Just a Tool? :   The Computer as the Curriculum

This chapter proceeds from the notion that curriculum is not something that is a given or obvious but that it is socially determined by culture and history in both manifest and subtle ways. As culture is determined by our language and the tools we use, the development of new communicative capacity will radically change our culture.  The ubiquity of information technologies will play a major part of our culture and it will be a strong determinant in what will be the curriculum. However I go further and argue that the existence of the computer will change the way we think and learn as well as what we learn and think. I challenge a remark I often hear “that the computer is just a tool”, where the just and tool are meant to indicate that the effects are minimal. It is as though the computer is benign or has a level of importance akin to a trouser press. 

I do not take a simplistic technologically deterministic view- a position that ascribes the nature of our social being to the technologies we have discovered, nor do want to particularly shake an opposing that holds  "Shakespeare would not have written different/better plays if he had had a word-processor”. Rather, the position I want to argue is in support of Bijker (1987) who suggests there is a rich and seamless web between our society and the technologies we use, and that in term influences what we are, how we see the world, what we talk about, what we do. I shall refer to models of learning and being, which are described by scoio-cultural psychology , based on the work of Vygotsky (1978) and Leont’ev (1978) to help explain how new cultural artefacts lead to different ways of being in the world. I also draw on the work of Bateson (1972) on change of learning. I also indulge in some speculation on some of the ways we can think differently about what and how we teach now.

Technology and Society, a Seamless Web

The tools we make and inherit are shaped by us and in turn the tools shape the way we are in the world. When the Wright brothers took to the air it was not with the motive that I, a northern European, would be able to eat asparagus at Christmas. Yet the logistics of bringing fresh asparagus from Peru to northwest Wales are  founded on their engineering feat. The aeroplane   provides  a mode of shopping that allows shops in relatively rural north Wales to carry thousands of different food in twenty-four hour a day stores. Villages in Peru have new opportunities in terms of how a “living” is made. Producing exotic vegetables for a northern market changes  ways of life. The political geography  and  the village architecture change.  Peruvians have new questions they can ask because new activities and life choices come into being. Of course other technologies (highway s, refrigeration etc.) have parts to play but the aeroplane  tool  has fundamentally changed perception and action in the world. What counts as an appropriate education for a Peruvian villager may have changed radically.

The changes in the way of life in Peru were not determined by the aeroplane. Nor are/were they predictable. However the aeroplane  has mediated the activity of the people in those villages such that what they think and do is in part formed by its existence. We are in a difficult position. It is hard to speculate on the consequences for whole ways of life in the information age. What we might perceive as normal courses of action in the future are not readily available to us at present. However we might speculate as to the mechanisms whereby the changes might take place (for we are still the same biological organism). We can examine and evaluate what is happening around us at present: the emergent patterns of change in activity and the social context in which we operate. However, in passing there are two not coincidental facts. The world's first commercial computer
 was made in the UK for the logistics of the food industry (Lyons). Secondly the first computer in my home-town was for the headquarters of one of the first UK supermarket chains.

Style and clarity of handwriting formed highly significant parts of the curriculum until relatively recently. A lot of school time was devoted to learning to write in specific clear styles relating to copperplate writing. The user of the fountain pen had major advantages in having clear, continuous and blot free text and was thus ideally suited to the production of copperplate writing. School time was devoted to handwriting because it was the technology of business communication and recording-a significant factor in employability. The style “copperplate” was not just the preferred style for business but also has its origins in earlier technology. The name copperplate derives from a writing style used on copper plates for etching. This needed a writing style that minimised the need to lift the stylus off the plate. A number of technological issues acted together to determine what was a critical curriculum activity in schools. The move to typewriters and subsequently the computer changed the curriculum requirements.

My last example of the nature of change in thinking with tool development, before theorising about the issues, poses questions about information that is carried on paper. How does a simple information retrieval act vary (in its planning and execution) in the following technological configuration of paper based information management?

a) a pile of papers apparently randomly arranged in a heap on a desk

b) paper arranged in books with titles on their spine apparently randomly arranged in a heap on a desk

c) paper arranged in books with titles on their spine placed randomly on shelving

d) paper arranged in books with titles on their spine placed in order according to their owners personal classification system

e) paper arranged in books with titles on their spine placed in order according to a standard classification system

f) paper arranged in books with titles on their spine placed in order according to a standard classification system, where the books have been indexed and have contents pages.

