Virtual Learning

Abstract

Longitudinal research into patterns of computer use with students aged 11-19 over a period of six years has identified significant shifts in ways of thinking, working and learning. This paper outlines the findings of the research and identifies its implications for education. Of particular significance are the ways in which the learning strategies shaped by the use of computers impact on overall student learning styles. These are often at variance with learning styles and theories embedded within institutional praxis.  Computers have become vehicles for learning for young people, integrating within the GUI, the routines and the functions, support for verbal-linguistic; logical-mathematical; visual-spatial and bodily-kinaesthetic intelligences. The computer has become the integrating focus to combine these. It supports and shapes the process of learning for our students – cyborgs sitting in the classroom - and provides them with Virtual Learning.
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Introduction

“As the use of a new technology changes human practices, our ways of speaking about that technology change our language and our understanding. This new way of speaking in turn creates changes in the world we construct.”

(Winograd and Flores, 1988, p.6)

Since the 1980s British governments have made significant investment in computers and education. The National Grid for Learning and University for Industry place ICT as an integral part of teaching and learning. From the mid 1990s more students have had a computer at home. Their experiences of learning are shaped by personal experience and input from their peers rather than their schools. The programs they use, the ways in which they learn and the work they create mean that the education system struggles to meet the demands and expectations of these young people. What follows, of course, is that those who do not have this technology at home are doubly disadvantaged if their schools and teachers cannot compensate.

This paper is based on a six-year longitudinal study of some 1800 students at a comprehensive school in West Yorkshire. When the investigation began, much then-current research focused on curriculum and institutional uses of ICT (Underwood and Underwood,1990; Watson, 1993; Wood, 1998) cognitive effects (Papert, 1980) and the impact of online communities (Turkle, 1995). What was missing from the literature was a study that examined the effects of home computer use among young people, and the ways in which this impacted on the education system. This study shows how the learning patterns of young people are now shaped by computers. Computers present students with powerful tools for learning. Young people who use them have been set free from conventional expectations of learning. This raises profound issues for the educational system of the new century. 

The context to the research

From 1984 to 1986 I worked in Saudi Arabia and purchased an IBM-compatible computer XE “IBM-compatible computer”  for the office. Within a week the Palestinian secretary had compiled a database XE “database”  of all the clients, set up a spreadsheet XE “spreadsheet”  to track income and expenditure, and was enthusiastically using a word-processor XE “word-processor”  to generate correspondence. He taught himself, with the help of phone calls to friends and the occasional use of the manual. Six months later the routine operations of the office had been transformed, and Ibrahim, the secretary, was able to make suggestions as to the ways in which the administration could be changed. The technology had empowered him. When I looked at other companies with which I came in contact I found, to a greater or lesser degree, the same process. It was not simply that the utilisation of computers XE “computers”  for office tasks had increased efficiency: that tasks could be undertaken more swiftly and easily. The more profound change was that workers could envisage different ways of doing things. Their style of working could change.

British schools

In 1987 I returned to work in a comprehensive school in West Yorkshire XE “Leeds”  and found that computers were predominantly seen as external to the school process of learning and work, and to be used for specific purposes. I considered that two aspects were central to the ways in which computers XE “computers”  should be integrated into the education process. The first was how students could undertake work using a new tool. The second was whether this tool fundamentally changed the artefacts XE “artefacts”  that were produced. These issues were rarely the focus of the way in which teachers used computers with their students.

Computers in schools were objects about which students had to be taught. Their use was seen in terms of skills that had to be learned before they could be applied. The power and independence that I had seen in colleagues in the Middle East, when computers were adopted with no formal instruction, suggested that this was not the most educationally beneficial application of the technology. However, it was an efficient way to utilize scarce resources. In such a context it was far easier to use computers to teach students about them, rather than allow students to use them.

