
The learning and technology committee was established by the Further 

Education Funding Council (the Council) to provide advice on measures it 
might take to promote the use of technology to enhance the provision of 
further education. 

We have received a considerable body of evidence from colleges and other 
interested parties, commissioned research and considered the lessons 

from relevant initiatives elsewhere, including the higher education sector. 
On behalf of the committee I should like to thank all those organisations 
and individuals who gave so readily of their time to assist the committee 
in its work. 

The pace of change in the development of technology hardly needs 
comment. Even in the short life of this committee, we have seen the 

Internet becoming a focus of worldwide debate, together with rapid 
developments in multimedia and a growing awareness of the potential of 
virtual reality applications. 

Since its first meeting in November 1993, the committee has also 
witnessed significant changes in the further education sector. Evidence 

has highlighted common issues faced by the sector and left us with a 
shared conviction that more effective use of technology will be a key 
factor in making further education available to a wider audience and in 

making students' experiences exciting and relevant to their current or 
future working lives. 

The committee recognises the strong sense of individuality and autonomy 
of colleges, but is convinced of the benefits of collaboration in this 

innovative enterprise. With this in mind, the committee has attempted to 
fulfil its remit through recommendations which will harness appropriate 

technologies to extend the scope of further education and enrich the 
experiences of students and staff. Our recommendations are intended to 
encourage cost-effective, sector-wide developments in the use of 

technology to promote learning whilst enabling colleges to tailor facilities, 
systems and services to match their individual circumstances. 

Sir Gordon Higginson 
Chairman 
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The learning and technology committee was established by the Council in 
July 1993, to advise on measures it might take to promote the use of 
technology to enhance the provision of further education. The first 
chapter of the report summarises the major changes experienced by the 
sector during the past five years, the colleges' responses to those changes 
and the emerging technologies that are so profoundly affecting education, 
business and society at large. Chapter two illustrates the diversity which 
characterises the use and development of information and learning 
technology in the further education sector. Within this context, most 
colleges have pockets of excellence and areas which would benefit from 
development. The chapter identifies general issues associated with the 
development of technology which affect everyday decisions. The 
importance of supporting teachers is highlighted and the need for 
assistance in developing a broader context for the management of 
learning is considered. The chapter concludes with illustrations of how 
existing technology might be used to develop the range of provision 
offered by colleges and identifies inhibiting factors which might be 
addressed through the committee's recommendations. 

Chapter three explores the case for co-ordinating developments across the 
sector. The influence of the commercial market is considered and ways in 
which it can be developed are identified. The comm.ittee's view that 
sector-wide action will encourage collaborative initiatives is set out and 
the case for making networked communications available to all colleges is 
argued. The chapter summarises a range of established initiatives 
operating outside the sector and identifies some of the lessons that can be 
learned from them which guided the committee in formulating its 
recommendations. 

The committee's reasoning behind its specific recommendations is 
explained in chapter four. The committee believes that the sector needs 
enabling mechanisms to improve the effectiveness of students' learning, 
provide better quality information, facilitate the development of new 
markets, encourage collaboration and reduce duplicated effort. A sector
wide initiative is recommended, the main components of which are: 

• a staff development programme designed to enhance the 
professional skills of the sector's staff and to alert them to 
opportunities presented for more effective teaching and 
learning using modern technologies 

• specialist information and advisory centres, to evalua 
on the use and exploitation of technology to inform. Ie 
identify areas which might benefit from commissioned 
and establish standards for the development of 1'"£>"·0111"" 

would be of use to the sector and commercial suppliers· 

• demonstration projects through which good practice 
application of technology to support learning can be 
and disseminated 
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• access to a high speed communications network linking the 
sector's colleges to each other, to relevant national agencies, 
and to the Internet and other networked information resources 
and databases 

• a research programme which provides insights into new ways 
of using technologies in order to enhance the experience of 
teachers and students, measures the effectiveness of new 
approaches to teaching and learning and evaluates the impact 
of the committee's initiative. 

The committee considers that the proposed initiative will be a realistic, 
cost-effective step towards establishing a sound technological base for 
future developments in further education. The committee's views on how 
its recommendations should be implemented and co-ordinated to form a 
coherent service for all sector colleges are set out in chapter five. 
Appropriate roles for key players are suggested, including: 

• colleges 

• the Council 

• the National Council for Educational Technology (NCET) and 
the Further Education Development Agency (FEDA) 

• the Department for Education and Employment (DfEE) 

• sector associations and national bodies. 

Chapter five also refers to links with business communities and higher 
education and outlines a proposed timescale for implementation of the 
proposed initiative. The committee considers it important that progress is 
made to implement the components of the initiative concurrently. It is 
envisaged that an initial period of six months will be required to set up 
central co-ordination, define and secure contractual services for network 
provision, locate advisory centres and define the initial content of the 
proposed staff development programme. If the committee's 
recommendations are implemented, it is anticipated that all colleges 
should be able to avail themselves of network services within three years. 
Priority should be given to linking those colleges involved in piloting the 
services and projects within this initiative and to linking inter-college 
networks already established through other initiatives. 

Chapter six is concerned with the funding to implement the proposed 
initiative. The major cost of the initiative is estimated at £84 million over 
five years, with up to £60 million being financed centrally and £25 million 
by colleges. The major cost element is the establishment of a national high 
speed communications network service. The committee recommends that 
the Council explore the scope for private sector funding to assume the 
capital and revenue risks. The committee recommends a pump-priming 
approach to funding the network, in which the Council is asked to provide 
support over a five year period, during which time there would be a 
gradual transfer of costs to individual colleges. 

Finally, chapter seven relates the committee's recommendations to its 
terms of reference and chapter eight presents a concise list of the 
committee's recommendations. 
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INTRODUCTION 

Terms of Reference 

1 The Council established the learning and technology committee in 
July 1993 with the following terms of reference. 

To take account of: 

• the current use of technology in the sector 

• the potential impact of new developments in technology, in this 
country and abroad, on the learning process 

• the effectiveness of the use of the new technology in colleges 
and the benefits to students and potential employees 

and to recommend to the Council: 

• ways of increasing the use of educational technology to 
improve the provision of further education, including the 

effectiveness of students' learning 

• methods of disseminating information on good practice in the 
application of new technology and encouraging its adoption 

• the resource implications and the opportunity for securing 
increased value for money from these recommendations. 

