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Abstract

The recent upsurge in the application of educational technology in education, especially teacher education, makes the evaluation of the applications of new technology even more important than before. Billions are being spent on resources for major innovations and even more value is being invested in time and other commitments. A higher quality of teacher education with and for new technologies is sought around the globe, but how do we evaluate it? This panel will discuss a number of issues, approaches and methods. Two members will draw upon experiences in the USA and two on European perspectives. The participants will be encouraged to add perspectives from schoolteachers and policy makers from around the globe.

Questions for the panel

Who should be involved in evaluation of technology in teacher education?

What are the purposes of evaluation?

To whom should evaluations be disseminated and how?

What are appropriate approaches and methods?

Who can and will fund evaluation and its dissemination?

The need for evaluation in teacher education

Recently the U.S. Secretary of Education held a conference on Evaluating the Effectiveness of Technology in Education. The conference was held to explore ways in which educators can better answer calls for accountability by policymakers and to better understand ways of providing feedback to practitioners attempting to integrate technology into teaching and learning. The U.S. Department of Education, Division of Post-secondary Education is currently sponsoring the Preparing Tomorrow’s Teachers to Use Technology program through which they are funding attempts to foster innovation in technology and teacher education. This program will be evaluated for overall effectiveness and grantees are being asked to rigorously evaluate their programs for effectiveness.

In Europe there is also and increasing emphasis on evaluation, both to inform future policies and also to justify the apparently large sums of money being spent on information and communications technologies. The European Commission, national and local government are commissioning much more evaluation and looking for reports from many sources. Organizations including commercial concerns and schools are also keen to have the results and some are also prepared to commination evaluation studies, and possibly to influence their design and the messages that they disseminate. Those who pay for research, including evaluation, have a major influence in what, how and when the research takes place and the ways in which it is disseminated. The Keynote talk by Peter Scrimshaw to the UK Association for IT in Teacher Education Research conference in 1999 brought into focus the UK government’s literacy and numeracy strategies against colleagues' research in progress. Peter helped us to see the links between funding for research and Government imperatives and the ways in which the two were managed. He noted the role of agencies that were given the role of implementing government strategies and they could also be called into account for not fulfilling the political imperatives. As a result these agencies may tend to be more extreme in their demands to control research and development. As a result they may also continue to change the aims and objectives of evaluation as their masters (the government) changes its stance in response to popular opinion. There were several murmurs of agreement from those present, many of whom had been involved in national and international projects managed in this way. Peter urged colleagues to take the long view, while responding to opportunities arising from political initiatives, which have within them immediate and interim imperatives.

The Asia Pacific Chapter of AACE at its recent conference in Japan, ICCE'99, showed less concern for evaluation. However, this is probably due at least in part to the relatively recent introduction of technology into schools and teacher education in Asia. However there were some significant studies evaluating teachers needs. For example, in Japan where IT has been introduced only recently Toshiki Matsuda and Natsuko Ishii trialled a teacher training program for teachers new to IT in Japan and found that teachers were unable to apply the criterion in selecting what to teach with technology. (Ishii & Matsuda, 1999).  And in Hong Kong, where IT is more common although not widespread as yet, Nancy Law and her team's evaluation of the development and delivery of an intensive 120 hour course has led them towards a model of IT training for inservice teachers (Law, Wan, Lau, Lee & Yen, 1999).

Many countries and organizations are looking for is a transition from “isolated skills practice” toward integrating technologies as tools throughout the disciplines.  Jan Hawkins argued that in order to realize high standards, education needs to move beyond traditional strategies of whole group instruction and passive absorption of facts by students. New more effective methods are based on engaging student in complex and meaningful problem-solving tasks. Technologies need to be used to bring vast information resources into the classrooms.  We need a transition from inadequate support and training of teachers to support for all teachers to learn how to use technologies effectively in everyday teaching (Hawkins, 1996).

Another key evaluation issue follows from the above and centers on the definition of effective technology training in preservice education. For instance, a college of education may be operating under the assumption that the best way to prepare future teachers to use technology is to expose them to and train them in basic computer hardware and software skills. While another teacher education program might believe that a course in the basics does not address the content specific nature of technology applications in teaching in different content areas. Teachers mastering software such as Excel or ClarisWorks does not mean they have mastered the ability to integrated these tools into their instructions. So, evaluators will have to ask: "What is the basic philosophy and underlying theory of technology integration held by program participants?"