The quotation with which this paper opens suggests a social-constructivist XE “social-constructivist”  approach to knowledge and learning. Winograd and Flores (1988) XE “Winograd and Flores”  suggest that the changes that a new technology produces in our practice, the ways in which we work, should also effect a change in the ways in which we speak about our ways of working. If the ways in which we speak about something change, then the ways in which we understand things will also undergo a change, which should, in turn, change the ways in which we perceive the world and construct meanings from it. If Winograd and Flores XE “Winograd and Flores”  are correct, then these changes in student practices should effect changes in the language and understanding of students and produce changes in the world they construct.

The research perspective

The research on which this thesis is predicated was conducted over a period of six academic years. It involved all the students in the school in longitudinal surveys: between 1200 and 1300 students were surveyed during each phase of the research – up to 70% of the school population of 1800. A comparative survey compared these students and those from another comprehensive school in the city. Other surveys involved selected year groups: Years 7-10 and 12. These investigated student attitudes towards using computers for work and the perceived benefits; perceptions of the Mind and how it worked; the ways in which they thought they learned. Teacher surveys were also undertaken during the research. 

The perspective was essentially ethnographic, in that it examined the ways in which young people and their teachers used and made sense of constantly changing technology. This work is therefore about changing perceptions, expectations and conceptions, where knowledge and understanding are constructed with each new action and utterance, and where learning is Just-in-Time. I was constantly surprised at the changes and developments the research revealed: my expectations were often subverted.

Towards a new Theory of Mind

The surveys of student computer use showed them using Information Technology XE “Information Technology”  tools to undertake tasks across the whole of their education. Surveys of teacher competence in the use and application of ICT during the same period highlighted a growing disparity between students and their teachers. Where teaching in ICT took place much of it was skills-based. It focused on exercises, which were assessed on the basis of how well the student had fulfilled the expectations of the teacher and the assignment. The outcome was often a set of imperfectly-learned routines with limited transfer possibilities. The intention may have been that ICT was to be taught as a tool, but because resources were often inadequate students rarely had the opportunity to use it as a tool except in tightly controlled circumstances.

Interviews with students, however, indicated that their starting points for work were what they already knew, and what was available for their use. The conventional instructional paradigm holds that the learner is introduced to a new program, practises the skills and then applies them in a relevant task. However, this was no the way that students use computers themselves.

Tasks which students undertake represent the unknown: they try to solve problems and complete work at the same time. The old paradigm of learning, practice and application has little relevance to tasks which they undertake. The constant updating of hardware XE “hardware”  and software XE “software”  means that few schools have the resources or the time to ensure that students learn, practise and apply their ICT XE “ICT”  skills. What happens is that students apply the programs XE “programs” \t “See  program”  they have to the task in hand, and try to learn the routines as they go along. The use of the tool becomes shaped by the outcome, and the skills develop through use. The practice becomes one of ‘do-it-yourself’, in which items are taken ‘off the shelf’ and used in whatever way the constructor sees fit.

The French term for this is ‘bricolage XE “bricolage” ’ - whether for a do-it-yourself store, a builders’ merchant or the act of constructing an artefact XE “artefact”  in this way. In ‘The Savage Mind XE “Mind” ’ (1962) Levi Strauss XE “Levi Strauss”  used the term ‘Bricolage’ to describe the way in which pre-scientific societies construct a belief system which explains their world. Papert XE “Papert”  (1980) used the concept of bricolage XE “bricolage”  in relation to the concept of ‘chunking’ XE “chunking’”  (Miller, 1956), a process in which knowledge is broken into ‘Mind-size bites’, which enables new knowledge and understanding to be constructed from it. His thesis was that the use of previously learned strategies - specifically LOGO XE “LOGO”  routines - could be used as a tool by children in concept formation.