2 Sir Gordon Higginson was appointed to chair the committee and 
other members were appointed to reflect educational and technological 
expertise. The membership of the committee is set out at annex A. 

The Work of the Committee 

3 The committee held its first meeting on 3 November 1993 and has 

subsequently held 14 meetings, including a two-day residential meeting. 
The committee has been observed by Council members and assessed by 
the Department for Education and Employment (DfEE). The committee set 

itself three initial aims in fulfilling its remit: to understand the current 
state of the sector, to monitor technological change and to consider 

appropriate development models in the UK and abroad. To ensure that 
recommendations were well founded, the committee and its UH:;UUJI' 

have: 

• received presentations from nine organisations 
field of learning and technology 

• commissioned eight research projects, two of whi<;lh 

to a total of 32 colleges and case studies based Oll.l:t 

colleges, and one which involved a questionnaire sent to 
colleges in the sector 
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• participated in a series of visits to six universities to assess 
projects focused on the use of technology to enhance teaching 

and learning in higher education, and to five countries where 
learning and technology development had been identified as of 
particular interest 

• held meetings and received presentations with a focus on new 
technology and its applications at the British Telecom research 
laboratories at Martlesham Heath and at the National Council 
for Educational Technology (NCET) 

• received a comprehensive press cutting service comprising 
copies of current press reports related to learning and 
technology and a regular analysis of their implications. 

A fuller summary of the work of the committee is provided in annexes B 
to D. Separate publications,' produced under the committee's auspices by 
the Further Education Development Agency (FEDA) and NCET, also 

describe aspects of the committee's research work in more detail. 

The Sector and the Wider Technological Context 

4 The further education sector is the main provider of post-16 
education in England. Each year over three million students enrol on 

courses in more than 450 colleges which vary in size and type from 
specialist institutions with a few hundred students to large further 
education colleges with many thousands of students. 

5 The sector is experiencing a period of unprecedented change. 
Within the 'past five years: 

• the colleges have been reconstituted as independent 
corporations 

• new sector-wide funding arrangements have been introduced 

• the government has asked the sector to increase its student 
population by 25 per cent over three years and to make 
significant gains year on year in its efficiency 

• participation rates have increased, with students attracted to 
colleges from more diverse backgrounds to undertake an 
increasingly varied range of learning programmes 

• the further education curriculum has undergone major 
changes in particular with the introduction of competence
based National Vocational Qualifications (NVQs) and, more 
recently, general NVQs (GNVQs). 

6 The current attention given to further education by government has 

done much to change its traditional status as the 'Cinderella' of the 
education service. It is now recognised as a prime contributor to national 
economic success through its role as a major contributor to the 

Learning and Technology in the Further Education Sector edited by Lynton Gray and Ann·Marie 
Warrender. Mendip Paper 68, The Staff College. 1994 
Technology and Learning in Further Education. NCET. November 1995 
Learning and Technology in Further Education Colleges, Lynton Gray and Ann-Marie Warrender. 
FEDA. September 1995 



achievement of the national education and training targets. The 
importance of the further education sector to the world of work highlights 
the need to equip students with the information technology (IT) skills that 
are already a feature of many peoples' working lives and which will 

enable them to cope with changes to come in the working environment. 

7 The response of the sector to these changes has been charted 

through inspection reports," sector surveys' and research undertaken for 
this committee. Colleges have: 

• increased students numbers by almost 6 per cent on average 
in 1993-94 and by between 4 and 5 per cent in 1994-95 

• improved their strategic and business planning 

• re-shaped the management of learning in response to a 
radically new funding regime and the focus on quality 

• invested substantial amounts in the creation of local computer 
networks and learning resource centres 

• sought to achieve growth targets by reaching out to 'non
traditional' students who require new patterns of study and 
regimes of support 

• sought ways to develop independent learning by students 

• responded to a range of external measures designed to 
improve the quality of provision, including inspection, the 
establishment of charters and the publication of performance 
tables 

• adopted business practices more characteristic of good private 
sector organisations and introduced new organisational 
structures, new contracts and work practices for teachers and 

managers 

• started reducing the distinctions between administrative and 
teaching systems to improve the management of learning and 
service to their students. 

8 The competitive market environment, further encouraged by the 

incorporation of colleges in 1993, has led to more efficient and more 
entrepreneurial colleges. Previous artificial constraints on competition 
disappeared with incorporation. Imperatives for growth have intensified 

competition for students and made colleges more responsive to the diverse 

needs of their communities. 

9 The committee has considered these changing circumstances in the 

context of technology which is in a similar state of flux. Even in the short 
life of the committee there have been rapid developments. For example, 
the Internet and the associated information superhighway have become 

the focus of world-wide debate, the CD-ROM has reached its tenth 

2 The Council has published 208 inspection reports on sector college provision and two annual 
reports by the chief inspector. 

3 Survey reports have covered, for example, GNVQ provision, NVQ provision and GCE A level and 
AS provision. 

9 
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anniversary and its use for storing multimedia programs has blossomed, 
notebook computers have become commonplace and powerful, and virtual 
reality has appeared on the horizon of affordability. 

10 At the same time, there has been a wealth of ancillary advances as 
telephone, computer and video technologies have converged while data 
compression techniques have greatly increased our ability to convey 
information electronically. Satellite and cable television services have 
become more widespread, cable TV companies provide voice and data 
telecommunications services and telecommunications companies seek to 
offer video-on-demand. 

11 The government has actively encouraged the application of these 
technologies for business and education purposes. The Office of Science 
and Technology's Technology Foresight programme, initiated in 1993, was 
followed by initiatives from the departments of Trade and Industry, 
Education and National Heritage. The recent DfEE consultation paper 
Superhighways for Education has stimulated thinking across the 
education sectors about the uses of broadband technologies for teaching 
and learning. Similarly, the European Union is planning for the European 
'information society' through the work of the group chaired by Dr Martin 
Bangemann .. and a range of other initiatives. 

