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Executive summary
1. This interactive whiteboard (IWB) research was undertaken over two years by a team of teachers

working with the Keele University interactive whiteboard team led by Dave Miller.

2. Our evidence is drawn from extensive and on-going literature searches, video recordings and
direct observation of secondary mathematics teachers using IWBs and our wider working with
schools over a three year period. This was supplemented by transcriptions of discussions (from our
regular meetings) with the members of the research team using a Developmental Work Research
approach.

3. All members involved in the research reported making considerable progress in terms of their own
professional development.

4. Our video evidence suggested that most of the teachers making up our video sample, whether
experienced users of IWBs or not, tended to ask low-level questions that in terms of Bloom’s
taxonomy (1956) focus on only knowledge, comprehension and application. We saw little that
offered pupils an opportunity for analysis, synthesis or evaluation – the higher level processes that
society seems to be requiring of its workforce.

5. In addition we have brought into this work our experience in Initial Teacher Education, our regular
teaching on IWB and Cognitive Acceleration in Mathematics Education professional development
courses, the work on questioning by Watson and Mason (1998) and the work of Dalton and Smith,
1986, concerned with Bloom’s (1956) taxonomy.

6. In the secondary mathematics classroom we have therefore used and tested a pedagogy for the
IWB that we have termed ‘at the board, on the desk, in the head’. This is an interactive way of
working with the IWB so that all lesson activities are integrated into an interactive (rather than a
didactic or presentational) whole and orchestrated/facilitated using the IWB software as the means
of storing and organising all the electronic resources for the lesson. The report details underlying
assumptions about the ‘look’ of such a mathematics classroom. A typical lesson will have pupils
interacting with the teacher, the IWB and with each other and would involve some of the similar
features found in lessons that are typified by the approach of Swan (2005) and by the Improving
Learning in Mathematics materials found at
http://www.ncetm.org.uk/Default.aspx?page=13&module=res&mode=100&resid=1442.

7. We have incorporated some exemplar material at www.iwbmathstraining.co.uk and colleagues can
add to this as they develop materials. We will be continuing to add materials to this website over
the next few years. In addition a Mathemapedia entry for this approach can be found at:
http://www.ncetm.org.uk/mathemapedia/BoardDeskHead

8. We would support the comment from the recent OfSTED report Mathematics: understanding the
score (paragraph 57) that more curricular and guidance documents should draw attention to the
potential of IWBs. In addition, in terms of teacher workload, the agencies involved in producing
such documents should provide IWB-ready materials rather than expect teachers to produce
versions for themselves (and for this to be replicated in schools all over the country).

9. We have devised a diagnostic questionnaire that teachers can take to help them answer the
question “How interactive are your lessons?”

10. We recognise that teachers need continuing professional development in order to enhance their
teaching of mathematics with an IWB and have created a framework to support the development of
interactivity. We would recommend that this framework is followed by teachers working in pairs (or
as a department). This SPORE (Skills, Pedagogy, Opportunity, Reflection and Evolution)
framework to interactivity considers the technological Skills of the teacher (in creating for and using
resources at the IWB); sees those skills used with an appropriate Pedagogy (such as ‘at the board,
on the desk, in the head’) that includes appropriate higher-level questioning (e.g. in terms of
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Bloom’s taxonomy); this provides an Opportunity for the teacher to use the IWB in a variety of
interesting and creative ways and in so doing create (new) opportunities for pupils; Reflection on
the teaching, pupils’ activities and learning then follows such use; finally, as a consequence,
Evolution takes place as the teachers (and pupils) adapt and move on –around the SPORE cycle.

11. There is evidence to suggest that many ‘practical’ problems still need to be solved in mathematics
classrooms relating to IWB use. These include positioning; lighting arrangements; ICT
arrangements in schools that allow mathematics departments to access electronic mathematics
resources that they want to use; and effective systems to share electronic materials (with both
other staff and pupils).