Levi Strauss XE “Levi Strauss” ’ explanation of bricolage XE “bricolage”  and the bricoleur XE “bricoleur”  offers an insight that is, perhaps, more applicable to our students: …a bricoleur XE “bricoleur”  is someone who works with his hands and uses devious means compared to those of a craftsman…(he) has nothing else at (his) disposal. …   The bricoleur is adept at performing a large number of diverse tasks…the rules of his game are always to make do with ‘whatever is at hand’. (p.17) The process used by students, then, is one of working from the specific (the assignment or task that must be completed) to the general (learning from that experience to apply to future experiences). The signs by which they work are those of the Graphical User Interface XE “Graphical User Interface” , with its buttons XE “buttons” , toolbars XE “toolbars” , and the ability to undo errors and print preview work in progress. The ‘devious means’ that they use involve templates XE “templates”  and wizards XE “wizards” , making do with ‘whatever is at hand’. Their work gives an account of their lives in a world where allusion, reference and quotation seem the only possibility.

If the analogy of ‘do-it-yourself’ is developed, then one needs to examine the tools and materials that a bricoleur XE “bricoleur”  can find to hand. Our students use whatever computer tools are to hand, regardless of their institution or the age and limitations of the machine, and transfer files through the medium of a floppy disk, a CD or the Internet. They learn to use and combine a range of disparate resources; use online facilities for image, text or code.

 “…the engineer works by means of concepts XE “concepts”  and the ‘bricoleur XE “bricoleur” ’ by means of signs.”

(Levi-Strauss, 1962; 1972 p. 20.)

Data is transferred across different programs and file formats: students use Wizards and prompts rather than learn new programs, and CD-ROM cover disks XE “cover disks”  are traded like any other schoolroom commodity XE “utilities” . Auto-content and templates XE “templates”  provide ideas and suggestions: choices are provided which users can accept or reject at will; preview possibilities and choose that most appropriate to their needs. They offer a framework for learning in which the learner is in charge. Success with one piece of work encourages further experimentation: the main skill that is learned is the speed with which things can be learned. The process is one of intuitive XE “intuitive”  navigation through a series of mid-course corrections that students refer to as ‘tweaking XE “tweaking” ’ or ‘tinkering’ XE “‘tinkering’” .

 “…he ‘speaks’ not only with things…but also through the medium of things: giving an account of his personality and life by the choices he makes between the limited possibilities.”

(Levi-Strauss, 1962; 1972 p. 21.)

This Do-it-Yourself approach affords equality XE “equality”  to all materials. Student-generated text XE “text”  is no more privileged a discourse than text downloaded from the Internet XE “Internet” , saved from a CD-ROM XE “CD-ROM”  or scanned from other text sources. Images taken from clip art XE “clip art”  collections are modified at will and used in conjunction with others scanned from books, magazines and photographs or grabbed by video capture. The Web XE “Web” \t “See  Internet”  is seen as an infinite resource: of images and code as well as information. These materials, then, are seemingly endless: the needs of the task, the tools to hand, the knowledge pool and the time available are the only constraints.

The Artefacts

An artefact XE “artefact”  that illustrates the dilemma which this poses to educational institutions was produced in response to a Year 9 XE “Year 9”  Geography assignment that required students to research and write a paper on earthquakes. Responses varied from bald summaries of lesson notes, through handwritten explanations drawn from a range of textbooks with appropriate hand-drawn coloured diagrams, to work resourced from, and produced through, ICT XE “ICT” . The most imaginative example of the latter category was produced by a student who utilised diagrams from Encarta XE “Encarta”  entries, saved a sequence of images from the video clips as individual frames and chose text XE “text”  samples to illustrate the process. These were then copied and pasted into a document XE “document”  and presented as his own work. His (original) written contribution was a series of headings and an explanatory commentary.

This assignment elicited a number of responses from teachers. Many thought that the report somehow short-changed the educational process. The student admitted that the report had been completed in half an hour. Many students had spent weeks on their reports, struggling to share library books and produce neat work. Nevertheless, in terms of both cognition XE “cognition”  and outcome the student with a home PC XE “PC”  and Encarta XE “Encarta”  had achieved what the assignment intended.

Presentation software XE “software”  provides enhanced opportunities for students to embed headings and explanatory commentary in a format that uses images and effects to communicate. These postmodern XE “postmodern”  collagistes cut and paste images into the presentation XE “presentation”  framework and thread their message through the medium. The information is carried both visually and textually.

