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Abstract: A general methodology, by means of which teachers can learn and know how to analyze a broad class of didactical processes and to design ways of incorporating information technology into the learning environment, is described henceforth. This particular methodology has been tested in the field, in several elementary schools in Israel, and examined in various in-service training courses, in advanced courses in teacher training in Beit Berl College and in a graduate degree program in Education in Tel Aviv University.

Basic Premises and Guidelines

The use of software in the field of education, like in other fields, has been motivated by certain intentions and by certain ideas on how to accomplish these intentions. The original intention, at the early Sixties of the 20-th century, was similar to the common intention of organizational informatics, namely, to improve production. The idea of how to accomplish this intention was also similar to the idea used in the “professional field,” namely, make a computer imitation of the productive activity and run it as a substitute. To some extent, remnants of this underlying scheme have remained with us, to this very day. Most of us believe that the value of the introduction of computers into the field of education is measured by improving the efficiency of teaching and is accomplished by changing the methods of teaching.

The question is really a question of positioning. What is the computer doing in a learning environment? Does it “do teaching”? Does it replace the teacher? Or does it extend the capabilities of either the teacher or the pupil? Does it replace anything in the learning environment? What? Or is it a new factor altogether, interjected into the learning environment?

I suggest certain principles and facts as premises and as guidelines for a development of methodologies for blending information technology into the learning activities. These premises imply an unusual underlying scheme for educational informatics.

Premise 1: Information technology was first introduced into the teaching and learning environments with the introduction of the use of writing and reading as basic technologies of learning into our cultures.

Most teachers, even though they are the heroes and heroines in the Great Saga of Literacy, are not aware of the fact that reading and writing are bona fide technologies, let alone information technologies, that support and enhance learning. Being such technologies, they obey certain principles that most information technologies obey. For instance, as Neil Postman has suggested, they do not contribute equally to all human populations (Postman 1995). In fact, even the phenomena of “learning disabilities” may be contributed to this characteristic of the effect of technology.

Premise 2: Computerized information technology can be regarded as an extension of conventional information technologies of reading and writing, that is, of conventional Literacy.

This means that besides the goal of improving the effect of education, and besides the goal of improving the appearance of the learning environments, we may agree to additional goal. Like conventional Literacy, we may wish to provide our pupils with extended means of learning as well as with a preparation for living in an environment, an environment governed by information technologies. We may want them to become skilled as interactive and intelligent consumers of information technologies and not as passive end-users.

Furthermore, this means that training teachers in educational informatics can start from the examination of conventionally familiar processes though from a modern viewpoint.

Premise 3: The novelty and value of modern computerized information technology stem from the handy capability of performing automatic data handling activities in various degrees of user-interactivity.


Here underlie several serious teacher-training challenges. Somehow, we have been sold the idea that teachers can achieve mastery of the secrets of our trade in a few hours of “technological training”, and then become the target of all sorts of accusations for being lame in applying “the new technology” in schools. This fallacy follows from the early underlying scheme mentioned at the beginning of this section. If the programs to be used in class provide substitutes for the actions of the teacher, teachers do not have to learn to use them, but only to activate them.


Furthermore, the distinction between automatic and interactive data-handling processes, and between various degrees and formats of user-interactivity, require a profound familiarity with the principles of informatics. At least, it has to be more profound that the usual blend, especially if we wish the teachers to know what they mix into their teaching or what they require their pupils to mix with their learning.

Premise 4: A computerized process can be blended with an activity in various ways and forms. The most interactive blending can occur when the computerized process is merged, as an interactive process, with a human activity of carrying out a conventional data handling process.


Thus, our interest is focused, again, on conventional literacy, because in writing and in reading we are involved with data that physically exist as real objects outside of our minds. This means, again, that the starting point of a methodology for educational informatics can be the conventional data handling activities carried out in learning activities. This also opens up a new field of research, that has been totally ignored – the study of conventional data handling processes occurring in learning environments and situations.

The last statement may provoke two points of criticism. First, those who confuse the term “data” as used in informatics, with other uses, such as in cognitive psychology, may claim that all learning theories are focused on the data handling processes that occur in learning environments.


So, please make sure that the meaning of the term “data”, as used in this paper, is limited to its usage in basic informatics, namely, the term “data” refers to the raw materials for automated data handling devices. Data, like the entities used in writing and in reading, are made of observable tokens. In fact, the main novelty of writing is in the idea that ideas can be represented by entities such as characters and ciphers that exist and can be manipulated outside of our minds.


The other criticism may come from those professionals who are familiar with System Analysis. They may claim that the methodologies of System Analysis can cover all the important qualities of conventional data handling processes.

In order to refute this criticism, one should be aware of the fact that System Analysis is based on the classical underlying scheme of organizational informatics. The analysis of the conventional data handling activities, that can be found in learning environments, requires a different underlying scheme, that is, a different intention with a different idea of how to accomplish it. If we merge the activities of the learner with software, we do not do so with the intention of relieving him or her from data handling tasks. We want the pupil to carry out certain data manipulation activities, because they are hers and his job as learners. This is one of the main crucial differences between organizational and educational informatics.

Premise 5: A computerized process is always performed by means of a corresponding set of algorithms and data structures. A conventional data handling process is always performed by means of a similar configuration of operations and symbol organizations. Thus, blending the two processes can be realized only by interfacing the two configurations involved in the two processes.

