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Literacy and data manipulation

Literacy is an essential part of our culture. Our culture is basically a culture of reading and writing. In particular, our scholastic culture is based on reading and writing. A major part of our educational efforts have been concentrated on getting the general population to learn how to read and how to write. Students of our culture, when they are studying, they are mostly involved with reading and with writing. 

The skills of writing and of reading are not just physiological skills that evolve from an innate genetic infrastructure like the skills of the Oral Culture, the skills of talking and listening. The basic skills of our scholastic culture are associated with artifacts, with instruments. The development of the basic skills of reading and of writing has been tightly associated with the development the reading and writing tools. In fact, the very notion of scholastic reading, and later, the notion of scholastic writing came about only after certain technological developments (Illich and Sanders, 1988). Thus, we must realize that our scholastic culture has been a technology based culture for some centuries now.

The technology that contributes to the very existence of our scholastic culture is not limited only to the printing press and the printing house. It includes a rich variety of technologies, including many instruments for conducting and performing writing and reading, as well as means that provide support for these activities. The bookshelf, the pencil sharpener, the filing cabinet, the library catalog, and the book itself, are all but a few examples for these supportive technologies. Most students of Technology, especially in its effects on Culture, regard writing systems, and especially the alphabetic writing, as technologies in themselves.

It was the invention of writing that enabled Man, for the first time in history, to externalize knowledge as information graven in stable physical data. This invention enabled Man to discover the possibility of managing information processes by means of data handling processes completely outside of his mind.

The written word enabled, not just the abstraction of ideas through the complexities of semiotics, but also the simulation of abstract ideas by means of processes carried out in the external environment of a person. Formal Logic, Mathematics, and their applications are the living proof as to the reason why the power of a string of characters, such as in the form of a formula, may be stronger than thousand pictures. 

Data, information, and knowledge

The use of writing made possible the distinction between information as data and information as contents.

Data are actually combinations of physical tokens of symbols formatted in an unambiguous form and organized according to a clear and an agreed upon syntax.

The distinction between data and contents could not exist before the invention of writing (Illich and Sanders, 1988).

Since the early days of automation, data processing professionals stated explicitly that information is a datum that supplies an answer to a question. Take for example, the number 42. In the context of an interpreted question, even a datum like 42 can be associated with a meaning, and thus can become a piece of information. Accordingly we may define information as an interpreted datum. Without that question, the string 42 is meaningless.
Yet we cannot separate data from information. It seems impossible to have a "pure" datum that is totally information-less. Often, the residual information is provided by agreed upon, and known, convention, without which the datum is nothing but a blot. Yet, the distinction between the physical system that embodies information, and the rest of the attributes and components of a given "information bundle", is necessary for the understanding of the use of modern information resources (Oettinger, 1993). 

Data processing machines are possible because data can be treated as if they are physically autonomous, as if they do not require the interpretation of a human observer in the process of their manipulation. Complex and sophisticated data systems enable the performance of a successful simulation of information by means of formal, hence mechanical, manipulation of symbols. This is the reason why so many are tempted to think that data systems can be designed so that they supply even a simulation of knowledge.

Viewing the technologies of writing and reading from the vantage point of modern data processing, we can define the main factors of Literacy in terms of data manipulation and use: Writing is the process of the composition of data. Reading is the process in which the reader creates and supplements data with an interpretation.

"Writing", "editing", and "reading" are the ordinary terms used for the three basic terms of data manipulation: input, processing and output - of the data manipulating systems of the Culture of Literacy. Thus, we may view our culture as a culture based on certain data manipulating systems: the book and the notebook, the pencil, the eraser, the pen and the rest of the instruments and technologies for Literacy.

Literacy and knowledge

Many structured domains of academic and of practical knowledge, were designed, molded and developed in our culture by being channeled through the use of its data systems. Thus, the processes of reading and writing became the main procedures for the acquisition of any established and organized knowledge.

Conventional literacy was developed in order to supply the general population with the general know-how of how to use the data processing systems of our culture, in order to enable most of us, if not all of us, to acquire knowledge in the various academic and professional disciplines. Literacy is a knowledge designed as a pre-condition for the satisfaction of the need of knowledge. The idea was that one has to know how to use data in order be able to produce information that is required for knowledge. Thus conventional literacy has become the pre-requisite for all other culturally established knowledge areas within the educational sphere of our culture.
The inter-relations between the concept of knowledge, education and the channeling of academic disciplines through the use of data systems have brought the Culture of Literacy to its highest level during the 19-th century and the beginning of the 20-th century.  