The Problems

The post-modern XE “post-modern”  positioning and conditioning of students, accessing, copying and swapping a range of media, extends to the work that they do. They regard the artefact XE “artefact”  they produce for assessment as their product: they have designed and created it. In essence, it is a post-copyright XE “copyright”  product. In their world, what are the ethics of ownership?   What are intellectual property XE “intellectual property”  rights in the Information Age XE “Information Age” ?   What is plagiarism XE “plagiarism” ?

In an ideal world there would be time, resources and expertise enough to ensure that the educational process empowered all of our students equally. What we see, however, is that in this Information Age, XE “Information Age”  those with access to the economic and cultural capital XE “cultural capital”  which computers XE “computers”  represent, are privileged.

“I got my first computer when I was five. I’ve had lots since then. I always use them.”

(Year 12 XE “Year 12”  GNVQ XE “GNVQ”  Student. XE “Boston Spa Comprehensive School” )
These students envisage any tasks which they are set in terms of the resources and routines which they will use. They are electronic magpies, plucking glittering items from whatever source they find and constructing their artefacts. The key issue is that students be taught the attribution XE “attribution”  and ethical use of materials. Plagiarism XE “Plagiarism”  of a textbook is easier for a teacher to identify than that of a plethora of electronic information. Those students who have CD-ROMs and an Internet XE “Internet”  connection at home have access to an unlimited source of information which teachers cannot control, or indeed identify.

A new (autonomous) way of working?

The process used by students, then, is one of working from the specific (the assignment or task that must be completed) to the general (learning from that experience to apply to future experiences). The signs by which they work are those of the Graphical User Interface XE “Graphical User Interface” , with its buttons XE “buttons” , toolbars XE “toolbars” , the ability to undo and print-preview work in progress. The ‘devious means’ that they use involve templates XE “templates”  and wizards XE “wizards” , making do with ‘whatever is at hand’. Their work gives an account of their lives in a world where allusion, reference and quotation seem the only possibility. The dominance of a tabloid post-modern XE “post-modern”  culture, which resists both privileged readings and traditional narratives, suggests an outlook very different to a Hegelian sense of thesis, antithesis and synthesis.

How do teachers think of learning?

The background of many teachers in the past thirty years has been based on the concept of developmental stages in learning (Piaget, XE “Piaget”  1958). This posits three main stages through which the learner must pass - sensori-motor, concrete and iconic - before anything of significance can be produced. Much of the pedagogical culture of schools (and teacher ideology) is loosely based on a conflation of these stages and ‘developmental readiness’. Teacher input, student practice and application (or transfer) are often assumed to be the appropriate model for student learning. The education system itself, with its primary - secondary - tertiary divides, and the ways in which educational resources are allocated, provides the material base for this superstructure.

Learners with access to computers XE “computers”  have established a different material base. The speed and capability of machines, with their ‘Point and Click XE “Point and Click” ’ ostensiveness XE “ostensiveness” , templates XE “templates”  and wizards XE “wizards” , have usurped their teachers’ paradigm. Learners practise the skills and concepts XE “concepts”  whilst applying them: where input or explanation is necessary the task will be suspended. The Help facility, a magazine article or a conversation with a friend should resolve the problem. Only rarely will the student consult the user manual. Or the teacher.

To the thesis of Stages of Learning there is now an antithesis: There Are No Mistakes. The alterations in the task are part of the learning. Students use Edit: Undo; Edit: Clear or Exit: Don’t Save. The process is auto-didactic.

The material base of computer access supports a superstructure with its twin pillars of apparent wisdom. The first assumption on the part of many students is that “the answer is out there”: that information access through the use of CD-ROMs and the Internet XE “Internet” , and information handling through cutting and pasting and downloading, will somehow lead to knowledge and understanding. The second assumption is that the most important aspect of a piece of work is its originality in creative terms. The creation of artefacts XE “artefacts”  is a process of self-expression; the do-it-yourself of bricoleurs XE “bricoleurs” .