This leads to requirements for additional evaluation criteria: What are best practices of technology integration by preservice faculty and, in any program evaluated, to what extent are faculty modeling effective practices of technology integration in their teaching? What are the conditions of these best practices? And finally, what should a preservice teacher be able to do with technology in teaching at the end of her preparation program and in the first years of induction? What would an effective preservice social studies student be able to do with technology? What would an effective preservice math student be able to do with technology?  Do the practices learned in preservice training carry over into the induction years?

Policymakers, evaluators and practitioners may have different answers to fundamental questions about the effectiveness of educational technology. Everyone is asking for results of the investment of technology in education. Perhaps the primary difficulty in coming up with new ways of evaluating or assessing the impact of education technology is that there is little consensus about its purpose (Trotter, 1998).  Policy makers often work from a cost-benefit model with increases in norm referenced and criterion referenced test scores viewed as the primary benefits. This appears to be at odds with the view held by teachers or by the public that educational technology benefits include: preparing students for jobs, increasing student interest in learning, increasing student access to information and making learning an active experience. These were all rated above technology’s impact on basic skills by parents in a 1998 public opinion survey sponsored by the Milken Exchange. 

It is therefore important to understand who is paying for the evaluation and for what purpose(s) and to remember that the evaluators and the participants may be 'paying indirectly' in addition to the formal funding agencies. This understanding is important for those involved in the evaluation and to those who 'use' its findings. Readers will be familiar with the need for such a critical reading in other fields, such as when purchasing a new brand of soap powder. Perhaps there has been less readiness to understand the need for such a critical view in education, especially when it is applied to new innovations with technology.

Putting a value on the costs and benefits of educational technology

There are few reports of failures in the literature, but they can be instructive. Attempts to put a value on the costs and benefits of technology for professional development of teachers and more widely in higher education fall into this category. Niki Davis' early attempts to show the value (positive or negative) are one example. 

The strategy adopted was that of an accountant's balance sheet. On one side went the costs of the traditional way of doing the educational activity. One the other side was the cost of the new approach using IT. The resulting balance could show a profit or loss for educational technology. Niki's first attempt for email in 1987 was a dismal failure. Even the committed network of educational email users could not come to an agreement of costs in either column! The second attempt to evaluate the use of ISDN for the professional development of teachers was more successful. The narrowing of the focus, which also drew on case studies, permitted the drawing up of list figures from actual practice. The balance sheet showed a slightly positive monetary value to the use of ISDN digital lines through which professional development was delivered by desktop conferencing (Davis, 1993), but the reliability of the figures and their range could not be expressed well. The supporting commercial companies, British Telecom and ICL, were pleased with the approach, which of course was coherent with their commercial culture. Educational staff, including managers, were also comfortable with the method and findings and, as I had worked in commerce as well as academia, I too was happy with the relatively simple approach at that time. Working with some staff in business studies we also developed a business plan for a Multimedia Brokerage service for education (Davis & Wright, 1995).

Some years later Niki was awarded better resources for the evaluation of Information Technology to assist in the process of teaching and learning in a research project. The English universities' funding council (HEFCE) chose Niki to lead the project to inform their work and Sir Ron Dearing's review of higher education. The ITATL project had a scant six months for its multidisciplinary and multinational team to gather and model the evidence. The project proposal was from both an educational and an economic standpoint and drew to a limited extent on the USA Flashlight project. In the event the economic view was emphasized by HEFCE (Boucher et al, 1997), although we continued to push for a more educational and qualitative balance to ensure an adequate view of the range and complexity of the use of IT in higher education (Dillon, 1998). The methodology drew upon:

· Literature reviews, educational and economic

· Seminars and focus groups

· Case studies

· Surveys

· Economic modeling in STELLA software

The most important lessons for evaluation of educational technology are that, although we were unable to gather the appropriate data for economic modeling, we were able to explore the changes in who pays for what. The economists wanted to know how much time the various participants spent at various stages and the cost of that opportunity. For example, the university teachers told us that development took a lot of time. What were academics being distracted from? Research perhaps, or was their collaboration enhancing research and other aspects of the work in high education? The question of the amount of time and opportunity could not be answered: staff and students had, without accounting, spent time and other resources. Similarly the educational researchers were unable to put a figure on the improvement(s) in the quality of learning or wider educational benefits, such as transferable skills. Like the earlier attempt at a balance sheet for valuing education technology, the topic was too broad. However we did come up with key recommendations and an early model to develop with higher education staff, which Adrian Boucher continues to work on in the University of Warwick. We concluded that gains in efficiency and/or effectiveness of ITATL could only be identified in a limited number of instances (Boucher et al, 1997):