And so on….

What is possible and what we think is possible changes with the application of these technologies? Changing the technology causes us to think differently about what we can know from books, and what we teach from paper is mediated by the technologies and systems we have devised for the construction and storage of printed media.

These examples are put forward to indicate that the context in which we act and the tools we use influence the way we act in the world. The use of tools and what have been termed cultural artefacts form the basis of understanding the process of thinking and learning as initially described by Vygotsky, and may help to explain why and what information technology may do to change thinking and learning.

Activity Theory and Learning

The follwing ideas provide a basis for both understanding the cultural and historic contexts which we (as learners) are in, the role of computer tools in that society and their capability as tools for transformation and empowerment.  Activity theory comes from the work of Vygotsky and was developed by Leont’ev and it proposes the idea that tools mediate thought. Vygotsky’s work showed that the mind emerges through interaction with the environment. Our mental practices develop and emerge through a process of internalisation of external activity. Tools and/or cultural artefacts are the mediation system: instruments, signs, language, procedures, machines, laws, methods, and forms of work organisation, rituals and accepted practices.  In turn humans develop more tools and cultural artefacts. 

Fig 1 
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Caption: the triangular representation of mediation

If you the subject need to act on some object or goal, the process of action is determined by your past learning, your historical and cultural situation and the tools that are to hand. Wertsch (1998) describes the way in which pole vaulting as an activity changes when you move from wood to aluminium to composite fibre material. The apparently autonomous kinetic gestures of the vaulter are significantly different-yet the goal is the same. Changing the mediation system changes the activity.

The process of mediation provides a basis for my argument that the use of information technology will fundamentally change the way we think and learn and thus change education and the curriculum. I still want to stress however that this is not deterministic. Technology does not act alone and the outcomes are all uncertain. The whole panoply of tools and cultural artefacts will act together to determine the shape or form of education. The outcome will very from context to context.

Following the work of Vygotsky, Engeström and Cole (1993) suggest that for an activity to be fully understood it must understand how the artefacts mediate the activity within the totality of a cultural context. Engeström and Cole elaborate a wider set of relationships to describe an activity (see diagram 2) 
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From Engestgrom and Cole (1983)

In their analysis the individual (the subject of the activity) and the individuals goal or purpose (the object of the activity) are mediated by tools and symbol systems are extended in a particular way. They show that the subject is not isolated in a system but that they behave in ways that are determined by their membership of and their participation in that community. Further, the full range of tools of that community mediates the subject’s activity within a community. In turn the community’s relationship to the to the object is determined by the division of labour and resources within the community. That is to say each member of a community plays a role in an activity. That role may be determined by the power and responsibility they possess, their access to and capability with mediation. Clearly rules and regulations external to the system will also have a major influences.

In summary, Cole and Engeström see that individuals   participating in an activity leading to some goal will be affected by the following factors:

· The tools used (instruments, signs and language)

· The community the individual belongs to (values, hierarchies, rituals, rules and accepted practices)

· The division of labour in that community (roles, responsibilities, co-ordination and communication procedures)

 In turn these are not unidirectional. The tools, mediation system, rules of the community and the division of labour will affect the mental processes that develop for individual.

From this application of Activity Theory it is possible to hypothesize about the ways that information technologies will have a profound influence on the education system. The introduction of new artefacts into an activity changes, from the perspective of the activity, what happens within the activity, both socially and for the individual. Similarly, the existing practices and processes of the community in which the activity takes place and the mental processes of individuals doing the activity will affect how a new artefact will be used. The introduction of new tools and processes make changes throughout the system and changes within the system changes how an artefact is used.