12 Such technological advances are having profound effects on society. 
Changes in the nation's economic circumstances continue to underline 
mobility and flexibility as increasingly significant features of working life. 
Many people now expect to communicate more conveniently using mobile 
phones, to have more choice when they watch television and to exercise 
greater freedom in selecting services to suit their requirements and 
budget. There is an upward trend in the purchase of home computers. 
New machines bought in the last year are likely to be packaged with 
multimedia facilities and a wide range of industry-standard software. 

13 The challenge, then, is to answer some difficult questions. Which 
technologies will be available to teachers and students? What advances 
will emerge in the next few years? Will technologies take mass lifelong 
learning into homes and workplaces? What will future generations of 
students expect and need to know? What role should education play in 
moving society forward? Such questions are not new but they are, 
perhaps, becoming more difficult to answer. They have been central to the 
committee's deliberations, as they must be to the thinking of the further 
education sector as a whole. 

4 European commissioner for industrial affairs. information and telecommunications 



INFORMATION AND LEARNING TECHNOLOGIES IN THE 
FURTHER EDUCATION SECTOR 

14 The further education sector is characterised by the wide range of 
its educational provision and the institutions that deliver it; the same may 
be said of the current situation so far as learning and technology is 
concerned. We have found that there is a wealth of enthusiasm for the 
application of technologies to support learning and a host of initiatives 
across the further education sector. These initiatives are driven by able 
and dedicated staff who clearly see a central role for technology in their 
future and the future of their students. At the same time, there are some 
in the sector who are uninformed and sceptical about technology and, in 
particular, about its potential to improve the quality of students' learning 
or their own working life. 

15 The Council's inspection reports and the committee's own research5 

have identified outstanding examples of the use of technological resources 
which benefit students. These sometimes rely on direct support for 
teaching and learning, in the form of course delivery by cable TV, 
networked availability of CD-ROM databases or the installation of 
specialist facilities to support learning in particular areas of the 
curriculum. Less obviously, but certainly no less importantly, technology is 
often a significant factor in the integration of teaching, student support 
and college administration. There are many examples of the use of 
computer applications to create records of achievement, systems which 
assist the management of resources by monitoring library and computer 
use, services which employ efficient enquiry and application logging 
databases, and budgetary control systems which inform managers seeking 
cost-effectiveness. 

16 At the other extreme, there is evidence of teachers and 
administrative staff struggling with ineffective or disjointed college 
information systems and of colleges lacking a strategy for technological 
development. In some colleges, students suffer the consequences of poor 
access to modern computing equipment, limited software and inadequate 
networking provision. 

17 In the middle ground, most colleges contain both pockets of 
excellence and areas which would clearly benefit from 
substantial number of new centres have been established in 
flexible, resource-based, self-managed learning. Many of these 
access. Some are dedicated to specific tasks such as the nr'c)'""ln 

additional support for students. Almost all have at least some 
technological presence and many are highly computerised} 
use technological resources as a matter of routine but lar~e 
curriculum remain relatively unaffected by technology. Tbe 
colleges aspire to coherent information systems which h~lp Lva,,, ... ,,. 

monitor students' progress and achievements, administrators to 
the use of resources, managers to develop strategic plans and crrl,,":U"flrlrC 

5 See annex D and Learning and Technology in the Further Education Sector edited ,by Lynton 
Gray and Ann·Marie Warrender, Mendip Paper 68, The Staff College. 1994 
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to check on the overall performance of the college. Many colleges are 
making progress towards this goal but few would claim that they have 

achieved the system coherence they seek. 

Issues and Challenges 

18 Using the evidence we have gathered, we have tried to identify 
some general issues facing colleges in their development of information 

and learning technologies (ILT) to steer our recommendations. These 
include: 

• the creation of college-wide, integrated strategies for 
developing ILT, encompassing curriculum development, staff 
development, resource development, management information 
and services to students and staff 

• the achievement of maximum value from investments already 
made in ILT, in enhancing students' learning and improving its 

management in ways which build upon the increasing IT 
competence of students entering further education 

• the discovery of new ways to use ILT for increasing access to 
education and training, in pursuit of national targets and 
economic viability. 

19 It is clear that these issues impinge on decisions which college staff 
frequently face concerning: 

• the range of courses to be offered 

• the commitment of teaching resources to those courses 

• the extent to which learning programmes can be tailored to 
meet the needs of individual students 

• the balance of classroom and workshop based teaching to 
independent student-centred learning 

• the extent to which investment in learning resources, including 
resource centres and learning technologies, can or should 
augment, or substitute for, expenditure on teaching staff 

• the forms of support students should receive before enrolment, 
while on-course and at course completion 

• the administrative framework needed to ensure efficient and 
effective programme delivery. 

20 The opportunities for deploying appropriate technologies in tackling 
these decisions have been seized by some colleges. Our evidence suggests, 
however, that despite considerable investment in the technological 

infrastructure, awareness of technologies which can support both 
teaching and learning has not as yet penetrated deeply into strategic 

planning or pedagogic thinking." We have attempted to make 

6 See annex D: of 215 colleges surveyed. only 55 per cent indicated a formal policy for technology 
support for learning. 



recommendations which will help colleges address the common issues 
listed above and create a clearer role for technology in making decisions 
about the curriculum offered to students, 

A New Role for Teachers 

21 Central to any advance in the uses of ILT are the teachers whose 

daily task is to promote learning, Teachers must be comfortable with 
technology before it can be used to best effect. 

22 Evidence brought before the committee' suggests that many 
teachers are coming to terms rather reluctantly with information and 
learning technology, There is some suspicion that computers and resource 
centres are being used to drive down teaching hours with the principle 
aim of saving money, Some teachers also fear that the provision of 

learning packages will remove their responsibility for the management of 
learning. 

23 Teachers need reassurance from the highest levels of college 

management about what is expected of them, In general, they should 
know their role in helping the college to achieve examination success, 

cost-effectiveness and the enrichment of students' experiences, They also 
need to be confident that their credibility is not at risk if they develop new 
ways of teaching which move away from the traditions of the classroom, 
Teachers clearly require support and encouragement when introducing 
learning technologies into their teaching. 