1. Where a large group of academics agree on course content

2. Where the course content tends to evolve slowly

3. Where IT can produce significant support for the learning process, such as in simulation of an inaccessible process

This is not to say that ITATL is not valuable beyond these pointers, only that it was not shown using the methodology chosen by the economists. To gain the figures for modeling the process requires additional research at the time of ITATL development and deployment. However, it also became clear that the choice to omit IT in teaching and learning was not an option for educational organizations: IT has already become one of the indicators of a high quality institution. The evaluation of educational technology is therefore vital to inform the process, so that cost effective high quality education MAY result. There is a clear need for a range of supporting approaches and methodology that will be accepted by a wide range of disciplines and users, including those in academia and commerce.

You may also note the undercurrents in this description. There were many influences on the processes and outcomes of evaluation: 

· the funding agents' influence on the time, approach and dissemination 

· the expertise and beliefs of those undertaking the evaluation

· the need for full involvement of the participants, at the very least to assist in capturing the costs of their actions

Formative evaluation with a pedagogical emphasis across Europe

Wim Veen led the evaluation of the European project Telematics for Teacher Training (T3): both formative and summative. Such a project can provide a valuable insight to projects across the world that aim to update and develop technology in teacher training across institutions and across countries in a way which sued the communications technology to facilitate the process of the pedagogy and processes within those institutions. 

The T3 evaluation plan was designed for a project that can be compared to a discovery journey towards new worlds in education. We are aware of the rapidly changing technological learning environments, but no one can tell at this stage how this is going to alter educational practice. The T3 project was perceived as similar a journey across new oceans that have never been sailed before, and we were like the sailors who have to adapt their navigational skills to new environments. However, we had substantial experience from journeys in the past: we knew which direction we want to go and we were well prepared for the hazards we had to deal with. There was heavy weather to face, and we did meet some monsters from some faceless bodies. But we were convinced that there must be ways to discover our new educational horizons and we wanted to be among those who model them. 

A discovery journey could not be set out in advance in full detail. One of the characteristics of good planning is flexibility. Therefore, our evaluation plan provided us with a clear itinerary, but at the same time we had built-in flexibility, so that changes and amendments could be taken aboard whenever it was appropriate. Although calculations had been made on staffing requirements to match our planned activities, new situations or changing requirements of partners led to matching changes or amendments to the evaluation plan.

The T3 Project

The T3 project (Telematics for Teacher Training) was a three year project which aimed to build an ongoing partnership among a group of university teacher training institutions, each of which was committed to experimenting with the uses of Telematics (communications technologies) as part of their curricular and organizational development strategies. The partner universities were the University of Exeter in the UK (leading partner), Utrecht University in Holland, University of Oulu in Finland; University of Minho, in Portugal; Dublin City University in Ireland; IUFM Grenoble in France; ITD in Genova, Italy, and Ghent University in Belgium. http://telemtatics.ex.ac.uk/T3
The T3 project wanted to raise awareness of the uses of ICT in teacher education and teaching across Europe by providing courses developed at different sites. By means of these courses a common understanding will be fostered of what is valuable and cost-effective enough for teacher education through Telematics. Hence, the core of the project consists of the implementation of innovative teaching practices within the partner universities. These innovative teaching practices included staff development and organizational development of the partners involved. There was an emphasis on action research with the various participating institutions providing case studies from which common themes and issues were defined. 

The T3 project took place in an environment in which teacher education itself was subject to significant change. New educational policies were being introduced in many countries, resulting in new roles and partnerships for teacher education institutions and schools. This means that the evaluation of the T3 project itself had to be flexible enough to cope with changing contexts of organizations and curricula.