Learning and Context

Contrary to the arguments I present there are authorities who feel that there are eternal verities. There is a belief in the idea of distinctive subjects that have their own philosophical validity. This strong philosophical current can be seen in the selection of subjects of the National Curricula in England and Wales since 1988 (Phenix, P. (1969) Hirst,P. H. (1975)).  The subjects chosen for the 2000's would not seem unfamiliar to the Grammar School or Public School of the 1900's. Motor vehicle mechanics, computer studies, and film and TV studies are not in the National Currilculum. The ideas of a "proper" curriculum of "essential", "eternally valuable knowledge" is a powerful current with influential supporters. However any comparative or historical view of the curriculum would yield a different analysis.

The thesis of this chapter goes further than just suggesting that changes in technology changing the curriculum.  I suggest that learning itself changes with a change in technology. This argument requires careful attention to the role of the context in which learning takes place. Gregory Bateson derived a framework for understanding learning with a basis founded on human action as a human organism within an ecosystem. Bateson was concerned to define the mind in terms of mindful action in relation to the mind's context. The central theme of his argument is that there are levels of nesting learning strategy that should be distinguished and that each level has properties not predictable from the one before. Each strategy, therefore, gives rise to a unique learning type. These are described as Learning I, II and III etc.

In zero learning an entity shows minimum change in its response to minimum sensory input. These are the kinds of habituated actions. We feel pain, hunger and so on. The word "learn" is often applied to what is here called "zero learning," eg I "learn" from the school bell that it is twelve o'clock. It does not allow for change by trail and error. Bateson attaches great importance to this. Trial and error give rise to the possibility of it becoming a process of creative adjustment- learning in what Bateson describes as a stochastic environment (where a sequence of events combines a random component with a selective process so that only certain outcomes of the random are allowed to endure) and  allows an increasingly set of sophisticated corrective strategies.
Learning I implies that at one time the entity is in one state and at some other time in the future the entity is in some other state as a result of some process. This is often what is described as learning in psychology laboratories (Classically see the works of Skinner B.F. (1979)).

Bateson  makes an important point about context in learning.

“Note that in all cases of Learning I, there is in our description an assumption about "context." This assumption must be made explicit. The definition of Learning I assumes that the buzzer (the stimulus) is somehow the "same" at Time 1 and Time 2. And this assumption of "sameness" must also delimit the "context," which must (theoretically) be the same at both times. It follows that the events which occurred at Time 1 are not, in our description, included in our definition of the context at Time 2, because to include them would at once create a gross difference between "context at Time 1" and "context at Time 2”.

Steps to an Ecology of Mind p.293

Context  here is a collective term for all those events that tell the organism among what set of alternatives he must make his next choice. An organism responds  to the "same" stimulus differently in differing contexts, and we must therefore ask about the source of the organism's information. From what percept does he know that Context A is different from Context B?

The next stage of complexity , and also a capacity for correction,  is that difference itself has to make a difference.  This is Bateson's definition of information. This can only occur  where there is consistent boundaries, i.e. a context. The degree of change between Zero Learning and Learning I is a distinctive step from first difference and then context. Therefore, Learning II, the next stage in the progression of sophistication of corrective strategies demands an awareness of pattern.

Learning II is probably best characterised by learning to learn. This is the ability to see a new learning context as similar to one that has been experienced before and to then be able to remember and transfer skills that were found to be appropriate for that previous context into the new one. Learning II is a high order phenomenon involving pattern recognition and applying templates.

Learning III is change in the process of Learning II, e.g., a corrective change in the system of sets of alternatives from which choice is made.  It is the process of learning how we manage our learning, to see ways of moving beyond what we already know, managing the contexts, the ability to change our learning strategies.

The most significant factor in this “learning” is the issue of context and changing contexts. At one level (1) the response to a stimulus changes with the context at the next level (2) gives us a degree of choice of behaviour in specific contexts and further next level (3) is about changing management and changing the contexts and so on. They key word is of course “context”.