12. Our evidence suggests that for a variety of reasons, including the piecemeal introduction of IWB
technology into schools and the lack of continuing professional development, too often the IWB is
being used for presentational purposes, showing mathematics as a set of rules, theorems or ideas
that need to be demonstrated before pupils complete exercises. This use is typical in some of the
popular IWB commercial materials – thereby reinforcing the presentational rather than the
pedagogical advantages of the IWB.

13. As a consequence there is a need for a further range of IWB resources to be developed that reflect
the nature of interactivity. These materials should be developed to offer, for example, practical
activities together with a variety of ‘interesting’, ‘enthusing’ and/or inspirational starting points with
indications of the way in which they might be used, and include direct links to further internet
sources and the New Mathematics Curriculum for 2008 onward.

14. The IWB still has the potential to transform mathematics teaching, and in many cases it clearly has
done this. It is our view that the level of support needed to enable mathematics teachers to develop
an appropriate mathematics IWB pedagogy has been greatly under-estimated.

15. The introduction of the new mathematics curriculum, the abolition of the KS3 tests and the
introduction of the Bowland maths activities may mean that mathematics teachers are looking to
develop their mathematics pedagogy. We need to make sure that this opportunity is not lost and
work systematically to see that teachers are provided with IWB materials that allow for enhanced
interactive use.

16. We can no longer accept the assumption that simply placing an IWB in a secondary mathematics
classroom will produce improved results in mathematics. As with a lot of technology the ‘Conscious
Competence’ ladder (through lack of professional development) will mean that a number of
mathematics teachers are not aware of what is possible in terms of enhanced interactive teaching
with an IWB.

17. To help support such enhanced interactive teaching we have made ‘conservative’ suggestions
about should be included, as a minimum, in a typical secondary mathematics classroom (see
Appendix 4).

18. We have also put together a minimum set of software that we believe secondary mathematics
teachers could use to help support pupils’ learning of mathematics (see Appendix 5).

19. The National Centre for the Excellence in the Teaching of Mathematics has a role to play working
with relevant bodies to ensure that secondary mathematics teachers are provided with professional
development opportunities that allow them to use an IWB in an enhanced interactive way.

20. We will be looking to continue and extend our work developing interesting and exciting ideas of our
own as well as looking to encourage others to provide IWB ready materials that allow teachers to
operate in a way that is fit for purpose for the pupils of the twenty-first century.

21. This Final report can be found at: http://www.keele.ac.uk/depts/ed/iaw/docs/ncetmreport.pdf
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Context
This research was undertaken by a mixed team over
eighteen months where some team members were
experienced researchers into IWB use, some were
experienced in delivering IWB professional development,
(some were both) and the others used IWBs for virtually all
their teaching.

The aim of this development-led research was to help
mathematics teachers, both those new to interactive
whiteboards and those who are not enhanced and/or
interactive users, to adapt their pedagogy in order to ensure
that pupils’ learning is enhanced. The intention was to
create, trial and finalise a set of materials and resources,
including a CPD framework, that would be usable as a
stand-alone resource to help mathematics departments and
individual teachers develop and adapt their pedagogy in
order that IWBs might be used more effectively and
efficiently by more secondary mathematics teachers.

Our earlier work and that of others has shown that use of the IWB in the classroom appears to have
brought some improvements to mathematics teaching, but that this had not necessarily led to changes in
pedagogy or to considerable improvements in pupils’ understanding (e.g. Moss et al., 2007, and Miller &
Glover, 2006). Our evidence from detailed observations of teaching in seven secondary schools (Miller &
Glover, 2006) had suggested that many IWBs are used more for their presentational impact rather than
for their interactivity. We also note the report from the General Teaching Council of England (GTC), 2008
and the OfSTED report (OfSTED, 2008) that seem to be reporting similar things.

