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Introduction

This paper examines the UK's biggest programme of in-service training as a case study of teacher training by distance learning.  This programme, which was funded through the National Lottery, was designed to equip teachers with the practical and pedagogic skills effectively to use ICT in their teaching.  Initially, the programme is discussed within the context of government policy towards teacher education and the use of ICT. Following this, the pedagogic and practical factors which contributed to its failures and successes are examined, a process which draws on independent evaluations of the programme, my own experience of writing materials for it, and examples from other distance learning materials and projects. The aim of the analysis is to elucidate some general principle for the development of distance-learning courses and materials at the level of both policy and practice. 

Policy Background

The trend towards centralisation

Traditionally, the British educational system was very decentralised, with individual teachers and schools having a great deal of control over what was taught as well as how it was taught. It is for example, only just over 10 years ago, that a National Curriculum was first introduced to British schools. Universities had even more control over their courses, being essentially free of any central control or direction. However, in the past 10 years educational policy under governments led by both of the two main political parties has moved decisively towards a much more centralised model with targets and standards being set and monitored by government agencies. For schools, this has involved a moving away from a simple setting of general curriculum objectives (as are for example contained in the National Curricula for the various subjects) towards prescribing the content of individual lessons (see for example the Numeracy Strategy website below).  Importantly, the teaching in all maintained schools (i.e. those which in other countries would be called 'public' schools - a term which in England is perversely used to describe private schools) is regularly inspected by 'The Office for Standards in Education' (Ofsted). Ofsted publishes the reports of its inspections on the Internet and places schools which are deemed to be failing in some respect under 'special measures' and, should it feel that this action is not sufficient, closes them. 

In teacher education the trend to central control led to the prescription of a set of 'Standards for Award of Qualified Teacher Status' (DfEE 1998a and DfES 2002a ).  These general Standards are augmented by more specific requirements regarding trainee teachers' knowledge and pedagogic use of ICT (DfEE 1998b and DfES 2002b)  and in the case of the 'core' subjects (English, mathematics and science) by subject-specific curricula (DfEE 1998c).  Institutions which run courses of Initial Teacher Training (ITT) are regularly inspected by Ofsted (arguably even more rigorously than are schools) to gauge both the quality which they 'train' their students ('trainees' in Ofsted-speak) to meet these Standards and the accuracy and rigour with which they assess the trainees against them.  As with schools, these inspection reports (and the 5 grades given to each course) are publicly available and, again as with schools, courses which are deemed to be deficient are (and have been) closed. 

It can be seen then that, in contrast to the situation that existed in the past, schools and institutions of teacher training are now subject to a very high degree of central direction and control. 

The rise of ICT

Together with this greatly increased central direction of curricula and teaching methods, there has been a concerted effort to increase the use of ICT in education, and there are plans (DfES 2002b) to develop this much further. Some of the more important current government initiatives are:

Key Stage 3 strategy : a concerted programme to raise (inter alia) the standard of achievement in science and ICT of pupils in the 11-14 age range 

Pathfinder programme: funding for a number of municipalities with innovative ideas on how ICT could be used to help raise educational standards to allow them to develop their ideas further 

Computers for Teachers: a scheme to subsidise the purchase of computers by (some) teachers 

Home School Links: a programme to develop a variety of ways of using ICT to improve links between schools and homes

Excellence in Cities: an umbrella project with the aim of raising pupil achievement in inner-city areas.  This has a number of strands including the four listed below.

Beacon schools: the identification of some schools as examples of 'good practice' in a specific area of education (including ICT) and the provision of funding for them  to share their expertise with other local schools

City Learning Centres: 'State of the art' ICT teaching and learning facilities which, while located in one school, are meant to serve a municipality

Educational Action Zones: to help raise pupil achievement in socially deprived areas by means of partnership with (and including sponsorship from) local businesses

Gifted and Talented programme:to help stretch the more able pupils 

(Many of these projects have been the subject of evaluations, links to which can be found in the references.)