The synthesis must be that learning is seen as experiential, observational and a semiotic XE “semiotic”  experience. The question of content, contentious when what has been done is not worth learning, must not be subverted by electronic form.

Concern over the subversion of content by electronic form has been identified as ‘data XE “data”  dandyism’ (Lovink 1995), where digital style triumphs over substance. This demonstration of social worth through cyber semiotics updates the concept of fashion and conspicuous consumption (Veblen XE “Veblen” , 1899).
Or is the substance inseparable from the style?

“…a bricoleur XE “bricoleur”  is someone who works with his hands and uses devious means … giving an account of his personality and life by the choices he makes between the limited possibilities.”   (Levi Strauss XE “Levi Strauss” )

Our post-modern bricoleurs XE “Bricoleurs”  in cyberspace: Do-It-Yourself for Cyborgs. 

Conclusion

Changes in the world these students constructed have been ones of cognition XE “cognition”  and learning. Computers act as a vehicle for the combination of motor skills, manipulation, language and symbolic manipulation, through practical activities. The software XE “software”  they use predicates a greater range of possibilities, as the activities for which it is used become more complex. My initial supposition was that the rule-governed nature of software XE “software”  would produce a systematic approach to tasks that involved data XE “data”  handling and its presentation XE “presentation” . That does not appear to have been the case. It is, rather, the plasticity of software and the GUI XE “GUI”  environment that has presented students with the ability to innovate. It is the ease of experimentation that this offers that liberates the bricoleur XE “bricoleur”  within individuals.

The point-and-click environment which students utilise reinforces the power of ostensiveness XE “ostensiveness” , the operation of pointing, which consolidates learning through representation by imagery and perceptual organisation. The images are the translation into visual form of prior linguistic and mathematical rendering: students perceive and use the icon as an entity in its own right. This is the ‘virtual reality XE “virtual reality” ’ - not the theoretical underpinning of which it is the iconic representation. The spatio-qualitative qualities and properties of the events which the icons XE “icons”  on the screen invoke are subsumed by the act of creation and the object that is created.

The concepts XE “concepts”  of Mind which the students form are those associated with creativity and originality. These construct the individual’s sense of identity. It is a learned construct. For the first time learners have a machine for learning that is powerful, interactive, flexible and personalised. The changes suggested by Winograd and Flores XE “Winograd and Flores”  are a product of this, but they are continual changes, a dynamic, the outline of which is only starting to emerge. They have produced an independence in the learners who use computers XE “computers”  that is increasingly at variance with institutional expectations of learning, and the relationship between school students and the institution. For these students, knowledge is in the constructive process: it is concerned with the making of ideas, rather than in finding them to solve a pre-determined problem. In cognitive XE “cognitive”  terms it produces second order cognitive knowledge, which enables students to work things out for themselves and to interpret new structures, rather than first-order tasks, which tend to be teacher-directed (Stevenson XE “Stevenson” , 1998).

The model of the education system, based on hierarchical, industrial, modernist assumptions, is one that at present sits uneasily with its subjects. They control their technology: the productive capital XE “productive capital” . They create their cultural capital XE “cultural capital” . They share a symbolic capital XE “symbolic capital”  common to those who live in the post-industrial, post-modern XE “post-modern”  digital virtual world XE “virtual world” . The challenge for society and institutions is to incorporate this new reality into their pedagogy XE “pedagogy”  and epistemology XE “epistemology”  and ensure that all can benefit from it. If the challenge is not met the structural and cognitive XE “cognitive”  inequalities that will result will impoverish us all.

Reflections

A significant number of students expect to do most of their work at home, rather than at school. Many students regard the knowledge of how to do things as more important than subject knowledge. Their computers are vehicles for learning: the routes they use to learn are not those found in most classrooms. The computer has become the integrating focus for the verbal-linguistic; logical-mathematical; visual-spatial and bodily-kinesthetic intelligences described by Gardner. All these combine in the process of learning for young people. When knowledge is constructed by the students the teacher finds it very difficult to be a gatekeeper. This is Virtual Learning.
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