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Introduction

Much will be said at this conference about the technological barriers to the integration of the Internet into teaching and learning, and without doubt these are significant. However, while the Internet generates specific technological challenges because of the need to ensure connectivity between computers, many of the barriers to the integration of the Internet into teaching and learning are identical to those that arise from the integration of information technology more generally into teaching and learning.   

There has been considerable research into barriers to integration of information technology into education, for example Sherwood (1993), Zammit (1992), Plomp et al. (1990) and Russell and Bradley (1997).  While this research did not minimise the technological, and financial, barriers it repeatedly found that teachers’ attitudes, beliefs and competencies were the most significant barrier.  For example, Sherwood (1993) found that the major incentive for teachers to integrate information technology into their classrooms had to do with the belief that it provided a more effective way of enabling children to learn.  In Zammit’s  (1992) research it was found that lack of confidence and skills with computers and the need for more in-service training courses were significant factors in the failure of teachers to integrate information technology into their classes.  Russell and Bradley (1997) particularly noted the barrier of teachers’ computer anxiety and suggested a number of practical strategies to limit this. Schofield (1995) noted as barriers to computer use by teachers the belief that it will add little of value to current practice, lack of familiarity with computer hardware and software and threat to teachers’ sense of competence and authority.

Conversely, where good information technology practice has been found in classrooms, and this is the exception rather than the norm, (see for example DEETYA, 1996) this has been attributed to instances of individual teachers who are excited by the potential of information technology (Glennan and Melmed, 1996).

This paper will proceed by considering attitudes to change as a barrier to the integration of information technology into learning and then by exploring issues relating to the professional development of teachers with respect to information technology and the Internet. 


Attitudes to change
Integrating the Internet, or any information technology, into educational settings requires change.  It requires change in the way teachers think about teaching and in their teaching practices.  Poole (1995, p.198) says:

The task of making the transition from traditional teaching to teaching with technology is much tougher than it seems. This is because the transition is as much a cultural one as one of mere methodologies.  It involves a shift in teaching paradigms, a shift in the way of thinking about teaching.





Different teachers will handle this change differently. A large part of this difference comes about from different attitudes to change. Rogers (1983) identifies 5 types of personalities with respect to the adoption of change.  At the vanguard of change are the innovators who represent about 2.5% of the population.  These people are eager for change, and have a desire for the rash, hazardous and risky.  Often they are socially ostracised for their attitudes. The next group is the early adoptors (13.5%) who have more social acceptability than the innovators and are leaders of social opinion.  This group serves as role models. The factors which seem to contribute towards a person being an early adoptor include longer education, wider networks, higher levels of literacy, more contact with change agents, greater exposure to mass communication channels, active seeking of information about innovations and greater degrees of opinion leadership.  The third group, the early majority (34%), follow the early adoptors with deliberate willingness.  The fourth group is the late majority (34%) who are more sceptical and often only take on the particular innovation as a result of economic or network pressures.  The final group is the laggards (16%) who hold traditional views and may in fact adopt after the innovation has been superseded. 

The problem that arises when change is very frequent, as it is with information technology, is that only the innovators and the early adoptors are able to keep pace with the changes.  Toffler (1970) noted that human beings have shown themselves to be very adaptable creatures, but he warned that their ability to absorb change is not infinite.  He suggested that we were then, in 1970, approaching something he called “future shock” which he defined as “the human response to over-stimulation” (p. 290).  In Toffler’s view the symptoms of this ‘future shock’ include anxiety, hostility, senseless violence, physical illness, depression and apathy.  It is nearly 30 years since Toffler wrote this and many of us probably feel that we, and perhaps most of the world, are in terminal ‘future shock’.


Professional development

As noted above, inappropriate or inadequate professional development is frequently cited as a barrier to the integration of computers into educational settings.  Sherwood (1993, p.74) says:

Inadequate pre-service teacher training courses and inappropriate in-service workshops … [do] not prepare teachers to integrate computers into their teaching.  It does not include enough time for them to become comfortable with the software, nor does it include support to help them troubleshoot during the early implementation stages and the training experience is not tailored to their needs.

Almost every document that has been writing about computers in learning has made some reference to the need for professional development for teachers.  Here is a quick trip through some of the Australian and Queensland documents over the last 25 years:

Computers and Teaching in Australia (Australian Advisory Committee on Research and Development in Education, 1974) included in its ‘courses of action’ for “providing a foundation which will enable individuals and organizations to make wise decisions about the uses of computers in education” a recommendation for “The training of both teachers and support personnel” (p.85). 

Teaching, Learning and Computers: Information Kit (Commonwealth Schools Commission, 1983) stated specifically that the professional development of teachers would need to be a key priority to achieve the aims of the program.  It further stated that professional development activities should include in their characteristics:

enabling teachers in a broad range of curriculum areas to develop skills and understandings in the use of computers and their impact on society, and in their application across the curriculum; women teachers and teachers in subject areas other than Mathematics and Sciences … should be given particular consideration 

(Commonwealth Schools Commission, 1984, p.v)

Education and Technology (Australian Educational Council 1985) stated that it recognised that:

in advocating a curriculum which fosters flexibility and creativity in all students … and helps them to use and understand technology, and which uses technology to achieve these objectives, there are great implications for professional development.  Educators are being asked not simply to add on new information, techniques and knowledge, but to make radical changes in lesson content and classroom teaching practice. 


