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1 INTRODUCTION 

If Information Technology (IT) is widely spread in society at large, all studies show 
that its integration in schools occurs slowly and poses many problems related to 
school organisation, the contents of curricula, teachers' opinions, etc. The problem is 
known to be very complex, and it would be nearly as surprising to identify a single 
factor influencing classroom integration than to find a magic wand ensuring it. 
However, teacher education is certainly a key issue, since teachers are in charge of 
organising and facilitating students' learning. 

We will consider in this paper the possibility of the transfer between a teacher's 
personal and professional practice and discuss the implications for teacher education. 
In effect, it is our opinion that, in order to develop student-centred activities, it is 
necessary to develop in the first place teacher-centred activities in the field of 
computer assisted presentation tools. 
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2 TWO VIEWS ABOUT IT INTEGRATION INTO CLASSROOM 
ACTIVITIES 

2.1 The issue at stake 

There is little doubt that the traditional model (a teacher who speaks, students who 
listen and write) is still dominant in the French educational system. However, the idea 
of using resources to teach (mainly to improve the transmission of knowledge) is 
gaining popularity. But this process is slow. The idea that each teacher knows better 
than anyone else (including his/her own colleagues) how to produce these tools or 
resources is still very strong and results in a noticeable lack of a culture of use with 
resources or documents. 

Furthermore, the idea that subject expertise leads to teaching expertise without 
pedagogical preparation has been for years a rather classical act of faith in France, that 
is now losing credibility. In the realm of IT, there have been recurrent opinions 
maintaining that teachers acquainted with technology can afterwards easily invent 
creative ways to use them in the classroom. As time has passed, however, it has 
become clear that things are more intricate than was initially believed. Hardly anyone, 
nowadays, would seriously think that it is sufficient to provide untrained teachers with 
powerful hardware and software to ensure that they will use them efficiently. 

Integrating IT into teacher classroom practice poses problems of inter-teacher 
transfer (how can "success stories" which have occurred in particular contexts be 
adapted to other situations?) and problems of "intra" personal transfer (how can 
abilities in personal computer usage be used in professional practice?). An issue much 
debated in France, that has consequences for teacher education, is as follows: is it 
sufficient to train teachers in the use of "bureautic software" (generic software), that is 
to say word processors, spreadsheets, presentational tools and other related software? 
The answer is certainly not straightforward and various opinions are expressed by a 
range of commentators currently. 

2.2 Examples 

Optimists claim that one can see good reasons why transfers should exist: teachers 
live in a world of information technology and get more and more proficient in the use 
of IT related devices. It would be rather surprising that they should be unable to 
operate transfers towards their professional life or, at least, that such links could not 
exist. This concept may be supported by the use of software to produce documents, 
for example. Because the software acts as a tool to improve efficiency and 
productivity, it helps teachers in tasks that do not interfere with their traditional 
expertise. It seems reasonable to assume that their use will spread, as it has done 
previously with photocopiers or spirit duplicator devices. 

At the same time some indicators suggest that the rate of personal computer 
ownership of future teachers is becoming quite significant, but with differences in 
level according to subjects taught: the highest rates of ownership being with teachers 
of technological fields, followed by scientific ones and, some way behind, literary 
subjects (Baron and Bruillard, 1996). 

If a banal usage of IT in education is far from being widely spread, it does seem to 
be increasing. A recent French survey of second degree teachers' classroom use of 
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audio-visual aids (n=622) showed that, among teachers who consider themselves to be 
well equipped with IT, 46% claimed to be frequent users of audio-visual aids in their 
classrooms. However, this was the case with only 13% of those who had little home 
equipment (Chaptal, 1995). Conversely, among frequent users, the level of school 
equipment seemed less important. 

2.3 Counter-examples 

On the other hand, however, counter-examples may be given: technologies like tape 
recorders, radio, photographic equipment, are commonplace, but do not have an 
important impact on school practice. Pocket calculators are widespread devices, but 
their uses are not fully developed. Recent studies show that teachers think that 
children should not use calculators as they may not master the techniques of 
mathematical operations with integers (Bruillard, 1995). How can one hope to 
integrate a technology against teacher will? 