In addition, the current government is making extensive use of the Internet as a medium for the dissemination of policy and the sharing of practice.  Most of this is under the aegis of the National Grid for Learning (NGfL) and its local subsidiaries (such as the London Grid for Learning) and the British Educational Communications and Technology Agency (BECTA). This can be thought of as having three main strands.  One strand is the development of a number of 'clearing-house' websites including:

National Curriculum website: containing the National Curricula for all core and foundation subjects, and links to resources which have been evaluated by teachers

Standards website: containing approved schemes of work for all National Curriculum subjects

TeacherNet: a clearing house for all teacher-related information, including links to 'approved' resources for the containing approved lesson resources; 

Teacher resource exchange: a site where any person can post an idea for a lesson activity.  It is not moderated but is aimed at aiding the dissemination of practice

National Grid for Learning:"The gateway to educational resources on the Internet"

A second strand is the development of on-line content for curriculum subjects (DfES 2001a), principally (and controversially) from the BBC.

The third strand is the provision of a broadband internet connection to every school, to allow them more fully to use the content provided both by government approved sources and on the internet as a whole (DfES 2001a, 2001c, 2002b).

From the above it can be seen that two strong characteristics of current British (or more accurately English) educational policy are: a very strong degree of central control of both curricula and teaching methods; and a wide-ranging (and well resourced) set of programmes to change the culture of schools and schooling by bringing the use of ICT into every aspect of educational life. 

The New Opportunities Fund programme of In-service education

The two trends described above meet in the 'New Opportunities' programme (NOF) of in-service training.  As was noted earlier, all new teachers must demonstrate their proficiency in ICT - both in their knowledge of common applications and (more importantly) in their use of it to enhance teaching and learning.  However most teachers were trained before this requirement was mandatory, and to address this the government implemented a £250 million programme of in-service training which had the aim of raising the standards of ICT use of all teachers to those expected of new entrants to the profession.  Controversially, this was to be funded, not by central or local government, but by profits from the National Lottery.  This was implemented using a 'free-market' model - organisations and consortia could apply for accreditation and then individual teachers could select from amongst these.  Such a model might seem at odds with the strong centralisation noted above, but this would be misleading.  All the consortia had to demonstrate that their training would allow participants to reach the same (national) set of Standards, and all courses were subject to inspection by Ofsted - and hence possible closure. The inspection model (and hence the central control) was on output, methods were (essentially) left to the providers to innovate. However, all the providers have a pedagogic model which includes the use of distance-learning materials, usually computer-based but also including paper and video-based materials. 

As might be expected, a large number of organisations enrolled as accredited providers, and these were of many different kinds, ranging from large providers which aimed to cover all subjects all over the country (such as 'Learning Schools' consortium, headed by the Open University and Research Machines - the biggest provider of educational hardware in the UK) through groups which focussed on one subject area (such as the Science Consortium, headed by the Association for Science Education, the Nuffield Curriculum trust and Sheffield Hallam University)  to those organised from within a single municipality. 

The groups which have proved most successful are the large national providers - especially the learning School Consortium, and those which are both well resourced and have acknowledged expertise in one curriculum area - such as the Science Network.  This is perhaps to be expected.  Producing high quality teaching and learning materials is a very expensive task, and it was the providers that either sought a very large clientele or those who concentrated on one area of knowledge that were most easily to provide the requisite level of resourcing. 

What makes a good course?
No-one really knows how to construct 'perfect' distance learning courses. However, by examining existing courses and learning from their successes and failures, one can tease out principles and practices which can then be applied to future courses - and these in turn, when critiqued can provide more evidence for future generations of course developers.  This section is a contribution to that process - and it is important to see it in this light since when reading a critiques such as that which follows it is easy to assume that the author is criticising the work of others from 'Olympian heights'.  This is not my intention.  I have tried to write parts of a distance learning course for science teachers, and am currently responsible for the production and maintenance of distance learning materials for ICT teachers, and this  has induced a deep sense of humility - since even when one believes that one knows (at the level of principle) what seems to work (and what does not), and can give examples to substantiate this belief, it  does not mean (at least in my case) that one has the ability effectively to put these ideas into practice.  So, what follows is written as a series of decisions I believe need to be made in the construction of any distance-learning course together with examples of what thinking about these issues (or not) meant for the NOF (and occasionally other) programme. 