We are in a changing context now. If I walked through woodland as a gamekeeper I would see different things to a townsperson. Different thoughts would occur to the townsperson; different questions would arise in the gamekeeper’s mind. The contexts in which my “knowing” was gained determine what I find “thinkable”. This relates directly back to thinking about how we organise knowledge on paper in the earlier discussion. What knowledge can be gained, what it is feasible to come to know changes with the techno-cultural organisation of knowledge.  The culture in which you come to know is an important feature of how and what you know. The context of the digital age provides new tools for seeing, finding, interacting, communicating, envisioning, enacting, pattern forming, empathising. Dealing with the world is mediated through a whole different set of cultural artefacts. This is not just a tool. This is a time of Level 3 change.
How big is the IT contextual change?

This question is at the heart of the digital literacy issue. One solution is that the computer is just a tool. One can teach and undertake courses in the use of various computer applications: word processing, spreadsheets, web surfing and so on. The operation and mechanics of these tools seem to form the core of a number of key qualifications in initiatives. The mechanics of specific computer applications seems to form the basis of secondary school examinations like GCSE (General Certificate of Education), CoE (Certificate of Education), the ECDL (European Computer driving Licence) or CLAIT (Computer Literacy and Information Technology). Examining the tasks set in 2001for 16 + (Curriculum 2000) key skills in information technology it appears that the ability to do a mail merge between a well known word processor and a relational database management system from the same company is a key skill a new idea in curriculum that some “skills” are key to all other knowing.

The metaphor of the driving licence is interesting. The fact that a box can be ticked which indicates that a person can mix text and graphics in a document, or can add up a list of numbers in a spreadsheet qualifies one as being “computer literate”.  Alas it tells you nothing about the ways that the aesthetics or semiotics of your communication methods are developing, neither does it tell you about the ways in which you may now envision quantity or relationship. Taking the driving licence further, the ability to change gear is not the major life issue arising from automobile technology. Living in suburbs and the separation of workplace from dwelling and all the ways that changes our way of life a more significant lesson we learn about living our lives with automobiles.

It poses interesting questions about the nature of curriculum at this time. Clearly undertaking this kind of activity in schools and colleges give students something to do in information technology. The software is often provided free alongside the hardware. The activities are tractable and require only a little planning by anybody who is modestly competent in the use of the software. They do not disrupt the rest of the curriculum. Even though information technology in this context is labelled a key skill it can happily exist in its own space.

It seems to be the software that is commonly used in commerce. Thus there is a sense gives an authenticity to the activities. It is easy to conceive of activities like spreadsheets for soft drinks concessions at youth centres. However as a solution to a perceived computer literacy or digital literacy problem it is a deeply flawed solution. It looks at a narrow spectrum of potential computer use and fails to consider the ways the processes themselves change the ways that working and learning can happen. Aspects of using these tools that are deeply relevant for their application in the real world are missing. In developing models with the spreadsheet the very process of modelling per se receives little prominence, in creating a document with text and graphics, what makes an effective communication is ignored.

Previous criticisms of “computer literacy” often tend to focus on its technicist nature. In particular Webster and Robbins (1991) identify major problems in teaching about technology in isolation. This is strongly echoed by Beynon (1993):

“Too many courses still start with technology rather than with education and force educational concerns too readily into the computer format rather than identifying the educational goals and ensuring that the technology is appropriate (or adapted) to serve these… The 'How?' associated with skills training must be always be secondary to the 'Why?' associated with technological literacy.”
JITTE Vol 2 No1 available on http://www.coe.uh.edu/insite/elec_pub/jitte/j212.htm
Whereas I have a lot of sympathy with this position, I would contend it is not too easy to separate the “how” from the “why”. Too much reliance on “why” places the learner in the role of the critic rather than the performer. There is an assumed primacy of the educational and the cultural over the technical which I cannot separate so easily.

Kevin Robins and Frank Webster (1999) have a long history of criticism of technicist computer literacy and their thesis links a rich to digital literacy with organisational relationships with capitalism that echoes earlier analyses of curriculum, schooling and power from writers like Bowles and Gintis (1975). Robins and Webster believe that education systems have the capacity to adjust effectively to new economic systems and following Foucault; knowledge is intimately connected to power. Therefore the models of digital literacy we are developing are extensions to a system of social control and what they term as neoFordism in the work place and in educational institutions.

