanisms are in place to ensure that classroom practices 
bear some resemblance to what you hoped would happen? 

Realism 5 - supporting professionalism: how does it support professional 
development?; a culture of collegiality, and co-operation within and across schools? 

Realism 6 - systems and stakeholders: any functioning education system requires the 
combined efforts of a large number of people, who play a variety of different roles; 
the interests and goals of these people are often different, as are their rewards for 
different educational outcomes (Ridgway and Passey, 1993a); what stakeholders have 
been considered (students; parents; teachers; departmental heads; school heads; 
administrators; politicians)?; why should they support the reform? 

8 INFORMATICS: BEYOND PRAGMATISM 

In the midst of these detailed ideas on how we might support professional 
development, it is important to ask questions about the long term effects of different 
approaches to teaching and learning. The challenges posed by Lampert (1988) to our 
knowledge of how to teach particular teacher skills are relevant here, and it is clear 
that we need some empirical validation of different approaches to teacher 
development - do they really develop teacher skills in the ways we imagine? 

If we are to learn how to develop reflective teacher practitioners, convinced of the 
value of lifetime learning, we must start with some explorations of teachers' informal 
theories of a wide range of educational issues, and the impact these theories have 
upon their classroom practices. We need to use these ideas as springboards for their 
professional development. 

We need to elicit and explore formal and informal theories, and to test their practical 
utility. These theories need to range across: 

theories about the nature of teaching; 
theories of learning; 

• theories of knowledge; 
theories of educational change; 

• theories of personal development and motivation. 
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The paper began with an account of some ideas from a white European male who died 
over 60 years ago. Vygotsky's ideas are still useful to us, both at a practical level - as 
a source of ideas to support professional development - and at a grander, conceptual 
level. Informatics is a new tool; tools increase our powers over the environment (and 
often over each other); tools (such as writing and science) change the ways we think; 
human cultures can be defined by their tool uses and artefacts. As a group promoting 
the widespread use of this new tool by young people, we have a responsibility to 
promote uses which are likely to have positive effects upon human cultures at local, 
national, and international levels. 
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