An important issue is that pocket calculators are instruments liable to interfere with 
curricula and that they can easily be used outside teachers' control. This certainly 
contributes in a major way to the fact that they are not spontaneously integrated. More 
generally, all innovative interactive instruments pose specific problems: how is it 
possible to control their uses, how sure is it that the investment in time will be 
beneficial? (Bruillard and Baron, 1996; Baron and Bruillard, 1996). The same is true, 
in the French context concerning the technology of education. Due to pedagogical 
traditions, many teachers are neither enthusiastic nor prepared to use it, inasmuch as it 
could interfere with the control they exert on the classroom situation. 

An example may be drawn from the Minitel example. Minitel is very commonplace 
in France as there are more than 6.5 million of these very simple, freely distributed, 
network terminals in households and offices (this is roughly twice the number of 
customers of the most important American on-line service providers). Many 
experiments have been launched, that showed that Minitel has a real potential as a 
communication tool between classrooms, notably when it was used by convinced 
elementary teachers (Guihot, 1993). Nevertheless, the overall use of telematics in 
schools remains limited compared to its levels of social use. 

When Centre Nationale de Documentation Pedagogiques (CNDP) launched its 
Educable Service (a near video-on-demand service, which consists of a bank of 850 
pedagogical films connected to a Minitel service, from which subscribers to a cable 
site can select the films they need when they wish to use them in their classes), it was 
discovered that without specific training sessions there was only very limited use of 
the interactive part of the service (Briantais, 1994; Debats, 1994; Filippi, 1994). This 
is remarkable, when you recognise that one of the most popular Minitel telebooking 
services is specifically targeted for teachers. That is to say, the same teachers who 
frequently ordered goods through a Minitel at home, and found it user-friendly, do not 
want, or do not dare to use it in the classroom without training. This is not surprising, 
since using tools in a classroom context is a public performance that requires much 
more competence than domestic uses that tolerate failures. 

On the other hand, one must not forget that user-friendliness is probably not the 
final word for technology integration. Let us remember the important use of a spirit 
duplicator or mimeograph (which certainly was not very friendly) by teachers before 
photocopiers became affordable for schools. These tools spared time and efforts for 
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teachers in their everyday tasks. They were very simple but efficient and we can 
assume that this was the reason for their success. 

3 AN ANALYSIS OF SOME TRANSFER CONDITIONS 

As Larry Cuban remarked (1986), teachers adopt those technologies which are 
affordable more easily, which provide ways to solve their problems, and which allow 
them to reinforce their control on educational processes. According to Bridget 
Somekh (1995), educators must be convinced of the educational value of 
technological innovation to incorporate it in their curriculum planning. She argues that 
the approach of teachers concerning the role of the computer should not be limited to 
that as tutor or as a neutral tool, but that it should become a cognitive tool, which 
requires specific kinds of competencies. 

Considering the issue of transfer between personal and professional practice, we 
fully agree with those authors, but would like to add some further remarks. Firstly, 
instruments which are designed to solve subject specific problems, since they can 
replace and potentially interfere with human skills, occupy a very specific place. Their 
mastery is undoubtedly necessary but certainly this is not enough, since effective 
transfers will depend upon curricular issues that do not have individual but have social 
solutions. Possible solutions are constantly being built and tested, with the help of the 
community leading research in the field, but it will certainly take time for some of 
them to be established. 

Regarding other technologies, the studies we are leading on the issue of IT 
integration into education suggest that there are no systematic transfers from teacher's 
personal expertise towards classroom practice, which implies that something else is 
needed, to which pedagogical engineering ("ingenierie educative") might contribute 
significantly (Chaptal, 1994 ). 

Trying to understand why some uses might "succeed" led us to look for pertinent 
factors. This exercise is difficult, since there are so many intertwined variables which 
intervene. Integration should be thought of in a multi-faceted way: in one respect, 
within the ordinary framework of classroom teaching and, in another respect, within 
the school, but in activities occurring outside the scheduled courses; we will focus 
here on the analysis of factors playing a part in the integration of information 
technology, except for the case of software instruments. First, we will list variables 
that seem important to us, considering them according to three levels: a macro level 
(in the society at large); a meso level (relative to schools) and a micro level (relative 
to classroom practice). Then, we will discuss critical issues about presentation tools. 
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3.1 Important context variables 

Macro level Meso level (school Micro-level 
organisation) 