They see the "Hallmark of Neo-Fordism is its flexibility (decentralized, fragmented, disseminated), manifested in changed forms of productions and patterns of consumption, and class relations which are characterized by increasing individuation and differentiation, though with particularly marked divisions between core and peripheral workers" (170)

· At school level, education is becoming more centralized and local autonomy has been reduced

· An objective is flexibility; more teaching of competencies and skills rather than traditional subjects; experiential, project-based, and problem-solving pedagogy rather than didactic academic methods; emphasis on technology and computer literacy, etc.

· We are witnessing neo-Fordist education produce adaptable, flexible, integrated workplace through education

Digital literacy is seen as a key component in this process, and that cybernetic models of social control pervade learning, learning systems and information technology in general. The computer tools we implement therefore have characteristics that are best fitted to the ways that suit global capitalism:

· Cybernetic theory interprets social, psychological, and biological processes in terms of feedback loops and control loops

· It is not neutral, it privileges mechanic over holistic thinking; cognition over intuition, calculative over deliberate life

Thus using computer tools as they are currently conceived induces more “capitalist” friendly modes of action. They refer to such process as Instrumental Progressivism and identify currents in education and educational computing that map on to this concept.

In relation specific to Computer Literacy they also note:

· Paperts’s Mindstorms (1981) as one of the most successful cognitivist positions in describing education with and about computers has as a salient factor that LOGO (and LOGO like activities) assimilates human psychic processes to that of the computer and that is a characteristic of instrumental progressivism 

· That the computer is deeply implicated in transformation of our self-image and in relations of power and control; social control

And

· That this is not a by-product but an intrinsic and constitutive aspect central to evolving "progressive" social control

They also note that there is a transformation from what they term Mode 1 knowledge (homogeneous, rooted in strong academic and hierarchical organized, apprentice-master relationship) to Mode 2 knowledge (non-hierarchical, pluralistic, trans-disciplinary, fast changing, responsive to students’ experiences, industrial priorities, and social problems. I can readily identify that the kinds of digital literacy that I would support would tend to support such a transition. Clearly however Mode1Knowledge dates from an earlier formation of capitalist production where the need for academic elites, and the support of a dilettanté class were functions of universities and major parts of the education system. It is not clear from reading Robins and Webster what may be a more appropriate form of computer literacy. Clearly, a critical stance as suggested by Beynon needs to be taken, however this will inevitable bring learners in to contact with tools developed within a neoFordist environment. I have suggested elsewhere (Owen 1999) that there needs to be tools that are developed by the education community for the education community. This would still be problematic in Robins and Webster’s terms because the educational thinking which would inform their design is still based in neoFordist thinking.

However Robins and Webster firmly set their understanding of the role of computers and learning in the full cultural and historic setting and an appreciation that information technology and its applications in changing education and changing what is need to be known. Robins and Webster’s understandable concerns are that we should not accept this uncritically and that we should be aware that there are choices to be made which are derived from politics and economics.  This can be understood by using the cultural-historic activity framework proposed by Engeström and described above.

Rozak(1999) takes a different point of view. Bluntly he states: 

" Lesson No. 1 in computer literacy is that the computer contributes nothing essential to the life of the mind…..Shakespeare never lost a document to a computer crash”

New York Times, 11 March 1999
It is perhaps easy to dispose of the argument hinged on the word “essential” as in biological terms very little of the cultural artefacts we have available are essential to the life of the mind. Rozak’s main contentions are that the computer adds nothing new and in spending time on the computer we are detracting from that which is more useful. He dismisses the internet as a marketing man’s dream tool. However this belies the fact that marketing men have also used all the other media that have preceded the computer: print, drama, visual arts or whatever which Rozak would favour. Rozak is fond of saying money spent on computers in schools should be spent on public libraries. No one has sought to limit access to books on the basis that printed material is also used for advertising .