The T3 approach

The T3 evaluation activities focused on ‘case based reasoning’ and included data collection through various instruments from the stakeholders involved. A ‘multi-perspective illumination’ approach (Parlett & Dearden, 1977; Melton & Zimmer, 1987) was adopted focusing on the emerging new teaching practices within the participating teacher education institutions. As the T3 project was an educational innovation project, the process of implementation of the new teaching practices will be described using as a theoretical framework the ‘CBAM’ Model, the Concerns-Based Adoption Model (Hall, Louckes & Rutherford, 1977).

The foci of the evaluation effort, then, was on:

· formative evaluation of the development and implementation of the new teaching practices using Telematics within the partner universities involved, and

· summative evaluation of outcomes and impact of the project as a whole and of the development of pedagogical approaches for Telematics learning environments.

Identifying the Main Purposes of Evaluation

Prior to the development of the evaluation plan, the T3 evaluation team identified the general principles that guide decisions in spending manpower on specific evaluation activities. In order to involve all T3 partners in this identification of principles and purposes, the evaluation team undertook three initial activities:

· the work package descriptions as presented in the T3 project plan were analyzed. 

· preliminary interviews were conducted among the T3 partners. Such interviews are advisable for projects aiming at the implementation of ICT in education. 

· a first draft of the Operational Evaluation Plan was presented to all T3 partners and comments received from several of the partners.

Those activities have helped to identify the main objectives of evaluation for the T3 project. 

1. To improve performance by helping project partners develop mutual understanding of useful applications of Telematics at specific teacher education institutions and identify generic uses of Telematics in teacher education across Europe.

2. To help project partners to implement the results of their efforts both within their institutions and among the T3 partners. Here, evaluation activities will focus on strategies and experiences of implementation. Dissemination of results outside the project partners will also be a focus of evaluation.

3. To contribute to the overall learning process within the T3 project as a whole that will be useful for future projects and programs.

These general purposes were made operational through various activities such as:

· support processes of information-sharing through videoconferencing, stimulating discussion forums and provision of information on the T3 web site http://telematics.ex.ac.uk/T3
· assisting in progress reviews

· providing support for the overall functioning of the project, in particular the management of the project, through regular virtual meetings with the project coordinator and through data collection using various instruments

· focused studies of the processes of development and implementation within the partner institutions, using a case study approach.

· providing evidence on the development of pedagogical approaches and their usability across Europe.  

Stakeholders

A variety of stakeholders had to be considered for the T3 evaluation. These include the people whose involvement and co-operation is necessary for the project to succeed, as well as the people who are expected to use or to act on the evaluation results. Different stakeholders had different questions relevant to the interest they take in the objectives of the T3 project. They also had different views about what was useful and feasible, and how success is to be defined. 

The main stakeholders in the T3 project will be, in the first place, the teacher trainers involved. It was concluded that evaluation activities should focus on three domains of interest. They are:

· the pedagogy of tele-learning and tele-teaching

· the identification of usability and added value of Telematics in teacher education

· the implementation and dissemination of the uses of Telematics within the teacher education institutions involved.

The second group of stakeholders was the student teachers who will be involved in the tele-teaching activities of the teacher trainers. From case studies performed in different T3 partner institutions, student teachers appear to be critical users, having high expectations of the effects of Telematics on their performance as student teachers. They were mostly interested in immediate results and tend to define the uses of Telematics in terms of supplementary support from teacher educators, ignoring possibilities of self-help and peer-help. It was critical to include this group of stakeholders in the evaluation activities in order to get feedback on questions that are of interest to them and that can improve the range of Telematics used in the teacher training curriculum.

The third group of stakeholders are the T3 sponsoring partners that do not belong to the above mentioned groups. They were the private and public organizations interested in the opportunities of Telematics in learning environments from their specific different point of view. The most important of these was the European Commission, whose call for research had instigated the T3 project and to whom the major reports were submitted for evaluation and acceptance. It was compulsory for the evaluation to include them for identifying their interests and to include their input into an evolving definition and the subsequent evaluation activities.

A Demand Driven Model of Teacher Development

Mark Hawkes feels that there are many reasons to believe that the value of educational technology lies in helping teachers meet the increasingly numerous and complex tasks required of them in the classroom.  Were it to purposefully serve teacher needs, technology’s infusion into professional development would match teachers’ real-life concerns, be available just at the time they need it most, build on the paths that other educators have forged, align with teachers varying skills levels and be ongoing.  The use of technology for facilitating teacher learning contrasts with current situations where teachers toil all day with very little intellectual stimulation to learn.  Technology opens new avenues for thinking together.  