24 There are some common features in the way ILT is currently being 
used by colleges for teaching and learning. The committee found that: 

• existing learning resource centres and related facilities are 
being heavily used but are insufficiently supported by 

appropriate integrated technologies 

• internal electronic networks have been installed by most 
colleges, but relatively few colleges have extended these 
facilities to the outside world to improve access to the college 

or their access to external sources of information 

• there is a sector-wide shortage of good quality courseware, 
and the main use of college learning resource centres is often 
limited to word-processing, spreadsheet and simple database 

work. 

25 These are indicationss that the substantial investments made to 
establish learning resource centres have yet to realise fully their potential 

benefits. Such benefits can only be achieved if the work undertaken by 
students in those centres is closely related to classroom, workshop and 
laboratory teaching. However, the appropriateness of the tasks undertaken 
by students is only one aspect of making resource-based learning a success. 

Developing in students the skills to make full use of technology and to learn 
independently also presents a significant challenge for teachers. 

7 Learning and Technology in Further Education Colleges Lynton Gray and Ann-Marie Warrender, 
FEDA, September 1995 

8 Learning and Technology in the Further Education Sector edited by Lynton Gray and Ann-Marie 
Warrender, Mendip Paper 68, The Staff College, 1994 

13 
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26 Progress in this area depends on the abilities of teachers to extend 
the impact of their teaching through the promotion of resource-based 
learning. This inevitably poses questions about how confidence in 
technology as a teaching and learning medium can be raised, how the 
skills needed to make best use of technology can be promoted and how 
resources of proven worth can be made available throughout the sector. 

New Challenges in Managing Learning 

27 The application of technology to support college administration is 
now a well-establIshed feature of the further education sector. 
Government funded projects in the 1980s led to: 

• an attempt to identify common information requirements 
relevant to further education 

• the development of software capable of compiling and 
processing that information 

• the emergence of competing software companies selling 
computerised management information systems (CMIS) to 
colleges. 

28 The changes that followed incorporation, including new funding 
mechanisms, new data collections introduced by the Council and other 
measures designed to enhance the quality of provision, have created new 
demands on college information systems. 

29 Since incorporation, there has been movement towards the 
integration of the management, teaching and support functions. The 
concept of managing learning now extends beyond the classroom to cover 
all aspects of a student's involvement with their college. When it is most 
effective, teachers and managers are both knowledgeable about, and 
closely concerned with, all relevant aspects of a student's learning 
experiences. For this they need detailed and coherent information. Our 
evidence suggests that colleges are urgently seeking effective ways of 
recruiting, enrolling, supporting and tracking individual students through 
flexible and modular curricula. At present, there is a panoply of tools used 
in the service of these tasks. 

30 A growing number of colleges are investing in local area networks9 

which can carry administrative information to managers and teachers. 
I 

This administrative infrastructure is capable of providing valuable support 
for teaching and learning in some colleges, but in most this potential is 
not achieved. Many teachers and course leaders who could use data in 
planning and monitoring programme delivery tend not to look to the 
college CMIS as a resource to manage the learning for which they are 
responsible. In part, this is due to difficulties associated with installation, 
reliability and training. In consequence, many lecturers invest time and 
effort in maintaining quite separate recording systems, many of which are 
paper-based and only yield disjointed information. 

9 Council survey of college technology resources, August 1994, updated March 1995 



31 Some colleges have installed systems which record students' 
attendance in classes, workshops and timetabled sessions in learning 
centres involving swipe cards, bar codes and optical readers. These are 

intended to provide the college with early warning of students dropping 

out of courses. Other colleges are looking for efficient recording systems 
for student achievements, and to link these to other student databases. A 

few colleges are experimenting with software which helps assess students' 
progress, and which then, either through computer software or by teacher 
intervention, can initiate extra tuition in the areas diagnosed as needing 
such help. 

32 Colleges, working alone or in association with commercial software 
houses, are producing local and partial solutions to the problems of 
student tracking and support. All the indications are that the management 
of learning is likely to become more demanding as funding and the 

national targets for education and training emphasise the importance of 
recording individual students' achievements. Investment decisions in this 
area are likely to take on more significance in maintaining a college's 

viability. How can these decisions be well informed? 

Future Prospects 

33 We have reached the view that the effective use of technology will 
be a key factor in equipping the sector to meet future challenges. The 
acquisition of additional skills by teachers, effective communications, new 
materials and new management techniques offer the exciting prospect of 

access to untapped markets, developments in the profession of teaching 
and enriched experiences for students who will be better prepared for the 
world of work. 

34 It is not difficult to imagine examples of technology being brought 
into the service of further education: 

• interactive video links between colleges and industry could 
enable on-site training in company premises 

• uneconomic or specialist courses could be made viable by 
teleconference links between institutions 

• computer-based learning management systems could 
automatically monitor individualised learning programmes, 
continuously assessing students and adjusting their 
programme accordingly 

• groups of students could draw on global multimedia resources 
rather than depend on their teacher as the prime source of 

information, thereby freeing teachers to focus on individual 
support, learning management and pedagogic issues 

• students and teachers could establish discussion and work groups, 
regardless of geography, sharing materials, ideas and questions 

15 
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• cable TV could bring interactive education and training into 
the homes of those who cannot, or will not, attend college 

• peripheral devices could give access to learning through 
technology to those with physical difficulties or disabilities 

• intelligent computer programs could assess students' needs 
within the context of careers guidance or the provision of 

additional learning support 

• management systems could optimise the use of resources and 
provide on-line statistical data for teachers 

• interactive TV links to peoples' homes could enable remote 
course enquiries and enrolment 

• virtual reality systems could enable students to experience 
simulated dangerous working environments safely and at low 

cost 

• access to global information and expertise could be an 
everyday facility for students and teachers alike. 

