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Summary of research on teachers’ transformations

An important point to bear in mind is that the teachers who took part in this research into the use of computer modelling were not representative. Computer modelling is not something that you are likely to find happening in a typical science lesson in an English secondary school. So the case studies should be seen as giving a picture of what is possible, but not of what happens on average.

Variation was expected in how the teachers incorporated the use of computers in their teaching and was indeed detected in the case studies. It mattered a great deal what teachers believed of themselves, who they were, what they could do and how they related to other people, all of which differed from teacher to teacher.  Knowing about the school in which the case study took place also was important. As well as differing provision of resources, differences in ethos determined in many cases the expectations both the teacher and the pupils had of each other, and thus of their interaction with the tool.

Concerning the provision of computers and informatic tools, it has not stopped being an issue for schools.  Even in the schools we visited, which on the whole had an acceptable level of provision, the lessons we observed were unquestionably adapted to it, though not heavily constrained by it.

Technical difficulties made their presence felt in almost every case.  Both the computer and the informatic tool make lots of practical demands that will have to be dealt with.  Interestingly, the way and the extent to which this was done differed quite a lot from teacher to teacher.

The most significant difference however, among the case studies was in the way the teachers handled the tension between subject matter and computer experience.  Some teachers were clearly interested in using the computer to deliver the science content, some focused more on the experience the pupils would have with the informatic tool, and others were somewhere in between.

Overall, we can say that the use of computers in the science classroom still stands out, that is, it is not fully naturalised or blended into the scenery.  It has not stopped being an option for the teacher, who consequently has to have reasons to justify it.  Still, however, it is not completely innovatory either, and there seems to be an increasing pressure for teachers to incorporate it in their teaching.

The research identified some factors which may influence the take-up of computer tools in science lessons.  These can be seen as being related to the teacher’s knowledge, experience and styles of teaching; to the tool’s curriculum implications; and to the context and culture of its use. These factors are listed in Table 1.

In addition, the research provided some indications about what may affect the successful use of a computer tool.  These indications point to issues which are related to the users of the tool, that is the teacher and the pupils; to issues specific to the tool; to others specific to the subject matter to be taught with the aid of the tool; and finally to those related to the context of its use, that is the physical objective circumstances surrounding its use. These factors are listed in Table 2.

The factors identified above are not by any means the only ones that may influence the take-up of a computer tool and its successful use in the science classroom; they however give us some indication of the areas which are important to consider in this discussion.

Table 1: Factors influencing the take-up of computer tools in science lessons

Teacher’s knowledge, experience and styles of teaching

· Experience with specific tool, kind or family of tool.

· Familiarity with tool’s use. Uses more familiar to science teachers, such as use of computer for generation and analysis of data collected through experiments are more likely taken-up.

Tool’s curriculum implications

· A place for the use of the tool in the teaching of the subject matter.

· The right opportunity in the scheme of work.

· The computer and tool doing what teacher wants or expects them to.

· The computer and tool facilitating and improving the teaching of the subject matter. 

· The computer and tool contributing to success in exams.

· Time considerations.

Context and culture

· Access to computers, e.g. access to network rooms.

· Access to software.

· Quality and reliability of computer and tool.

· Computer and software compatibility.

· Suitability of software for educational purposes and appropriateness for particular age group.

· Disposition of teacher.

· Teacher feelings of competence and/or self-confidence.

· Teacher’s professional aspirations.

· IT as a motivational incentive for pupils to learn.

Table 2: Factors affecting the successful use of computer tools

Issues related to the teacher

· Careful adaptive planning of lesson.

· Flexibility of teaching approaches.

· Teacher’s commitment to the use of the computer tool.

· Teacher’s knowledge of tool’s limitations and consequences.

· Teacher’s knowledge of subject matter.

· Teacher has thought about and internalised the goals of teaching using the computer tool.

Issues related to the pupils

· Pupils’ motivation and attitude towards the use of computers for learning.

· Pupils’ competence with computer and tool.

Issues specific to the tool

· Abstraction involved in mathematical modelling.

· Translation of mathematical formulae into computing instructions, in spreadsheets.

· Interface problems.

Issues specific to the subject matter

· Difficulties involved in learning the particular ideas.

Issues related to physical objective circumstances

· Individual access to computers.

· Change of physical circumstances: classroom versus computer room.

· Quality and reliability of computer and tool.
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