Based on discourse of researchers and other expert groups, coupled with the observation and evaluation results of several professional development products and processes currently being tested, a demand-driven model to teacher development is emerging.  This model, though not fully functional in any one site, has features with unique potential to address teacher preparation through and for technology application (Hawkes & Wilber, 1999).  The features of this emerging development model relegate technology to a support role, emphasizing the process of improving instructional practice. It is designed to meet teachers’ information needs right as they materialize in the classroom. Such a demand-driven system would gather, organize and present a suite of cutting-edge information access and manipulation tools teachers require in their own and their students’ learning environment. 

A demand-driven/just-in-time approach to professional development engages teachers in reflective understanding of what they do in their classrooms, how they do it, and how they could do it better. It would help teachers narrow in on the topic of their interest and define their research or curriculum questions. In this way, the demand-driven system would help users personalize their own professional development. It would be guided inquiry, available at the fingertips.  The system also would mark trails teachers have previously forged so new inquirers can capitalize on that work or even take it in unprecedented directions.

The model is interactive, allowing users to pose challenges, questions or scenarios into a 

common database. In this way, the system would draw on the intellectual base of experienced teachers. It would recognize these teachers’ skill in identifying key instruction process and content issues, and in presenting them in ways that make sense to their peers. This broad-level connectivity is critical to just-in-time technology capacity building. The design would accomplish two essential outcomes:

· It would model collaboration in a way that illustrates how students might be engaged in the learning process, and

· It connects teachers with peers who have vastly differing levels of expertise and divergent teaching beliefs.

For example, teachers who are at different places on the continuum of adoption/application of technology could collaborate on real curriculum issues they face. This could generate opportunities for practitioners to be mentored (via peer coaching or even student-led guidance) during the school day.  Similarly, since teachers’ approaches to technology use often stem from pre-existing pedagogical beliefs, just-in-time collaborative technology development can address or complement those beliefs at a level familiar to the teacher.  As it is developed, the model could expand to meet the needs of policymakers from the school board level to the state house, as well as legislators, parents and others. Providing support to all stakeholders in school reform would enhance mutual understanding of the issues pertinent to each group, thereby facilitating progress.

Broadly stated, the objective of a demand-driven model to teacher professional development is based on intentionality (Jonassen, 2000).  This model’s intention lies in knowledge-building.  Being so, the emphasis is in linking technology-based solutions to content learning.  Because the majority of current discussion around developing teachers’ professional capacity centers on the technology—we perpetuate the assumption that technology is something separate from the learning experience.  When learning is the object of discussion, however, technology is embedded in the development of knowledge.  The demand-driven model of teacher development considers technology to be the means of mediating a form of activity that teachers have not engaged in before.  Instead of talking about where and how technology fits into teacher professional development, the dialogue is about what it is teachers want to accomplish in terms of student learning outcomes.  The design of teacher development suggested here centers on awareness of the power and application of technology in the classroom, not just a “technology” curriculum.  The model implies that professional development should take place every day, all the time.  It encourages teachers to work together to collaborate on real curriculum issues facing them and their students.  

Implications for Evaluation 

Though only a glimpse of the not yet completely articulated demand-driven approach to teacher development is provided here, it is enough to consider how we might go about evaluating such an approach to teacher development.  These criteria evolve from the model itself with a specific attempt to avoid becoming a list of fixed knowledge competencies.  The rapidly evolving nature of educational and telecommunications technology suggests that fixed competencies are relevant only for the acquisition of general foundational skills (keyboarding, point and click, systems operation, navigating).  The criteria presented here attempts to keep teacher and learning foremost. 

The criteria listed below are framed as evaluation questions.  They are overlapping with an attempt to build some internal consistency between the dimensions.  These questions, however, can take a variety of forms and should net be limited by what is asked here.  Each criterion is accompanied by brief elaboration.

	Evaluation Criteria:

Does the Development . . . 
	
	Elaboration

	Provide ubiquitous access to telecommunication tools?
	
	Access to the hardware and software that support change is critical.  Interaction in the form of coaching, mentoring, and critical friendship encourage teacher professionalization.



	Encourage teacher understanding of the research process?
	
	Much of technology focused and infused  professional development is solution oriented.  The focus on the research process puts knowledge into teachers’ hands through the process of inquiry.