35 Information and learning technologies can provide opportunities for 

the kinds of distance teaching more commonly found in North America 
and Australia, albeit pioneered by Britain's Open University. Teachers 
based on the main college site can deliver programmes to remote 
locations such as community centres, schools and workplaces using, for 

example, the broadband networks provided by cable companies in a 
growing number of English towns and cities. There are particular 
opportunities for colleges which have increased recruitment by 
franchising programmes to other providers to retain a grasp on quality 

assurance which is difficult to achieve without close contact between the 

college and its students. 

36 A striking feature of the list above is that the technologies have 

already been invented and are in use. Cost, information, confidence and 
knowledge are the key factors inhibiting their adoption. Global market 

forces will dictate that costs continue to fall but the committee believes 
positive action can be taken with respect to the other factors by 
researching into the effective use of technology in further education, 
demonstrating effective techniques, disseminating information through 

electronic links between colleges, and highlighting successful practice. 
The committee believes that such action is required on a sector-wide 

scale. 



SCOPE FOR SECTOR-WIDE DEVELOPMENT 

37 It is important to underline our view that one of the sector's 
strengths is the variety of ways it meets students' needs. Throughout our 
deliberations, we have never considered making recommendations which 
would standardise the experiences of students or the way in which staff 
work. Committee members believe strongly in the importance of 
preserving the sector's corporate freedoms. Equally, we consider that 
commercial market forces, particularly in this field, are fundamentally 
healthy and beneficial. 

38 Nevertheless, we have been mindful of the need to make 
recommendations which will yield value for money for the sector as a 
whole. We see this in terms of all parties with a stake in the sector, 
including college staff, students, organisations providing commercial and 
non-commercial services to colleges and, ultimately, all those who fund 
the sector through taxation. In reaching specific recommendations we 
have had to consider whether sector-wide action will achieve the value 
and benefits we strive for, without detriment to existing forces and 
iniatives operating within the sector. 

Developing the Commercial Market 

39 We recognise that the competition between colleges and commercial 
suppliers is a powerful motivator for change and that effective use of 
learning technologies can give a competitive advantage. Many colleges 
advertise their learning opportunities to draw in new students. A few are 
already using technology to gain access to niche markets. Many 
companies supplying the sector arrange special terms to cover the 
purchase of technological resources for educational use. 

40 That said, further education and sixth form colleges are often small 
to medium buyers in the various market places involving ILT. A relatively 
small number of colleges, usually the larger further education institutions, 
are also vendors in those markets. We are concerned not to distort 
colleges' freedom to operate both as buyers and vendors. Rather the 
reverse: we believe that colleges should be able to take advantage of the 
collective strength of the further education sector in those markets to 
obtain better value for money. This depends on an infrastructure 
there to help the sector define and voice its requirements. 

41 Sometimes colleges have highly specific educational 
make total reliance on market forces problematic. A small 
product deters commercial suppliers from risking high 
The result is that requirements remain unfulfilled or that 
do' with products which are only partially appropriate. L~~al 
results in the development of home-grown solutions, with conse 
duplicated effort, cost-inefficiency and lack of standardis~ti()n. One 

- , 
strongest messages we have received is of the substantial cQst to the 
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sector that results from individual colleges duplicating effort in developing 
strategies and resources to promote learning. Again, this suggests the 
need for a clear voice to be given to the sector's requirements and, in 
addition, effective ways of encouraging collaborative partnerships 
between colleges and commerce, and between colleges themselves. 

42 For all their benefits, market forces do not guarantee equal 
opportunities for the end users of technology: students and their teachers. 
In this, they fall short of achieving an important principle underlying 
much educational thinking. We believe that careful intervention can 
improve the chances of all students benefiting from access to technology 
without upsetting the market place. In fact, experience has shown that 
carefully targeted pump-priming interventions can help stimulate and 
even create a niche market serving further education colleges. For 
example, projects funded by the former Department of Education and 
Science (DES) led to the first college management information systems 
software. This initiative led to the development of a much broader market 
for tools to assist college management which has been further stimulated 
by the Council's requirements for data. 

43 In this context, we have noted that the Council's strategy to date has 
not been to sponsor the development of a single solution to enable the 
sector to meet its management information needs. Rather, it has 
established a forum which provides early indications of impending 
requirements to help commercial suppliers respond to the sector. We have 
been influenced by this constructive approach to preserving the 
commercial market and the independence of colleges but believe that 
additional value can be achieved by demonstrating, evaluating and 
disseminating successful solutions to a wide range of problems commonly 
faced by the sector. We believe that this will assist industry and the sector 
alike: the former by helping to focus on market opportunities, the latter by 
helping to inform investment decisions. 

Promoting Collaboration 

44 The current emphasis on competition does not preclude successful 
collaboration between colleges. Examples include co-operation in the 
development of materials through organisations such as the Further 
Education National Consortium10 and the Language Development 
Network;l1 membership of local or sector-wide associations; and 
consortium bids for funding under schemes such as the new 
competitiveness fund administered through the training and enterprise 

councils. 

45 It might be argued that the existence of these collaborative 
initiatives is a clear demonstration that the sector has its own 
development in hand and there is no need for further action. We take a 
different view. We believe that: 

10 A sector-run organisation with a membership in excess of 150 colleges 
11 A sector-run organisation with a membership in excess of 55 colleges 



• by facilitating communications links between colleges, the 
possibilities for collaboration can be extended beyond local, 
regional and national boundaries 

• through fostering research, demonstration and evaluation on a 
national scale, those contemplating collaborative projects will 

be better informed 

• staff development programmes encouraging the use of 
technology to support learning will increase the scale and 

effectiveness of collaborative work, to the benefit of the sector 

• promoting and disseminating project outcomes and products 
nationally (and internationally) will provide an incentive for 

investing in new collaborative effort and facilitate the 
operation of existing collaborations. 

46 Providing sector-wide services useful to individual colleges will, we 
believe, stimulate innovative thinking, encourage the development of new 

markets for both colleges and suppliers, and benefit students and their 
employers. We envisage that our recommendations will not discourage 

collaboration nor threaten the autonomy of current organisations; quite 
the contrary. We believe that such organisations, having already gained 
credibility in the sector, should have a prominent role in guiding the 

implementation of our recommendations. They should also make full use 
of facilities which may be established as a result of our work. 