Television, due to the immediacy and superficiality of the information supplied by it, has contributed, to say the least, to deterioration of the Culture of Literacy. One does not need to learn first how to read or how to write in order to get information. In fact, one does not need to study anything in order to become "TV-rate". See, for example, (Postman, 1985).

Before the establishment of the Culture of Literacy, Culture was based on the ownership of knowledge as internal information that can only be told and heard. At this moment of the evolution of our culture, even the proof of knowledge is deemed as "data". In most schools, one proves by data that one has the "correct" data, and this is accepted as a proof for knowledge.

Data handling processes in the Digital Age

The transition from the Oral Culture to the Culture of Literacy is only partially characterized as the transition from a culture of the mouth and ear to the culture of the hand and eye. From the visual point of view, the Culture of Literacy was definitely a preamble into the Culture of the Video, the Multi-Media and of Virtual Reality. The data processing aspect of the transition into the Culture of Literacy is a transition into a setup for installment of the Digital Age.
Actually, at present, we witness a cultural storm raging as a result of these two progenies of the Culture of the Book: the electric immediacy of vast scope and dimensions of the various multi-media effects created by means of the computer on one hand, and the intense and particular analytic involvement with many symbol systems required even for the manufacturing of these multi-medial effects. 

A great amount of effort is invested in order to hide from the illiterate user the conventional literacy that underlies the effects that he or she uses with the computer. "User friendliness" means hiding the tedious details of the programming procedures required for the development and activation of modern applications. Thus, post-modern software, takes us back to the industrial age where the producer of a commodity is separated from the consumer (Toffler, 1980).

Programming is an activity that is characteristic of the Culture of the Book. It is an activity that is abstract, goal oriented, hierarchical, focused, basically linear and entirely immersed in symbols and syntactical conventions. It is an activity that is exploited in order to produce effects of a more progressive culture, a culture of pluralistic flowing substances, of a lightening immediacy, of a lack of linearity and of a chaotic nature.

It is quite ironic that at the top of each commercially popular super-modern software super-company, stands a tyrant that dictates to millions of naïve users their thinking and their ignorance patterns. And so, the Conventional Literacy that was born in Europe as an explicit revolt against the monopoly of the priesthood over Church-held data, has brought forth high priests and magi that know best for all the rest of us, in terms of operation systems, working environments and user "friendliness".

Automatic computing, Mathematics and the Culture of the Book
The invention of the computer as a general machine for the automatic execution of all computing processes stems, inter alias, from the distinction between two important types of data handling procedures: those that can and those that cannot  be automated.

The processes that can be automated are called algorithms. Some of those, such as the lexicographic ordering and its applications, were discovered in the area of general symbol manipulation, such as ordinary written language. Many other algorithms were discovered, for the first time, in the areas of Mathematics.

Many rich methodologies for data processing were invented in Mathematics – such as Arithmetic, Euclidean Geometry, Analytic Geometry and Statistics. The various geometries serve as evidence to the fact that even multi-media were discovered first in Mathematics.

Even the concept and the technology of automated execution of algorithms, that is, the idea and the design of the general purpose computer, were discovered and invented by mathematicians (Turing, 1936; Church, 1936; Kleene,1936). Thus, letters and writing opened the door to digits and algorithmic calculation, to Logic and Mathematics and later to computing devices and high-tech.

The basic two facets of Conventional Literacy

In spite of the fact that Conventional Literacy is essentially connected to certain data processing technologies, it has some additional characteristics and these have been regarded as the main essence of the concept of literacy.

The concept of literacy, like many other popular concepts, has become into a free and loose metaphor. Today one can find academic discussions which include the following terms: "Technological Literacy", "Linguistic Literacy", "Scientific Literacy", "Computer Literacy", "Academic Literacy", "Mathematical Literacy" and even "Cultural Literacy".

It seems therefore, that every area of knowledge that satisfies certain conditions, in which Conventional Literacy has been developed and applied, is coined as a specific and separate type of literacy. If the said area of knowledge require a sophisticated process of training and acculturation, if its contents are deemed to be vital to daily living so that the lack of it is regarded as shameful ignorance, if the required process of training is long and in fact begins at home and yet society cannot trust all parents to be able to carry its burden successfully, then that area, or its asymptotic learning goal, are called Literacy.

So, Conventional Literacy is characterized through two main facets, the facet of data processing technology, or Informatics, and the facet of acculturation or Enlightenment. It is the facet of Enlightenment that opens the door to the definition of so many variants of Literacy.