	Involve teachers in collaborative, knowledge-building communities?  
	
	Leveraged in the right way, the powerful connectivity of network resources can bring teachers together to share collective knowledge on educational policy, subject area, and professional community.



	Model authentic, inquiry-based, engaged learning?


	
	New technology tools can help us create the kind of situations where teachers are taught exactly the same way we hope they teach their students.  That is, to model the process along with the content.



	Offer just-in-time support?
	
	Information is often most useful when it is just enough, just in time.  Demand-driven development gets teachers quickly to the point where their students are doing interesting work that is clearly facilitated by the technology.  And, it builds skills en-route to the instructional outcomes.



	Honor the K-12 teachers’ knowledge base?
	
	A quality professional development approach finds ways to reflect back the wisdom of the most talented teachers.  Structures are needed (mentor/communication) that pass that knowledge to new generations of educators.



	Encourage teachers to integrate and share the documentation of their practice?
	
	There is increasing teacher awareness that documenting practice in the place where they work is an important and powerful tool to help teachers understand how to improve their teaching.  Development that not only helps teachers document their practice, but finds ways to make it interchangeable helps leverage relevant knowledge—which is a repeated theme throughout this approach.  Evaluators can be of special help here by helping build a common pattern language among practitioners and between practitioners and evaluators for identifying learning outcomes.



	Respond to issues unique to the context in which the technology is embedded?
	
	Learning itself contains so many interacting variables that without unique learning goals and benchmarks that measure them, the penetrating effects of the technology may not be fully noticeable.

 

	Show how technology is and isn’t capable of facilitating learning outcomes?
	
	Technologies adaptations are limited and knowing those limitations are key to helping teachers manipulate the technology to serve their own and their students learning needs.



	Address teachers’ personal assumptions about teaching, learning, and schooling?
	
	Most development programs link technology integration to external factors such as administrator support or time to practice.  An understanding of how teachers’ perceptions about schooling are affected by technology integration is a basis for productive development activity.



	Clearly show how other teachers address problems, situations, and opportunities on common occasions and in common areas of interest?
	
	This question inquires after the presence of a dynamic intelligent data base that gathers, organizes, and displays teacher experiences in addressing common issues.  A registry of collective, evolving wisdom.


These criteria are not unique to many past and present evaluations.  And a few of these criteria have found their way into evaluations of technology programs on a somewhat consistent basis.  But taken together, as a set of guiding evaluation questions that target learning experiences as opposed to hours of training on certain types of applications, these criteria are rather distinct.

Summary

The frequent change in evaluation questions addressing the outcomes of technology on teacher development are partly due to the rapid cycles of innovation that technology tools have undergone.  This iteration of evaluation questions could likely be the next stage of that cycle.  Educators, evaluators, and developers of measurement instruments struggle to keep current with the rush of information needs having to do with technology’s effectiveness.  By casting key evaluation questions from the vantage of learner and teacher development rather than technology capacity, we may be able to avoid that process that often makes our evaluation questions obsolete. However, the complexity of the task should encourages us to focus and to understand the many layers that make up our complex educational environments. Perhaps one of the most important roles of the evaluation of technology in education is to focus all the actors back into re-evaluating what education could do for whom and whom each may assist during the process of lifelong education across communities and countries as well as within them.

Finally, the last year or two has marked a recent shift in schools’ focus on technology, in the western world.  Where once the emphasis was on building and implementing a technology infrastructure, today it is on evaluating the effectiveness of its use in school and classrooms.  Parents and teachers, school boards and administrators, governors and state legislatures, and world governments all want to know if their nation’s investment in technology is providing a return in student achievement and teacher development.  The pressure is on to show that technology has a positive impact on what students learn and how teachers teach.

Changes in Evaluation Practices

Walter Heineke notes that evaluation means many things to many people.  According to Glass and Ellett (1980) “evaluation- more than any science- is what people say it is, and people currently are saying it is many different things” (cited in Shadish, Cook and Leviton, 1991, p. 30). Experts on program evaluation (House, 1993; Schorr, 1997; Shadish, Cook and Leviton, 1991) all indicate that program evaluation have undergone a major transformation in the last three decades, at least in the USA. It has changed from “monolithic to pluralist conceptions, to multiple methods, multiple measures, multiple criteria, multiple perspectives, multiple audiences, and even multiple interests. Methodologically, evaluation moved from primary emphasis on quantitative methods, in which the standardized achievement test employed in a randomized experimental control group design was mostly highly regarded, to a more permissive atmosphere in which qualitative research methods were acceptable (House, 1993, p. 3). The most fundamental shift has been away from a blind faith in the science of evaluation and experimental research methods based on standardized test scores.  These changes in the practice of evaluation have significant implications for questions about the future of the evaluation of technology in teacher education.