Evidence has been collected by and from the team and from our observations (direct or video) in the
many schools that we have worked with over a number of years. Our sample is not random, neither was
it selected to be representative of the secondary mathematics sector, however we believe that what we
have found is not untypical – hence the authors’ decision to produce this report in this particular format.

The team
The team from Keele University (Dave Miller, Doug Averis and Derek Glover) was supplemented by two
teams of teachers. Initially there were 6 team members who, by chance, happened to be using the same
make of IWB. Later another team of 3 teachers was established who used the other main make of IWB
(this came about from a training course run at Keele), however after the first meeting of this second
team, it was decided that all teachers should be in one group to ensure that findings and materials would
be of value to all teachers. The team had a mixture of experience both in terms of teaching and working
with IWBs and computer software. Team members and affiliations:

Andrew Holmes, John Taylor High School
Camilla James, Tarporley High School
Dave Harrington, Walton High School
Dave Miller, Keele University
Derek Glover, Keele University
Doug Averis, Keele University
Fran Wilson, Parkside Federation
Kathryn Moore, All Hallows Catholic College
Mark McCourt, Harry Carlton School
Russell Harris, St Thomas More Catholic College
Sam Buckle, Queensmead School
Simon Curzon, Alsager School
Susan Cubbon, St Albans High School for Girls
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Methodology
The work was built on and extended some of the IWB work
already undertaken at Keele. It involved a detailed analysis
of a small number of video recordings of mathematics
lessons taught by new and inexperienced users of
interactive whiteboards (these had already been looked at
in a different way for two earlier projects). We also
collected video recording of the initial group of teachers
and used a small number of videos that we had
subsequently collected from another school. The analysis
was undertaken by the Keele team using a structured
analysis framework.

The developmental-led nature of this work has meant that the Keele team has also supported and
considered the progress of themselves and the rest of the team - collecting evidence in their roles both
as teachers and as ‘IWB trainers’. We have also brought into this work all the visits to and classroom
observations made in schools by the Keele team over the last three years.

In addition we have undertaken an extensive examination of the research literature (e.g. Miller and
Glover, 2008, Higgins et al., 2007) and added to these data information collected from many other
discussions we have had with others associated with secondary mathematics teaching including
teachers in training, mathematics teachers, mentors, teacher trainers, National Strategy Mathematics
Consultants and local authority advisers. Although it might be argued that this is body of evidence is
largely anecdotal in nature it does allow us, in our view, to situate our work in the wider mathematical
arena and is, we believe, reasonably typical of what is happening more widely in secondary mathematics
in terms of IWB use.

We have worked using an approach known as Developmental Work Research that brings together
university and school teaching staff in a non-threatening situation. This approach was developed by
Engestrom (1987, 1999, 2001). The initial meeting followed the Tuckman (1965) pattern of behaviour
with later meetings following the six stage approach suggested by Leadbetter et al. (2007). This has
promoted a ‘team’ approach with considerable gains for the participants. We followed a structure of
reporting on progress, developments since the previous meeting, individual findings and then reflection
on materials and their use and their relationship to the new secondary mathematics curriculum (of
September 2008).

There were seven one day meetings, roughly one a term, of the first group - the last three were attended
by the second group as well. The purpose of the meetings was to build on the video evidence using the
experience of the individuals in the group (including the Keele team) in developing their IWB practice.
The focus of the days was to look at both mathematical and IWB activities used by members of the
group and to attempt to begin to analyse these in terms of the key features of such activities in order that
we might arrive at a framework for an appropriate pedagogy for IWB use in secondary mathematics. The

analysis of the video recorded lessons also
helped to inform the development of this
framework. This process involved a cycle of
activity, discussion, reflection and tasks that
extended the work for all the team members
beyond the meeting days. Meeting minutes
were taken and discussed at the next meeting.
At each meeting team members brought along
more activities that were shared and/or shown,
discussed, used by others back in school to
help inform the next meeting. Three of the
participants said that they were now using this
structure in their departmental work in their
schools.