What we need here is a new concept that encompasses both the notion of a “data structure” of informatics, and a broader, less technical notion that may suit actual data handling processes that are carried out in learning activities. I will use the term “data configuration” in order to denote such a corresponding couple of symbolic organization with data operations, that has been found useful in all kinds of data handling processes, be they computerized or conventional. This notion, of a data configuration was motivated by the concept of a “data bundle” that was developed and applied by Oettinger for the purpose of the characterization of information resources (Oettinger 1993). However, data configurations are defined as strictly formal entities, while data bundles are defined also in terms of tokens, in a physical context.

Simple texts and the set of operations of rewriting associated with their usage, is one example of a data configuration. A thorough study of the usage of tables in learning environments may yield quite a few additional examples of useful and common data configurations. Likewise, lists of text-labeled cards, personal self-made glossary lists, text-labeled tree diagrams, processes described by means of flowcharts or other means of “data organizers”, once we define the operations involved in their common usage, all yield plenty of examples of data configurations that can be found in conventional learning activities. 

Premise 6: In any computerized process there is always a division of labor between the performed automated parts of the process and the actions performed manually by the user. When one suggests a blending of software with a learning activity one must judge the propriety and suitability of the specific division of labor - automated vs. manual – implied by it. 

Thus, programs have to be evaluated on the basis of their data configurations on all the following accounts. First, we must be able to tell whether the data structures provided by the program are useful in the learning environment and for what purposes. Secondly, we must be able to judge whether the operations provided by the program will enhance the learning activity. Thirdly, we must be able to judge whether the automatic parts of the program do not include tasks that it is vital that the students carry them out.

Recent research carried out in the U.S. indicates that while time at the computer does not contribute to the pupils’ achievements, their time spent on process-interactive programs does so. This means that the know-how required for applying these premises is crucial also for the classical goal of getting computers into the schools.

We have now all the ingredients necessary for the definition of the basic methodology of Educational Informatics.

The Basic Methodology

The basic methodology for Educational Informatics suggested here, is positioned in the familiar setting of conventional literacy. Consequently, it has the necessary characteristics of a zone of proximal development for teacher training (Vigotsky 1978). It consists of seven steps have to be followed in a spiral manner:

(1)  Consider any didactical event whatsoever;

(2)  Prepare an “informatic map” for the event by identifying all the data handling processes that actually occur in it. The simplest way of doing so is by identifying systems upon which the processes are performed, either as input processes (creating data in the system,) as data-processing activities (making changes within the system,) or as output processes (deriving data from the system).

(3)  Examine all evidences of data-configurations occurring in the informatic map of the event (if there is not sufficient evidence, return to step 2 and redo it);

(4)  Choose a part of the event that can be regarded as a sub-event of it and that focuses on a single data-configuration.

(5)  Specify explicitly the role of the learner in the given sub-event – what data-handling activities are vital for the learner to perform and what may be delegated to another agent;

(6)  Choose a software that is sufficiently similar to the given sub-event in terms of its properties regarding the chosen data-configuration and the role of the learner;

(7)  Describe the use of the software as blended with the event, based upon the identification of the corresponding points of similarity.

The Range of Applications of the Concept of a Data Configuration

Clearly, the concept of a “data-configuration” is the crucial concept of the methodology. It is in fact quite a powerful idea, since it has many applications and potential results. I will outline some of them briefly.

 The analysis of all kinds of didactical events, and even educational theories, is enhanced by the examination of the use of data in the didactical activities involved or implied in these events or theories. In particular, the notion of a data-configuration can serve as a basic concept for the study of various symbol-organizers methods, such as those applied in modern Academic Literacy 

  The evaluation of software for educational use becomes more thorough if one uses this concept. In fact, the application of the concept of a data-configuration brings to light the didactical judgments necessary for a proper choice and a proper use of all kinds of software.

  Since the concept of a data-configuration can be understood in conventional terms, it serves as valid entrance concept for the professional development of teachers in the use of information technology.

 The analysis of actual didactical events, using this concept, yields routine-like characterizations and specifications of software needs based on real educational processes rather than on invented ones.

 The concept of a data-configuration offers an exciting interdisciplinary meeting of concepts drawn from general informatics, educational informatics, literacy, academic literacy, mathematics, and the cultural aspects of information technology.

Concluding Remarks

The methodology suggested in this paper was designed to yield detailed descriptions of software involved didactical activities. Since it is based on the concept of a data-configuration, it can be applied to totally conventional didactical events. Thus, the methodology can be taught to teachers as a gradient of increasing training into applied informatics. First they learn to analyze familiar didactical events, such as their own teaching, in terms of informatic maps. As experience has shown, the precision required, already at this step, is quite a burden on most teachers. Later, they have to learn to pay attention to data configurations that occur in conventional learning environments. In doing so, they further their understanding of the role of literacy in the learning environments that they are directly responsible for.

The methodology itself can be expanded in several directions. It can be expanded to allow applications to all types of modern software, from hypertext, multimedia, to the widest corners of the Internet. It can be expanded so that it can be applied to non-explicit data handling activities, such as those carried out mentally. It can be expanded so that it can be used as a method for introducing new data configurations into the learning environment.

If we consider the effects of writing and reading on the oral learning systems, we can, by analogy, expect changes both in the role of the teachers and in the role of the learners that are derived from the information technologies rather than from educational reform. Teachers will not have to teach what can be learned from the new sources and tools of learning, but will be required to teach how to use these sources and tools to enhance learning. Learners will have to add new tasks related to the use of the new technologies, and they will have to learn how to use the new sources and tools for the purpose of learning. These changes will affect teacher training. For example, teachers will have to learn methodologies, like the one described in this paper, and achieve a certain level of proficiency in their application. Issues such as the expected expertise level of teachers, the definition of the contents of such training and the character of the professional responsibility for such training will be resolved during the development and the long process of assimilating this New Literacy into our educational systems.
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