Social diffusion (social access) Integration in the curriculum Extent of teacher control (on 
Cost (investment and recurrent Compatibility with the school contents I on the production, on 
use) organization the interaction with students) 
Range of use Existence and type of Types of usage 
Typical use (limited to school, institutional support Position regarding pedagogy 
cultural, professional, technical, Forms of approach prescribed This latter issue appears 
familial, entertainement ... ) Teachers' culture of using manifold: collective presentation 

documents tool; teacher's usage, inside or 
outside classroom; individual 
student use, spontaneous or 
prescribed by the teacher 

Table 1 Context variables playing a part in the integration of IT in schools 

Table 1 gives an overview of the different variables to be considered when analysing 
possible integration of educational technology devices in schools. Considering a 
specific technological device, it is possible to attribute values to all these variables and 
to obtain a global analysis for its possible integration. Actually, every technology is 
not characterised by the same "signature". The variables we have so far presented may 
serve to define critical issues, which might be predictors of the possible level of 
integration: ease of use, versatility, ease of production, extent of control by the 
teacher. We cannot discuss here in any detailed way the different types of "signature" 
referring to different technologies and will only focus on the case of presentational 
tools. 

3.2 The case of presentational tools 

The concept of presentation software is generally thought of as being relatively wide, 
since it spans simple overhead acetate generation to computer assisted 
experimentation and interactive schema presentation. Many uses are possible, from 
the occasional presentation of documentary evidence to structured interactive 
demonstrations in geography, mathematics, natural sciences, etc. The characteristic 
point is that the initiative comes from the teacher, who uses the tool like a kind of 
electronic blackboard. It is plausible that, without revolutionising teaching, those 
presentational tools could offer an increasingly useful place in teacher practice, along 
with classical audio-visual means. 

The same tools can, in effect, be used in the production and presentation process, 
and hence reinforce teacher control. This production process is rapid, and can be 
controlled by teachers. Access becomes commonplace, ease of use and ease of 
production become more and more real. 

Social pressure is increasing and will have an impact on the teacher's business, 
which may lead to new ways of organising schools. This new process is seen merely, 
at first sight, as an improvement of the traditional way of teaching. 

We believe that forms of transfer from personal uses by teachers towards some 
classroom uses will exist, corresponding to the use of software presentational tools. 
This is the key hypothesis of a co-operation project developed between France and 
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Quebec, which was initiated a year ago and is currently operating under the name 
"Ecole Informatisee cle en mains" (on-going results are presented in Puimatto and 
Bibeau, to be published). In any case, teachers have to be prepared for possible 
changes which will in some ways affect their job. 

4 IMPLICATIONS FOR TEACHER TRAINING 

Teacher training remains a critical issue (see for example Baron and Bruillard, 1994; 
OTA, 1995; Davis eta!, 1995). But which forms of teacher education? What is going 
to be valuable in helping students to pass certification is likely to be more used in 
colleges of education. What is very new or that which implies significant changes in 
traditional ways of teaching is likely to have only a marginal place, which may mean 
that it is used just-in-case it is needed. Can trainees be helped to gain confidence when 
using IT? How is it possible to prepare them to be creative teachers afterwards? 

The answer is not easy. Even if novice teachers master new technological tools, they 
often have no real ideas about how to integrate them into their teaching practices. 
After a couple of years of practice, they have acquired some confidence in their 
competencies in teaching, but their technological mastery has often decreased. Many 
experienced teachers are not interested in technology, do not volunteer to attend 
training sessions about technology, and cannot therefore integrate technology into 
their practice. How can a process of change be initiated? 

We suggest that a possible solution might be to train pre-service teachers to use 
presentational tools, distinguishing three successive steps, corresponding to three 
thresholds: 
• First step: being able to produce paper documents using a word processor. 
• Second step: integrating different forms of resources from a variety of places for 

producing documents. 
• Third step: producing computer presentations. 

This initial training, of course, will not be entirely sufficient, and further in-service 
actions will have to be developed. One important obstacle, however, is the fact that 
many mentors are not trained. Specific training is needed for these advanced teachers 
as well as a service aiming at providing teachers with adequate support both in the 
field of technology itself (which must not be underestimated), and in the field of 
flexible resources. This is one of the goals of the "ingenierie educative" approach, 
which is both a service activity and a publishing one. With the development of 
solution providers, such as the "ingenierie educative" approach, the time may soon 
come for information technology to be an actual answer to teachers' needs and no 
longer be a playground for technologists misunderstanding their business. 
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