47 We have concluded that sector-wide development has to be based 
on networked communications, these are an essential ingredient in many 
current and potential applications of technology to support learning. 

Already, for example, the Open University and other higher education 

institutions are using networks to facilitate access by remotely located 
students to course materials, discussion groups and tutorial support. 

Within further education, too, a few colleges'2 are already using regional 
networks to share teaching resources and make educational opportunities 
more applicable to, and accessible by, their local communities. These are 

clear indications that the development of networked communications is a 
priority recognised by the sector. The fact that network links feature in 
projects involving over 50 colleges supported through the government's 

competitiveness fund provides powerful evidence of this. A sector-wide 
infrastructure of high quality networked communications would provide a 

host of opportunities for colleges to explore and develop more effective 
means of serving the community at large. 

48 A network established on behalf of the sector could achieve 

economies of scale in terms of cost and the management of important 
aspects such as security and maintenance. It could provide a transport 

mechanism for the volume of data transferred to and from national 
agencies and an opportunity for collaboration and entreprenerialism 

irrespective of geography. Importantly, action on a sector-wide scale will 

12 For example. those connected to the South Bristol Learning Network and METNET operated by 
Wirral Metropolitan College. 
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help to ensure that an equal opportunity is given to all colleges to develop 
the scope of their operations regardless of whether they are rural, urban, 

large or small. It could bring to the door of each college: 

• a capacity to link other colleges and institutions to higher 
education networks and the global Internet 

• a service which minimises th~ need for local expertise while 
maintaining freedom of choice in the extent of services used 

and the purpose for which they are used 

• an opportunity for existing local networking initiatives to 
expand and flourish. 

49 The committee is concerned that failure to act in a concerted 
manner will result in piecemeal developments which unfairly advantage 

those colleges with the expertise or location which makes the 
establishment of networks relatively easy. These could lack the integration 

of services and cost-effectiveness attainable through a central initiative 
and fail to present the sector as a well-defined technological market for 
the many commercial organisations with an interest in it. There is no 
doubt within the committee that establishing an appropriate network 

service covering the whole sector would encourage the development and 
use of technology to benefit all those with a stake in further education. 

Reference Models 

50 We did not wish to fall foul of what we decry, re-inventing the 
wheel, so we have examined models from which to learn and on which to 

base our recommendations. We have considered the history of funding for 
schools which have benefited on a regular basis from the allocation of 

government resources for specfic IT initiatives. Over £300 million has 
been devoted to national information technology initiatives in schools over 
the last 14 years,13 including funding by the DfEE to introduce CD-ROM 

technology to secondary schools (£8 million in 1992-94) and primary 
schools (£9.5 million in 1994-95), with a further £2.55 million to evaluate 
the potential of portable computers and graphical calculators (1992-94). 

51 We have also studied examples from other countries, principally the 
USA and Canada, Singapore and Australia. We have looked, in particular, 

at the American community colleges and the use they are making of ILT. 

The public ally funded Project Synergy (Miami-Dade Community College) 
which has been running since 1990, demonstrates that, by agreeing on 
standards, academics and software publishers can work together 

successfully to create teaching and learning systems which benefit 

students. Part of the work of Project Synergy has been to use academic 
staff to assess the educational value of over 300 software products. The 

academics' time was donated by their employers; their assessments are 
available free of charge. 

13 Technology and Learning in Further Education. NCET, November 1995 



52 We have learned that the transfer of learning resources from one 

country to another need not be a problem. Integrated learning systems 
(ILS) developed in the USA have been used to individualise and manage 

learning experiences for students. In England, NCET is currently engaged 
in trials of ILS in schools and the further education sector, reporting 

significant results in teaching maths in schools. 

53 We are also aware that in Europe, preparation for the 'global 
information society'14 involves information and learning technologies as 
vehicles for transforming education and training, supporting active 

teaching and learning methods and individual learning. The technical and 
regulatory frameworks for European superhighways have been drawn up 

along with a common approach to a European competitive market for 

information services. 

54 The higher education sector in the United Kingdom has a range of 
sector-wide initiatives, funded centrally through the Joint Information 
Systems Committee (lIS C) of the three higher education funding councils 

and Department of Education for Northern Ireland (DENI), which achieve 
value for money benefits beyond the scope of individual universities. For 

example, the Combined Higher Education Software Team (CHEST) is just 
one of a dozen related central services available to the higher education 

sector. Its task is to provide quality hardware, software and data sets for 
the higher education community, appraising products and negotiating 
discounts on behalf of the sector. The value for money benefits of this 

single service were calculated in 1992 to exceed £145 million. '5 

55 National Information Services and Systems (NISS), from the same 
stable, provides sector-wide electronic access to useful collections of 

information. Other JISC-funded services provide universities with 

bibliographic databases, an Internet current awareness service, an 
international, discipline-based e-mail system (Mailbase) and access to a 

variety of databases and archives. Together with ongoing support for the 
JANET and SuperJANET networks, these amount to a £30 million annual 
investment by the three funding councils in sector-wide services and 

relevant research and development. Similar facilities could be available to 
the further education sector, both in association with and separately from 

these higher education initiatives, but they can be achieved only by 

concerted common action. 

56 Two other higher education initiatives have significantly influenced 
our thinking: the Computers in Teaching Initiative (CTI) and the Teaching 

and Learning Technology Programme (TLTP). The cn has operated 
successfully for more than 10 years in higher education, in two phases. 

Phase one (from 1984 to 1989) focused on the development of teaching 
software. About 140 projects were funded at the cost of £9.5 million. 

Although many of the products created during this phase have been 
superseded, the general view expressed to the committee has been that 
the expenditure achieved a significant increase in the sector's awareness 

of the potential of computer technology to support teaching. 