          (Australian Education Council, 1985, p.66)

Computers in the Curriculum Policy Statement (Dept. of Education, Qld., 1983)

The Department recognises that it has a clear responsibility to assist teachers … to prepare themselves for the use of computers and computer-related technologies 

    (Dept. of Education, Qld., 1983, p.5)

Operational Plan for Computers in Education (Qld. Dept. of Education, 1986)

Professional development to ensure that all teachers are computer literate and develop competencies in the instructional use of computers  

(Qld. Dept of Education, 1986, p.1)

Learning with Technology (Dept. of Education, Qld., 1990).

A first-rate education system requires the continual upgrading of teachers’ skills to maintain the quality of professional services.  Teachers are the ‘human dimension’ in the use of technology in the classroom  

(Dept. of Education, Qld, 1990, p.11)

Computers in Learning - Policy  (Dept. of Education, Qld., 1995b) includes in its priorities: “Teachers will acquire skills and competencies in the use and application of computers”.  It further specifies that:

The role of the teacher as consultant, learner, catalyst, guide and partner in a shared enterprise should be enhanced by using computer in the learning environment.  Teachers will require ongoing professional development to assess the potential of computer hardware and software when planning, implementing and evaluating classroom programs. 

          (Dept. of Education, Qld., 1995b)

Guidelines for the Use of Computers in Learning (Dept. of Education, Qld., 1995a) includes in its goals: “Teachers will develop skills in the use of computers” 

Schooling 2001 (Education Qld, 1997) identifies specific skills that teachers must obtain.  The skills are detailed for three levels and in the following four domains:

· IT skills

· curriculum applications

· school planning

· student-centred learning

It can be seen from the above selection of literature drawn from national and state educational bodies that much is being demanded of teachers with respect to the integration of computers into learning.  While some of these documents acknowledge the need for professional development they are often lacking when it comes to specifying appropriate models of professional development and in allocating resources to accomplish this.  An exception in this regard is the document Evaluation of the Learning Systems Project (Qld Treasury Dept, Dept of Education, undated) which specifically evaluates the teacher development programs for the Learning System Project.  It finds:

Teachers were generally satisfied with the availability, adequacy, and appropriateness of in-service activities … These included formal courses, seminars and workshops covering familiarity and operation of hardware and software, curriculum issues and teaching practice.  It was noted that, in addition, non-contact time away from classes was important to allow teachers to revise curriculum programs and to prepare classroom activities for students.  It was generally felt that much more in-service was required

 (Qld Treasury Dept, Dept of Education, undated, p.77)

In this quote we note the conjunction of skills, curriculum and practice.  It is this complexity that renders professional development for teachers in the area of computers in learning such a difficult issue.
Carlson (1994, p. 53), while specifically addressing professional development needs for using educational multimedia, makes some comments that apply equally to information technology in general.  She says “Clearly, time, effort, and money are as essential to … staff development as they always have been”.  This would seem to be obvious but it is often the first of these three, time, that is the most overlooked and the one that is often the biggest problem for teachers.  Without time being made available, and by time I mean working time not teachers’ private time, it is farcical to expect any real uptake of information technology.  Education is one of the few professions where it is expected that teachers will undertake professional development on their own time and often at their own expense.  It is a mark of the professionalism of teachers that they have been prepared to do this to the enormous extent that they have.  It does not however necessarily constitute good or ideal practice if educational change is what we are aiming for.  

Carlson notes the different questions asked of professional development programs by the various stakeholders.  She says while administrators are concerned with making choices between existing demands for staff development and with costs, and staff developers are concerned with effective models of staff development and with motivating teachers, the teachers themselves are more likely to ask questions such as “How do I use this machine?”, “What’s this program good for?” and “How will these tools help me reach my goals for students?”.  These three issues of the practical, control and belief levels need to be met by professional development before teachers will be prepared to add information technology to what Carlson calls their teaching ‘toolkits’.

At the practical level, it needs to be understood that teachers operate in tightly constrained environments where there is little time for things to go wrong, therefore they require their tools to be simple, reliable, durable, and versatile.  Information technology, and the Internet specifically, can be all these things with proper professional development.  Some suggestions for addressing the practical include following up demonstrations with practice on equipment in the teachers’ schools,  working in pairs,  and using a problem-solving approach in training teachers to troubleshoot.

With respect to control, it should be acknowledged that information technology is a powerful and complex instructional tool. To gain the confidence and comfort to adopt this new approach, teachers need to gain a feeling of power and command over it.  Professional development can assist with control by providing opportunities for teachers to use the program in settings similar to those in which they would use it with students; following hands-on experiences with discussion of what teachers observed during their experiences; and by prompting teachers to think about various instructional situations in which the program could be used.