It is clear that teaching and learning processes are complex systems. The challenge is to develop evaluation models that reflect this complexity. Just as technology has caused us to reevaluate the nature of knowledge and instruction, it prompts us to reevaluate the forms of evaluation that are brought to bear when examining educational technology.  According to Schorr (1997) we need a new approach to the evaluation of complex social programs, one that is theory-based, aiming to investigate the project participant's theory of the program; one that emphasizes shared rather than adversarial interests between evaluators and program participants. This new approach should employ multiple methods designs and aim to produce knowledge that is both rigorous and relevant to decision-makers.  In order to accomplish these tasks it will be necessary to design evaluations of technology based on the experiences of evaluators, the experiences of program developers, "state of the art" in the field of technology, and learning and the various program descriptions.

Many argue what are needed more than anything else are a new set of learning outcomes for our students.  New learning outcomes must clearly focus on the demands of the New World environment. We need students who can think critically, solve real world problems using technology, take charge of their life-long learning process, work collaboratively and participate as citizens in a democracy. Experts in the area of technology and education such as Jan Hawkins and Henry Becker have developed ideas that could be developed into criteria for new ways of thinking about technology, teaching, and learning. These new learning outcomes could be translated into learning benchmarks and new types of assessment and methods for measuring outcomes could be developed to measure these benchmarks.

Key questions for the evaluation of technology in teacher education center on the extent to which preservice faculty model best practices of technology integration and the competencies of preservice teachers to use technology to effectively tie content to teaching methods at the end of their preservice experience and in the first years of induction. Are teacher educators and other faculty modeling best practices and are preservice teachers learning them and using them? Evaluation must also measure the impact of these practices on the learning of elementary and secondary students.

Implementation analysis becomes important under these conditions.  With all of these complexities, the effects of technology on student outcomes may not be measured in the short-term evaluations because they are not yet evident.   Evaluation must take into account that different institutions and faculty are in different phases of integration of technology, including:

· Purchasing and installing hardware and software

· Training faculty

· Integrating technology into the curriculum and instruction, especially content methods courses

· Evolution of the institution and the program within and beyond its traditional boundaries 

Recommendations

We need to take a formative approach to the evaluation of technology in education, because of the rate of change in technologies. Technology changes quickly while faculty and teachers are often asked to keep up and integrate new ideas at the same pace. The definition of the innovation within education is thus constantly at issue.  We must spend time documenting the program that may be changing over time.

In order to get at the complexities of these processes multiple measures (quantitative and qualitative) should be used. These should include traditional experimental and quasi-experimental designs and include such methods as paper surveys, email/Web-based surveys, informal and in-depth interviews, focus group interviews, classroom observations and document analysis. Evaluation design should incorporate longitudinal studies of cohorts of students over several years. In addition evaluation designs should rely less of participants self-reported attitudes and more on observations of participants actions within learning contexts. Research and evaluation needs to demonstrate the potential of educational technology but in a way that attends to the layers of complexity that surround the processes. We need to include a wide variety of experts and stakeholders in the process of evaluation of technology in teacher education.

Dissemination of research including evaluation

One final point is that we can evolve new ways to disseminate our research to practitioners and involve them in the process. In the USA Hans Becker has created a web site and disseminated through conferences of researchers and practitioners. He has asked his audience for additional evaluation questions to further analyze his evidence gathered for a large study of teaching with technology in the USA is collaboration with Margaret Riel.

A new example currently from Europe is the ICT Educational Research Forum created by a team led by Niki Davis with the educational research community and practitioners in Europe (so far) at http://telematics3.ex.ac.uk/ERF  

This web site supports leading researchers to make presentations of their research to users, with practitioners as a high priority audience. Users are also encouraged to become involved in the discussion  and process of research (Davis and Tearle, in press). 
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