14 'Report on Europe and the Global Information Society' in Bulletin of the European Union: 
Supplement 2/94, European Commission, Office for Official Publications, 1994 

15 Five-year review (1988-1992) of CHEST and NISS 
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57 The second phase of the cn, from 1989, established 20 advisory 

centres, each concentrating on a specific curriculum area at a total cost of 

about £1.25 million per year in 1993-94. These centres act as central 

reference points for any higher education lecturer interested in using 

technology to support their teaching. The value of this initiative is 

demonstrated by the fact that in 1993-94 the centres dealt with 50,000 

enquiries, hosted 650 visits and published 54 newsletters with a combined 

circulation of 45,000. The combined catalogue of specialist software they 

have identified now numbers 8000 items. Centre staff made 100 staff 

development visits to other institutions, held 47 workshops and organised 

11 conferences.'" cn centres are accessible via the Internet and JANET. 

58 Since 1992, the TLTP has sponsored 76 development projects, at a 

projected cost of more than £33 million from central funds.'7 These 

projects are intended to produce a wide range of computer-based learning 

packages, many of which will be produced on CD-ROM. Most of the 

projects are run by consortia, some involving more than 30 institutions in 

product development and evaluation. It is estimated that a few of the 

largest projects will cost nearly £1 million by the time institutional 

contributions in kind are added in to the overall costs. Several of the TLTP 

projects are developing materials which could support teaching in the 

further education sector. There is a clear need to ensure that relevant 

TLTP materials are available throughout the sector at advantageous rates. 

Lessons for the Further Education Sector 

59 Accepting that all these initiatives operate in different teaching 

environments, and that some are not particularly closely matched to 
further education, there are still important lessons to learn from them. We 

have concluded that: 

• progress cannot be made overnight; it takes time to develop an 

educational culture receptive to the use and potential benefits 

of technology to support learning 

• the success of a national initiative depends on adopting 

common standards and quality assurance procedures 

• it is important for all parties affected by such an initiative to 
invest in it, in order to achieve ownership, commitment and 

economies of scale 

• the use' of networked communications can overcome 

geographical limitations and reduce administrative costs 

because they facilitate the dissemination and exchange of 

information as readily at national as at local levels. In this they 

add substantial value to initiatives operating on a sector-wide 

scale 

• shared interests and needs are more likely to be determined by 

curriculum area and functional specialism than by geography. 

16 CTI Annual Report, 1993·94 
17 TLTP, Catalogue phase 1, Spring 1995 



For example, the requirements of student services managers 
and teams of catering teachers in striving for effectiveness are 

unlikely to be defined by local boundaries. 

60 Perhaps the most significant lesson to learn is that there is a wealth 
of information, expertise and experience in the development and use of 

ILT available in Britain, as well as world-wide. Much of this can be 

brought into the service of the further education sector. We believe this 
enrichment should be a priority implemented through action at a national 
level. 

Guiding Principles for Sector-wide Action 

61 National initiatives are not new to the further education sector but 

we believe that there are significant new conditions prevailing in 
technology and in the new sector itself which differentiate the present 
from the past. In particular, the independence of colleges now enables the 

sector to set its own priorities to an unprecedented degree. This 
independence is supported by the potential of communications technology 

to break the constraints of local boundaries. We have concluded that there 
would be benefits from action on a sector-wide scale and we have learned 
important lessons from looking at examples from elsewhere. This has led 

us to a belief that any new action must: 

• help colleges to cope with change and fulfil national priorities 

• achieve value for money through economies of scale 

• achieve outcomes that either cannot be achieved through 
market forces or which enable market forces to develop 

• provide services and benefits to colleges which either cannot 
be derived from local initiatives and consortia or which extend 
the scope for collaborative effort. 

62 The committee envisages a co-ordinated approach to the 
implementation of its recommendations but, with the appropriate use of 

technology, this need not result in the kinds of bureaucracy which leads to 
high overheads and the disconnection of policy from practice. We believe 
that the sector's full involvement in steering and facilitating the 

implementation of our recommendations will be a key factor in making 

them a success. This has been a prominent feature of successful higher 
education initiatives which have added value and promoted ownership 

through sector involvement. 
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COMMITTEE'S DETAILED RECOMMENDATIONS 

63 In previous chapters, we identified the issues which are common 
throughout the sector. We have concluded that action to address these 
issues would be beneficial. The following paragraphs set out our five main 
recommendations in detail. Each recommendation is intended to form 
part of a coherent, sector-wide initiative. Three further recommendations 
concerned with the implementation of the initiative are set out in chapter 
five and additional recommendations associated with funding are included 
in chapter six. 

Staff Development 

64 In chapter two, we argued that raising the skills and confidence of 
those involved in teaching was central to the succesful development of 
technology to support learning. We appreciate that many college staff 
have come some considerable way towards recognising that learning 
technologies can provide valuable support to their professional work as 
teachers. Nevertheless, there are many who remain sceptical of the 
benefits that the use of technology can bring and are uncertain of how 
best to use it to add value to the experience of their students. 

65 In this climate, there needs to be a purposeful national staff 
development programme which reaches all teachers, senior management 
teams, administrators and technicians involved in applying technology to 
teaching and learning, with the triple aim of: 

• raising staff awareness of, and commitment to, the possibilities 
presented by modern learning technologies 

• enhancing the technical capabilities of staff in the use of these 
technologies 

• focusing on the teaching and management of learning 
competencies, whereby electronic materials can be fully 
integrated within student learning programmes. 

We recommend the creation of a national staff development 
available to every college in the sector. The programme 

3" foundation programme which provides the skills required 
by;.teaching and other staff in accessing information and 

technologies and applying them effectively to 
learning and student support 

the trainers' programme which prepares staff for 
the foundation programme in each college, while 
some further skills enhancement and project-based 

in higher level skill areas. 



67 The initiative should itself make full use of the most modern 
technologies, and, through its organisation, demopstrate sound learning 

principles. It needs to be a major initiative, reaching at least 50,000 staff 
in the sector and makingfull use of technology in its design and delivery. 

68 The foundation programme should be launched on the basis of an 
initial needs analysis, the development and piloting of its content, the 

identification of existing programmes and good quality courseware which 
can be drawn upon, and an exploration of ways of accrediting the 
programme. 

69 The committee believes that each college in the sector should be 
offered the opportunity to have a minimum of two staff trained to deliver 
the foundation programme within their own colleges, through an intensive 

training programme for trainers. Support should then be provided to 
facilitate a cascade of foundation training through individual colleges or 
groups of colleges. We propose that the Council should consider inviting 

colleges to specify the expected impact of this training in their strategic 
plans. 