Another Rozak’s criticism is that information technology has spawned an information overload:

 “An excess of information may actually crowd out ideas, leaving the mind (young minds especially) distracted by sterile, disconnected facts, lost among shapeless heaps of data.” (1986)

One is tempted to say the easiest way to deal with complexity of information is to remain illiterate. Rozak   forms part of the tradition that hold  there are clearly some forms of knowledge superior to others (in a sense re-affirming the tradition of positivist philosophy from Hirst and Phenix). This is part of a continuing assumption of some form of an inviolable bed rock culture that does not change, that must be accessed in order that one is educated. However  the world is increasing in complexity and Rozaks’s  reading of relationship between technology, society and education goes against history. 

Critical Digital Literacy

There are other readings of literacy. Education, according to Freire, is for the purpose of humanizing others through conscious action for the purposes of transforming the world.

Freire and his co-workers was opposed to merely teaching the instrumental and decontextualized skills of reading and writing, but rather by presenting participation in the political process through knowledge of reading and writing as a desirable and attainable goal for all Brazilians. Freire won the attention of the poor and awakened their hope that they could start to have a say in the day-to-day decisions that affected their lives in the Brazilian countryside. This liberatory education was an Education that encourages learners to challenge and change the world, not merely uncritically adapt themselves to it. The content and purpose of liberatory education is the collective responsibility of learners, teachers, and the community alike who, through dialogue, seek political, as well as economic and personal empowerment. 
Friere viewed technology thus:

"Technology is nothing more or less than a natural phase of the creative process which engaged man from the moment he forged his first tool and   began to transform the world for its humanization" 

Paulo Freire: Cultural Action for Freedom
There is herein a belief that technology is a human system. The pedagogy Friere suggested as a means to empowerment is described as Praxis. Praxis is a complex activity by which individuals create culture and society, and become critically conscious human beings. Praxis comprises a cycle of action-reflection-action that is central to liberatory education. Characteristics of praxis include self-determination (as opposed to coercion), intentionality (as opposed to reaction), creativity (as opposed to homogeneity), and rationality (as opposed to chance). This not only demands the acquisition of skills but also the putting of skills into operation for self and community inspired transformation.

So what is a digital curriculum?

There can be no fixed rules for we are in a state of transformation, we have different needs and we are in different cultural, historical and technological circumstances. Our contexts are constantly changing. There are elements within the development and application of the technology that can readily be developed as part of our empowerment. Fortunately in England and Wales some of these elements are recognised in the national curriculum. Within the framework of activity this is a clear advantage. It offers many possibilities of excellent transformational practice. Some examples of the mandated activity for students include:


 
 
: 

· how to analyse the requirements of tasks, taking into account the information they need and the ways they will use it 

· be discriminating in their use of information sources and ICT tools. 

· use ICT effectively to explore, develop and interpret information and solve problems in a variety of subjects and contexts 

· apply, as appropriate, the concepts and techniques of ICT-based modelling, considering their advantages and limitations against other methods. 

· use information sources and ICT tools effectively to share, exchange and present information in a variety of subjects and contexts 

· reflect critically on the impact of ICT on their own and others' lives, considering the social, economic, political, legal, ethical and moral issues 
(http://www.nc.uk.net/servlets/Subjects?Subject=ICT)

These have enormous potential as objectives for transformation, however when one examines the suggested schemes of work (http://www.standards.dfee.gov.uk/schemes2/secondary_ICT/ict04/?version=1) there is a slide into unimaginative casting of modelling as running a small retail enterprise like a “tuck-shop”. Modelling and financial control using a spreadsheet makes the transformational power of the computer into a low-grade clerical task. Multimedia communication becomes a mechanical process of mixing text and graphical items with little critical inspection. The technology is given pre-eminence over the information in National Curriculum IT lessons I visit.

Learners can be empowered to create electronic documents and communication as never before. However there comes with this power a need to have a critical understanding of the power of that communication. There is a need for education in the semiotics and aesthetics of the communication systems they are using. The technological capability of mixing a digital photograph with some text is trivial. Knowing the power of the juxtaposition of the right text and the right digital photograph is the substance of a transformative education. That we are able to extend this power to learners is a gift of information technologies and needs embedding in a praxis based curriculum.