Decide whether it is a course

There is a world of difference between on-line (or other distance learning) resources and courses. For example, the Imfundo initiative is a major programme to develop on-line resources for teacher education to be locally delivered in sub-Saharan Africa. On a much smaller scale, I have produced about 220MB of course materials for the course I run to train specialist teachers of ICT. The point is that both of these examples (although very different in scale) rely on the availability of an appropriate teacher to (say) facilitate discussions and respond to individual and group queries; both are designed to be used by groups of students, not individuals; and both act as a central source of resources which cannot be found locally - in the case of Imfundo due to the lack of resources in the participating countries, in the case of my course, due to the poor resources for the development of ICT capability found in English schools.  Distance learning courses need additionally to build in a pedagogy to their materials that equates to the support and learning that can take place from both a good a teacher and one's fellow students in a way that is not necessary for resources - and this is a hugely more difficult task.  Most NOF courses, including those from the more successful providers opted for a mix of modes of delivery and had at some local support available.  However, a number were still criticised (Ofsted 2001) for providing extensive packs of paper-based manuals and involving technical problems without face-to-face support.  

Decide where the beginning is, so you can start there - and not before

Ausubel's famous dictum to 'find out what the learner already knows and teach them accordingly' (Ausubel 1968) has become a commonplace in science education research and curriculum development,  but it is rarely implemented - or at least the second part is.  One of the strengths of the NOF programme was that it attempted to do precisely this, by means of a detailed 'need assessment' before they started the course.  Although, as is to be expected, different providers varied in the extent to which their course materials met the range of needs found, all had to provide starting points and pathways for learners with different degrees of ICT expertise.  What they did not have to do, and what would have enhanced the programme considerably, was to provide a similar variety of pathways for participants with varying degrees of practical pedagogic knowledge of the use of ICT in teaching. This, I would suggest is one of the reason why evaluations of the programme's approach report participants as criticising it as for being over-prescriptive and insensitive to the needs of their own school. 

Decide on the media

Distance learning is not a new concept, for example in the UK the Open University has been providing distance learning courses for over 30 years. What had changed in the medium of delivery.  The Internet and CD-ROMs have augmented (and in many cases) supplanted the traditional means of delivery - books, videos and TV.  Since the NOF programme was designed to develop the use of ICT, it naturally relied heavily on computer-mediated material, primarily delivered through the Internet.  The Internet has many advantages over other media, but also (at least) one significant drawback.  It prime advantage over both books and CD-ROMs is that it can be more responsive, it can change in order to meet the changing needs of the learners and can be used as forum for the exchange of material produced by the participants.  For example, as I write, the course website for which I am responsible (for the IT PGCE) has been updated with new material nine time in the last six weeks - and was changed even more frequently earlier in the year. In addition, it contains examples of student work produced from 16 different activities.  This form of responsiveness is not available using other media, although the sharing of products can be overcome by the use of a conferencing system.  The NOF course I was involved with used a mix of Internet-based (and not frequently changed) course material, augmented by the sharing of opinions, experiences and student-produced material through a conferencing system - in our case FirstClass. An alternative to a conferencing system is simply to use vanilla e-mail. On the PGCE course we tried FirstClass but busy students often did not log-in for extended periods of time.  Using an e-mail list lacks the permanent display attributes of a conference, but ensures that everyone sees ever communication as soon as they access their e-mail. 

The one huge disadvantage of the internet is that, in most cases, participants have to access it using slow modems. Even if all participants have access to a computer - and to help ensure this the Open University in England used to 'give' a computer to all those training to be teachers via its distance learning courses - and a stable telephone line, the speed with which multimedia materials can be accessed is frustratingly slow.  While the PGCE course site can alleviate this by having essentially no pictures, a distance learning course in science education would wish participants to see both on-line experiments and videos of good teaching practice. To gain an impression of how slow this can be, see for example the excellent series of on-line experiments 'Virtual Chemistry' from the University of Oxford. This suggests that the ideal would be 'core' of multimedia resources distributed via CD-ROMs used in conjunction with more responsive internet-based material.

One huge problem with teaching science (or the use of ICT in science education) via distance learning is 

For example, the NOF course for which I wrote material had to produce a unit on datalogging and yet at the very early stages of the programme's development it was decided that participants would only have to have access to MS Office and 

If one is training teachers, in either ICT or s

The materials need to incorporate the pedagogy one is advocating - and many, perhaps most web-based distance-learning courses do not.  For example, I once watched someone participating in a major national project designed to train teachers in the use of IT- and she was copy typing.  I asked why and was told that this was to teach word-processing - which of course it was not. I then asked what were the words she was typing and was told it was a book chapter which started "The use of information technology will transform the classroom processes."………

Steep learning curve – so  need variety of pathways in:

But learning can be of numerous things – science knowledge, science pedagogy; ICT knowledge; ICT pedagogy and management skills

Providing on-line materials is only the first step; what is even more important is the development of pedagogic models to guide teachers.  As one LEA ICT manager put it “Content is not about content; its about delivery models.” 

