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Abstract.
This paper provides information about how one institution in England has decided to provide an ICT rich mathematical education environment as part of its pre-service teacher education for mathematics teachers of pupils aged 11-18. It provides a rational for the course design, and gives further information about the elements of the course. It is built on an earlier course that has been adapted due to the large scale introduction of interactive whiteboards into mathematics classrooms in England. It details a number of features that make it a highly innovative course for its students.

Background

In England the publication of circular 4/98 (DfEE, 1998) made a number of significant changes to pre-service teacher education. One of these was to make it a requirement that all those gaining Qualified Teacher Status achieve a set of ‘information and communications technology standards’ associated with the circular. The original course that was developed was reported in Miller, 2000.

In early 2000 a relatively new technical development, the interactive whiteboard (IAW), started to gain a ‘foothold’ in English schools. An IAW is basically an electronic device that is attached to both a computer and a data projector. It is usually fixed to a classroom wall and typically is about 1700 mm wide by 1200 mm tall. The image from the computer screen is projected onto the IAW by the data projector. The user can then stand next to the IAW and use a special pen or a finger (depending on the make of the IAW) to control the computer - since the ‘signals’ from the pen or finger are sent back to the computer by the IAW. In effect, the pen or finger acts as the mouse, allowing the user standing at the IAW to control the computer. Most IAWs come with IAW related software.

Also, at this time, considerable government funding was being invested in the education system in England and Wales. This led to increasing purchase of IAWs by schools. Costing £3,500 for each installation, there were perceived advantages in the use of the IAW see, for example, Greiffenhagen (2000) and Glover and Miller (2001). Typically schools early on were able to fund the installation through special grants or through allocating school finances. Over 2003-04 the government provided an additional £50 million for the purchase of IAWs.
At Keele we have been at the forefront of research into the use of IAWs in mathematics classrooms for pupils aged 11-16 (for example, Miller et al. 2003a) and for pre-service teacher students (for example, Miller et al. 2003b). We therefore adapted our ICT rich course to take account of the continuing increase in IAWs being placed in mathematics classrooms and our findings.

The ICT rich mathematical education environment

The ICT culture

At the course design level ICT is ‘highlighted’ in our recruitment literature and potential applicants for the course are likely to have read the Office for Standards in Education inspection report on our course (OfSTED, 2002), stating that the ICT component of the course is considered a ‘strength’ of the course.

As part of the interview process applicants usually see the IAW in action and we clarify our expectations of them in terms of the important role of the IAW on our course and in the future of teaching. At the following interview, where specific questions are asked about personal and mathematical ICT skills, applicants are advised about the importance of improving ICT skills before the start of the course. Once accepted they have to complete an ICT audit before the course starts.

We still adhere to the view expressed in Miller, 2000, that “students are quick to adopt the current climate of opinion about the role of new technologies that they see exemplified by their own subject teachers” - based on the impact of student perceptions of ‘subject’ as discussed by McMahon and Gardner (1995). To this end the mathematics course design not only allows us to act as ‘role models’ but also looks to set an ICT culture by providing:

· over 90% of the sessions where the use of the IAW is central to learning

· ICT applications such as spreadsheets, graph plotters and geometry programs that are integrated ‘seamlessly’ into sessions

· regular timetabled subject-based ICT sessions

· a requirement that all students will have used ICT at least twice with a class or small group of pupils on the first 7-week teaching practice

· a subject-based ICT assignment

· a form to monitor the student’s use of ICT with pupils

· a laptop computer for a group of students to use in schools with pupils

· a CD-ROM of resources that includes ICT training resources

· IAW specific software, user guides and a tutorial programme that can be followed to learn how to use an IAW

· lesson materials that incorporate ICT and/or IAW use

Laptop computers

Although almost all our students now have their own computers, we still consider laptops an essential piece of equipment (9 amongst 30 students), since they give our students access to all the mathematics programs that we use and they ensure that students can use ICT with pupils.