Modelling is more than retail outlets and spreadsheets. The computer was developed as a modelling tool. How many different ways are there of representing information as a dynamic model in a computer? Are some ways better than others? Do some methods lend themselves to the representation of some problems better than other? Are there limitations of the systems apparent to the interpreter?  Does the re-presentation of the information provide multiple viewpoints of the information? Do users know what are good ways of envisioning information? 

How do you come to know this stuff? What should the curriculum be? Herein lie some tensions that are alluded to in considering the activity system of teaching IT is present day schools. There are clear contradictions that need illuminating and amplifying.

A computer curriculum can lead to active learning that engages students in making their own meanings and understanding of the contexts they are in. Of course at the centre is human interaction. The computer is a mediating tool.  Human interaction is an important factor in learning, and that sharing ideas and collaborating are essential components of learning and further professional development. Praxis learning is at its best when it is task based, and when students and professionals are engaged in a reflective exploration of an authentic task which builds new skills, knowledge and understanding for the student or professional. Garbinger and Dunlap (1995) define a "Rich Environment for Active Learning" (REALS). They describe the basis for a comprehensive instructional system which evolves from and is consistent with constructivist philosophies and theories. They describe a system which: 

· promotes study and investigation within authentic contexts; 

· encourages the growth of student responsibility, initiative decision making, and intentional learning; 

· cultivates collaboration amongst students and teachers; 

· utilises dynamic, interdisciplinary, generative learning activities that promote higher-order thinking processes to help students develop rich and complex knowledge structures; and 

· assesses student progress in content and learning-to-learn within authentic contexts using realistic tasks and performances. 

A curriculum should also address the argument advanced by Kinchloe and Steinberg (1993) that modern analysis of our world understanding needs to establish cognitive theories that transcend deterministic Newtonian-Cartesian certainties. Kinchloe and Steinberg postulate a need for post-formal thinking (in the Piagetian sense). The features of a curriculum that cultivate this thinking are: 

· etymology - the exploration of the forces that produce what the culture validates as knowledge; 
· pattern - the understanding of the connecting patterns and relationships that undergird the lived world; 
· process - the cultivation of new ways to read the world that attempt to make sense of both ourselves and contemporary society; 
· contextualisation - the appreciation that knowledge can never stand alone or be complete in and of itself. 

Here is a vision of a curriculum in which there an acceptance of uncertainty in the world, which is certainly true for a curriculum which has to address questions of 'how do I deal with other people?’ It also leads to the need for learning support that allows choice, a range of potential solutions and problems to be presented, with each problem examined from a variety of contrasting view points: collaborative teaching and learning. It is also a curriculum where learners can be empowered by digital tools.

The Computer as Curriculum

“When we create new tools we create new conversations”

Understanding Computers and Cognition (Winograd and Flores)

It is difficult to get outside ourselves and see changes in culture in the way a historian can. The pattern of our history is hard to read at the time it is being written. But our contexts are surely changing in a radical manner. The changes in context may need highly critical scrutiny as observers like Robins and Webster suggest. Our modes of action in the world will change and digital technologies are a significant factor in that change. Their use and application will be a significant mediation system in our thinking, what and how we learn should therefore follow this change in context. It will probably be better if this happens deliberately rather than historic accidents. 

If we are stuck with a curriculum which was designed for another age, with other tools and other contexts clear contradictions will emerge. These may have unforeseen social consequences which are beyond the scope of this chapter. However it is time educational reformers ceased tinkering with adjustments to the old curriculum and start to consider what is emerging from our new contexts.
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� Leo 1.


First commercial computer, made by Lyons, derived from EDSAC.


In July 47 Lyons made an agreement, giving 3000 pounds and a technician for a year named Lenaerts in exchange for using the EDSACexperience to make their commercial computer called LEO, Lyons Electronic Office. Test programs Feb 15 51, First job 5th Sept 51, dependance complete for one job Nov 30 51.


see Leo : The first business computer. by Peter J. Bird. Hasler Publishing Ltd. 1994