Lack of clarity of its purpose

Basic ICT courses are often delivered in a very step-by-step approach and classroom observation suggests that many teachers reproduce this in teaching pupils in a way that mitigates against productive learning…

‘teachers often talked to pupils about technical issues rather than the subject that was supposed to be the focus of the lesson…

the emphasis seemed to be upon ICT skill acquisition rather than upon using ICT to support learning…..

Becta (2001b)

What does the learner have?

Time and equipment?

Datalogging equipment - another reason for having (at least some) 

OU used to overcome this problem by the use of summer schools 

Decide how to match activities to principles and learning objectives

Bad – furryelephant

Good – games; sodaplay

Factors leading to success – and failure

Sense of purpose of the training – how it fits in the wider picture – and a realistic and achievable vision of how it will affect them.  E.g. through vignettes (extract) and real examples of current practice – e.g. from Subject specific – not generic

Training materials (and trainers) need ‘street cred’  - real examples from real classrooms

Focus on capability rather than skills

Out of school time training

Ability to use ideas techniques in the classroom

Computers at home – Computers for teachers initiative

Carrot and stick

Skills vs capability

Some examples:  cutting and pasting; reading – and more reading; 

‘Community of practice’ – Christina will have moroe to say on this

Need to develop a shared purpose – exchange ideas and frustrations the latter within the community and the former more widely. SO – there is a need for some kind of conferencing system.  Given the structure of the programme this needs to be Asynchronous – the IoE used First Class. 

Summary - what contributes to an effective distance learning programme?

This section summarises, in the form of series of bullet points, what I believe are the main lessons of the NOF programme for policy makers and course developers interested in helping teachers learn with - and then use - ICT. This format necessarily means that they are written in a rather dogmatic form, but has the advantage that they provide a clearer focus for discussion. 

Most of the points made are neither new nor revolutionary - but they are important.  The NOF programme has shown that distance-learning materials can propagate bad practices and principles at least as easily as they encourage the development and dissemination of good ones. 

Policy:

Not isolated courses but a coherent programme: one-off courses have no lasting effect, there is a need to create a culture in which change can be sustained 

Distance learning is not a cheap option: good quality distance learning materials are expensive to produce in both money and person time

What is learnt must be capable of being used: school equipment, organisation and curricula need to allow learners to use what they have learnt in their teaching

Not an end, only a beginning: initial courses are precisely that - there is a need to develop a community of practice and  a climate where continuing professional development is valued (and available)

'Let a thousand flowers bloom': governments are not experts in pedagogy  - central control and monitoring of outcomes does not equate to control of delivery

Evidence not rhetoric required: there is a need for a systematic and sustained programme of research to develop a practical pedagogy of teaching and learning with ICT

Course design and content: 

Start where the learner is: the learners' needs must be ascertained, so that the courses can be accurately targeted - and pathways suited to their specific needs can be followed

Teachers are experts too: courses need to value the expertise of their participants and not (even implicitly) propagate a ;deficit' model 

Resources do not make courses: there is a huge difference between producing on-line resources for a locally supported course and stand-alone materials - the latter being much more difficult to get right

Start simple:  one does not need to be an 'computer expert' in order to start using ICT effectively in ones teaching - and courses need to reflect this by means of concrete examples

Focus on capability not (just) skills: knowing computer-related skills does not mean that one can use them effectively in the classroom

ICT should change practices not principles: there is a need to develop ways of using the new technologies to implement existing principles of pedagogy - and not allow it to subvert these

Value style over substance: reading text and looking at pictures (even pretty and/or moving ones) is no more valuable when it is on a computer than when it is in a book - and is a lot harder to do comfortably  

Pedagogy of delivery must match pedagogy of rhetoric: effective programmes employ the pedagogy they espouse - otherwise they lack 'street cred'

What is learnt must be capable of being used: courses need to relate to, and be based on, teachers professional practices  - general ICT courses do not work

Not a one-way-street: there is the need to develop fora  to facilitate communication between participants  and back to the course providers - information needs to flow in both directions

End note - Why bother?