More than any other single factor, teachers’ beliefs influence what they do in classrooms.  Teachers hold beliefs about students, teaching, and technology that are imbedded in the powerful images of what they would want to happen if they had ideal conditions.  Linking those beliefs to information technology is perhaps the most critical aspect of professional development in this area.  Some suggestions of ways this might be accomplished include assisting teachers uncover their personal beliefs about teaching; encouraging teachers to describe their experiences with technology and the assumptions they have about technology, and allowing time for reflection.


Broader issues

The literature provides numerous examples of what are claimed as successful models of professional development with respect to information technology for teachers (see for example Bottino et al.,1998; Holzberg, 1997; Taylor, 1997; and Williams and Dundas,1996).  However, most of this professional development is driven by what Watson et al. (in print) describe as ‘re-tooling’ intentions. That is, they intend to augment the existing curriculum by providing specific skills and competencies focused on specific types of applications.  Most of the current Australian teacher professional development document with respect to information technology  have this ‘re-tooling’ intention.  For example, Queensland’s Schooling 2001 is directed towards improving teachers’ information technology competency levels.  In its aims it states specifically “to improve student learning outcomes through integrating computers in the curriculum”.  NSW’s Technology in Learning and Teaching, Tasmania’s Learning Technologies Plan, ACT’s Plan for IT in Learning and Teaching and South Australia’s Plan for IT 1996-2001 all identify teacher professional development in their goals with a commitment to integrating IT into the existing curriculum. This in itself is valuable in an introductory sense and as confidence building for teachers, and in fact Queensland teachers have applauded the specificity and clear guidelines for professional development detailed in Schooling 2001, but its possible outcomes are very limited.

Current curriculum documents, to a great extent, owe their philosophies, structures and understanding of appropriate content to a time when modern forms of information technology, for example the Internet, were not available in schools or indeed in the wider community.  While I am not in any way advocating technological determinism, it would be strange indeed if a technology that has had such a fundamental impact on the way we live our lives, conduct our business and organise our societies were to have little or no impact on the way we understand education.  If the integration of information technology, or the Internet specifically, into teaching and learning is to result in any fundamental or lasting educational change a different model of professional development is required.  Watson et al.(in print) call this a ‘re-forming’ model.  Some examples of teacher information technology professional development that advocate and illustrate practices which are consistent with a re-forming agenda include Darling-Hammond and McLaughlin (1995) Tillema (1995) Acquarelli and Mumme (1996) and Taylor (1998). 

Taylor (1998, pp 275-276) identifies the necessary stages of orientation, adoption, evaluation, innovation and institutionalisation for professional development programs with ‘re-forming’ intentions. At the orientation stage, teachers consider approaches to the integration of information technology into teaching and learning that are consistent with current school expectations, technology availability and program requirements. In the adoption phase teachers adapt current intentions and practices to teaching and learning to a technology rich environment. They then evaluate the strengths and weaknesses of those practices. In the following stage, innovation, teachers re-develop their practices based on their experiences with the technology-rich environments and student reactions to them.  At the institutionalisation stage teachers and managers develop strategies to ensure that the new teaching and learning practices are sustained in the medium to long term, and thus become ‘traditional’.  Each of these stages requires different approaches to professional development including allowing time for reflection, providing specific training, discussion, consideration of alternative practices and re-design of adopted practices. 

Conclusion

This paper has been directed towards emphasising the importance of professional development to any program concerned with the integration of the Internet, or information technology more generally, into teaching and learning.  It alluded to the importance of considering different teachers’ attitudes to change and the consequences that can result from change that is too frequent. It then referred to a number of policy documents to show the historic emphasis on professional development as a key to the integration of information technology into learning environments. The need for professional development to address teachers’ concerns at practical, control and belief levels and a few strategies for doing this were then addressed.  From there the paper turned to looking at the broader issue of the intention behind professional development  models.  

It is clear that most current models of professional development have a ‘re-tooling’ intention, that is they seek only to provide teachers with the skills to ‘add-on’ information technology to existing curriculum and schooling structures.  While this intention is laudable in itself, this paper has advocated that the ‘re-tooling’ intention represents an understanding of information technology that ‘sells it short’ and is out of step with the impact of information technology in the wider community.  However, the paper also warns that professional development with any ‘re-forming’ intention to fundamental and long-lasting change in education is complex and multi-faceted with different actions required at different stages of professional development.

Thus it is hoped that this paper has stimulated thinking about the importance and methodology of professional development in any meaningful integration of the Internet, and information technology more generally into teaching and learning.  In conclusion I would like to point to the words of Hodas (1998):

No technology is ever neutral: … its values and practices must always either support or subvert those of the organization into which it is placed: and … the failures of technology to alter the look-and-feel of schools frequently result from a mismatch between the values of school organization and those values that are embedded within the contested technology itself.
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