The role of the teacher with respect to the informatic aspect of literacy

The justification of generalizing the concept of literacy and of applying it along the Enlightenment facet to any sophisticated but vital effort of enlightenment does not reduce the importance of the intimate relationship held between Conventional Literacy and the subject of data processing.
The role of the teacher in the new learning environments must be redefined explicitly, by explicating what we have known intuitively at the dawn of the Culture of the Book. We must return to the informatic facet of conventional Literacy, since this will be the main duty of the teacher: training people and guiding them to be highly involved in the use of personal and public systems of data handling, for the purposes of information production, for the advancement of their personal knowledge.

From literacy to the use of Informatics in education

The first attempts of using software applications in learning environments can be conceived as an industrialization of education. These attempts were carried out in a non-professional manner by introducing drill and practice programs and other sorts of applications that were designed as if to imitate the process of computerization of industry and business. A professional data process analysis (namely, system analysis) could have proved immediately how futile such an approach to education has been.

Contrary to the procedures of administration, business and industry, no one has discovered in the learning and teaching environments any algorithmic processes that are relevant to the procedures of teaching and learning. Therefore, any attempt to setup any software so that it automatically performs any teaching procedures (such as drilling, practicing, testing or evaluating) whatsoever, has no basis in fact.

Focusing on the informatic facet of Conventional Literacy means viewing Literacy as a system for the execution of personal data processing required for the needs of learning and knowledge.  This viewpoint can shed light on other possibilities of engaging the use of software in various learning environments using entirely different approach towards Informatics in Education.

This new approach can lead to the discovery of a well founded methodology, of educational system analysis, for the definition and specification of the uses of digital stationery as the essential part of a New Literacy. 

The New Literacy will be that literacy that trains people and guides them in the rudiments of being highly involved in the use of personal and public systems of data handling, for the purposes of information production, for the advancement of their personal knowledge. 

Digital stationery, literacy and multi-media

The digital stationery are the software applications that enable the personal user writing, editing and reading in the broadest meaning of these terms, using computerized systems of data handling through various formats and structures. These are bundles of algorithms that include convenient and flexible options for writing and deleting of symbols within various data structures.

The word processors are associated with patterns of strings of characters organized in frames of pages. Presentation programs are associated with patterns of sequences of transparencies. Data bases are associated with patterns of tables or records and characteristic functions (in the set-theoretic sense). Hypertext generators are associated with strings and hyper-links. The electronic spreadsheets are associated with patterns of numerical calculations. Concept mapping software is associated with labeled graphs (in the graph-theoretic sense). And so forth.

On the other hand, the fascination with multi-media seems to be a shift of interest from the educational use of software within the domain of analytic knowledge to the domain of entertaining experience. Thus, in the name of new technology, instead of enriching the data processing systems under the learner's control, we further the degeneration of the Culture of the Book. 

The role of the teacher in the new learning environments

Defining the role of the teacher in the new learning environments as the provider of access to sources of data is limited to the output aspect of the data processing systems available in such environments. Such a definition pertains only to the control of transfer of data from the systems to the learner. Thus, it is restricted to the reading process, no matter how advanced the technology is. 

Instead of defining the modern teacher as a modern version of the librarian, we should define him or her as a modern version of the literacy teacher, which includes teaching and guiding the learners into the full academic uses of modern stationery. That is, the modern teacher is responsible for the advancement of his or her students' level of writing, editing and reading, into, in and from, the modern data processing systems.

The complexity and the richness of the new stationery, seems to require the development of a new methodology, as a supporting technology for the profession of teaching: didactic system analysis. This methodology should include established methods of analysis of instruction, guidance and learning activities, in terms of their informatical components. A didactic system analysis of an educational activity will include a specification of all the data processes that are actually performed in these activities. Such an analysis, and only such an analysis, will be able to provide the grounds for a non obtrusive integration of computers in learning environments. 

Will every teacher be required to perform professional didactic system analysis of the didactic systems that are under his or her responsibility? Or, maybe, like in other domains that have undergone computerization, external professional system analysts will be those who will provide the results of their analysis to the teachers in charge of the learning activities? 

The complexity and dynamic nature of the procedures that take place in modern learning environments will probably require a certain amount of involvement on part of the teacher in the process of didactic system analysis. Connecting the teacher to the actual foundations of the integration of computers in the learning environments under his or her control seems to be a necessary guarantee of the relevance of the use of software in these environments.
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