This paper, like the government policy and in-service programme it discusses, has taken it as a 'given' that the use of ICT will help pupils learn science better - but will it?  Given the huge sums of money which are currently being spent, both in the UK and elsewhere (including Brazil) on providing schools with ICT equipment and teachers with the necessary technical and pedagogic skills to use it in their teaching, the evidence-base for this spending is not overwhelming.  For example an important recent book on science education which surveys the contribution of research to science education (Millar et al 2000) does not have a single reference to ‘information technology’ or ‘computers’ in its index (compared with 21 on the ‘nature of science’) despite having chapters devoted to ‘Designing teaching situation in the secondary school’, ‘Learning to teach science in the primary school’, ‘Managing science teachers’ development’, ‘Interesting children in ‘science’ for all’’ and ‘Didactic of science’ to all of which one would have hoped that ICT had something to contribute. A similar (but shorter) book (Osborne and Monk 2001) does have a chapter devoted to the use of ICT in science learning, but the studies  it reports are almost invariably small scale and localised.  (This is not a criticism of the authors of either book, but rather a general comment on how little attention ICT has been given in research work on the learning of science.) However, this does not mean that those who believe that ICT can make a difference to learning have no evidence to support their assumptions.  For example Becta (DfES 2001b) and Ofsted (DfES 2001d) have both provided data to support the existence of independently of social class, 62% of primary schools judged (by Ofsted) to have ‘good’ use of ICT have on or above national standards in science, against 43% of schools with unsatisfactory use of ICT.  In secondary schools there was also a difference: 61% of pupils in schools with ‘very good’ ICT gained 5 or more GCSE passes at grade C or above, compared with 52% in schools with ‘unsatisfactory’ ICT (DfES 2001c).  However it is not simply a matter of adding a few computers to a school in the expectation that results will improve, for two reasons:

1 there appears to be a minimum ‘threshold level required  - there is very little difference in the GCSE results of schools with ‘Good’ ICT and those with ‘satisfactory’. 

2 the quality of ICT management is also a very significant factor.  

Therefore, independently of other arguments for the use of ICT in science lesons  (such as for example those linked to perceived need to produce an ICT-literate population or the role that ICT plays in ‘real’ – c.f. ‘school' – science), there is also some evidence that training teachers to use ICT effectively will improve their student's science learning. However this is clearly an area that requires much more detailed study - not least to help inform the development of an evidenced-based pedagogy for learning with ICT. 
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Web sites:

Government

Beacon schools:
http://www.standards.dfes.gov.uk/beaconschools/

Becta: 

http://www.becta.org.uk/

City Learning Centres:
http://www.standards.dfes.gov.uk/excellence/policies/CLC/

Computers for Teachers:
http://cft.ngfl.gov.uk/

Department for Education and Skills: 
http://www.dfes.gov.uk

Educational Action Zones:
http://www.standards.dfes.gov.uk/eaz/

Excellence in cities:
http://www.standards.dfes.gov.uk/excellence/

G&T: 
http://www.standards.dfes.gov.uk/excellence/policies/GiftedAndTalented/

Home-school links:
http://www.becta.org.uk/homeschoollinks/

Imfundo:
http://www.imfundo.org/

Key Stage 3 Strategy: 
http://www.standards.dfee.gov.uk/keystage3/

Learning Schools:
http://www.learningschools.net/

London Grid for Learning:
http://www.lgfl.net/

National Grid for Learning: 
http://www.ngfl.gov.uk
New Opportunities Fund:
http://www.nof.org.uk/

Numeracy strategy site:

http://www.standards.dfes.gov.uk/numeracy/

Ofsted: 

http://www.ofsted.gov.uk/

Pathfinder programme:
http://www.becta.org.uk/supportproviders/pathfinderprogress/

QCA


Teacher Resource Exchange: 
http://tre.ngfl.gov.uk/
Teacher Training Agency:
http://www.canteach.gov.uk/

TeacherNet: 
http://www.teachernet.gov.uk/

The Science Consortium:
http://www.scienceconsortium.co.uk/

The Standards Site: 
http://www.standards.dfee.gov.uk/

Other

FirstClass conferencing system:
http://www.softarc.com/

Furryelephany:
http://www.furryelephant.com
IT PGCE at the Institute of Education:
http://www.ioe.ac.uk/scitech/Courses/ITPGCE 

Schneider lab:
http://www.lecb.ncifcrf.gov/~toms/sodaplay.html

Sodaplay:
http://sodaplay.com/
Virtual Chemistry:
http://neon.chem.ox.ac.uk/vrchemistry/