Assessment

To ensure that all our students can demonstrate that they have ICT as a ‘strength’ we have linked aspects of ICT knowledge, understanding and skills with the formal assessment process.

Key features of the ICT in mathematics course

Basic Support for Cooperative Work

We require that our students share work and ideas, so we have placed them in eight groups. Within these groups they have to: solve a mathematical problem and produce a solution using, for example, PowerPoint; design a number of posters to illustrate the mathematics possible in a topic, such as trees or jewellery; produce a resource and lesson plan related to citizenship in mathematics; and provide a review of a website useful for the teaching and learning of mathematics. To facilitate sharing we use a free access website, Basic Support for Cooperative Work (BSCW) (http://bscw.fit.fraunhofer.de/) where any individual can register, create an area; invite others to join; and allow users to upload and download files. The assessment process requires that students have to put their poster, citizenship and website information onto the shared area.

The use of the IAW

The majority of our mathematics students are placed in at least one school where they will be able to use an IAW. We therefore require, as part of the assessment process, that they produce an original IAW resource, of at least 10 pages, for a one hour lesson together with an appropriate lesson plan, and place both parts on the BSCW site. The software is on the CD-Rom and we provide sessions on how to use it.

In reality, many of our current students will create many such resources since they have considerable access to IAWs. A few will not use an IAW in either of their teaching practice schools, but within two years we expect this to change.

Spreadsheet skills

At the start of the course all the mathematics students already have reasonable personal spreadsheet skills. Therefore to challenge them we require that they make an interactive worksheet in Excel. This is a file that provide an activity for pupils and then offers feedback. Typically these files use: “if” conditions, to set up automatic checking of answers; conditional formatting, allowing automated coloured responses; ‘macros’, to clear answers and set up new questions; and scroll bars, to change parameters. Once completed the interactive worksheet has to be tried in school with pupils. This then has to be written up, with the report and file placed on the BSCW site. Almost always students report success with the interactive worksheet, indicating that it motivates pupils and supports understanding. Occasionally students show pupils how to make such a worksheet and ask them to design one for younger pupils. A similar activity involves the use of some commercial short programs with pupils.

The pedagogical use of spreadsheets is considered as topics are covered in the general mathematics sessions; for example a session on ‘body’ mathematics examines the use of scatter graphs and lines of best fit.

The use of ICT in the teaching of mathematics

At two specific points in the course we ask students to report on their use of ICT with pupils. This involves a lesson plan, the ICT resource, any other materials used in the lesson and, most importantly, a critical review and evaluation of the lesson plan and the lesson. All these components have to be placed on the BSCW site. One session comes at the end of the first teaching practice and the other midway through the second practice, so we expect there to be a clear change of understanding as students become more experienced both generally and in terms of ICT use.

Conclusion

We are now in our fourth year of using BSCW and believe that in the last two years it has been used to good effect by the students.

The IAW activity has been used for one year. Our evaluation indicated that we needed to provide more guidance for students, so in our second year we have issued all the relevant user manuals and tutorials as well as the software, and invited an ‘experienced’ teacher to demonstrate examples and discuss pedagogic principles.

The interactive worksheets have been used for the last seven years. For the last two we have provided clearer guidance, also expecting a wider variety of skills and understanding to be shown. In practice it has meant that there is much more variation as those students with advanced spreadsheet skills use more of their expertise.

This year has also seen us place our students in groups with the intention that it might extend the sharing of materials and increase the overall creativity of the group as they undertake the poster and website work. We also hope that it might lead to an increase in group work in their classes and improve the administration of laptop use.

Eventually all classrooms in England will have IAWs and as such all teachers will need to be trained in their use if their potential is to be fully exploited. We believe that all newly qualified teachers should have a good beginning understanding about how to use an IAW to good effect and have designed our course so that this might be the case.

At present the uptake of IAWs outside the UK is still in its infancy. We hope that this paper can help mathematics teachers in other countries realise the potential of the IAW.
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