70 We also propose that access to higher level specialist training 
programmes is made available nationally in areas such as: 

• local area network management to support technology 
applications 

• development project management 

• authoring skills and copyright 

• the integration of learning management systems. 

71 A central support team, comprising staff from colleges and national 
agencies, should ensure the integration of each of these elements. The 
team should include staff released on attachment from participating 

colleges. 

Costs 

72 Our estimates suggest that £3.8 million is required to fund the staff 
development programme over a period of five years. 

Information and Advice 

73 One of the needs most commonly expressed to the committee has 

been for information about the application of technology to teaching and 
learning. This includes independent advice on subject-related courseware, 
guidance on ways of integrating resource-based learning into mainstream 

delivery, and information on new applications, software packages and 
equipment. Linked to this is a need for support and advice on the 
integration of learning technologies and management information systems 

to support students' assessment, guidance and tracking. 

\\ 

\\ 
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74 The need for independent advice before investing in new 

equipment, software, networks and learning resource centres is also 
expressed by many colleges. Some colleges look at developments in other 
colleges before deciding on their investment programme, but many 

consider that they have to rely too heavily on the subjective advice of 
suppliers, and that they could save time and money by obtaining impartial 
informed advice. 

75 We recognise that some information is available through national 
agencies and some sector organisations, disseminated through seminars 
and courses, as well as through informal links across the sector. However, 
something more pro-active is required to draw together and build on 

these sources of support and advice. We have no doubt that mechanisms 
which facilitate access to truly germane information will be of immense 

value to many colleges, particularly as they will help to meet the sector's 
urgent needs for good quality learning resources. 

76 We recommend the estali IS ment of an information, advice and 
learning resource service operating through networked specialist 
centres. The centres, termed Learning and Technology Centres (LTCs), 

should draw upon the services of a network of reviewers, based in 
colleges and elsewhere, to assess resources. They should also be active 
in promoting the development and use of technology to support 
learning. ------' 
77 The LTCs will: 

• maintain up-to-date databases of available course materials 
and related software, including student support and tracking 
applications 

• organise evaluations of learning technology materials and 
applications 

• liaise with the sector and others in determining common needs 
and developing agreed standards 

• negotiate with suppliers to secure the best possible terms for 
the supply of desired resources 

• provide information through on-line and hardcopy directories 

• offer advice on issues including licensing and copyright, and 
required course and quality standards 

• organise demonstrations and workshops 

• develop standards for monitoring the quality and effectiveness 
of technology-based learning resources, encourage the 

application of those standards by suppliers, and evaluate the 

extent to which existing courseware meets those standards 



• work with existing and potential providers of courseware and 
applications to encourage them to meet these standards and 
commission new products where necessary 

• provide annual progress reports on the development and 
applications of new technologies for teaching in the sector 

• generate income to defray some of the costs of this through 
consultancy and training services to the sector, advertising 
revenue, overseas sales and external grants and sponsorship. 

78 The LTCs should be linked electronically and connected to the 
sector colleges through a sector-wide network. LTCs would support: 

• specific curriculum areas such as mathematics, science and 
engineering, languages, humanities, business and management 
studies, and basic skills 

• learning management areas such as MIS, tutorial support, the 
development of core skills or the development of technological 

resources to support learning. 

79 An initial task would be to define those areas of information and 
advice most useful to the sector. Colleges would then be invited to tender 

on an individual or consortium basis to provide either a specific 
curriculum LTC or a learning management LTC. The work of the centres 

will be co-ordinated nationally to establish criteria for standard setting 
and resource assessment; oversee liaison with sector colleges, suppliers 
and others bodies; negotiate access and special terms on behalf of the 

sector; ensure that services are delivered in the most cost-effective 
manner; and commission projects and product development. 

Costs 

80 With the benefit of external advice, we estimate that on average 
£2.4 million per year should be allocated to operating the information and 
advisory service through nine LTCs. This includes the provision of network 

services for each centre. 

Demonstration Projects 

81 In this report, we have referred frequently to the rapid 
technological, curriculum and organisational changes which are taking 

place in further education. The management of such changes needs to be 

informed by exemplar projects which demonstrate the benefits of specific 

applications of technology. 

82 We know that colleges have responded positively to invitations to 
bid for externally sourced development funds. We anticipate that colleges 
will see invitations to mount demonstration projects as an opportunity to 

develop innovative approaches which extend beyond the scope of the 

individual college and focus on issues of general concern to the sector. 
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Such demonstration projects could be established by groups of colleges, 
where appropriate in partnership with commercial suppliers or 
institutions outside the sector. Colleges could, therefore, be invited to 
make bids individually or in consortia. 

83 A project management team would ensure that the projects focus 
on issues which can be generalised across the sector and that their 
lessons are promulgated widely. The projects should be funded from one 
to three years, through a variety of devices, including direct grants, 
matched funding, pump-priming and commercial joint ventures. Progress 
would be charted through reports, seminars and workshops available at 

noorlow~~~flti~~~~~~ __ ~~~::~~ 

We recommend that funding be provided for a cluster of 
demonstration projects which focus particularly upon: 

• the organisational and technical infrastructure underpinning 
student support and learner services. These might include 
the introduction of learning management systems. the 
development of student tracking systems and the provision 
of distributed tutorial support for students using remote 
learning methods 

• effective applications of networked connectivity to improve 
access to education and training 

• the development of courseware. applications and other 
learning resources as needs are identified through the LTCs. 

• a networked course information service provided by a college, 
an external institution and a local library including 
computerised enquiry and enrolment facilities 

• a regional educational support system for students with 
mobility problems utilising video-phone links 

• a college/feeder school video conferencing facility to assist in 
the delivery of GNVQs in school and GCE A levels in college 

• joint production of course material between several institutions 
for cable TV broadcast with on-line tutorial support 

• a remote computer 'login' system for the public to access and 
download 'sampler' learning materials and course information 

• a networked link between regional colleges to transfer course 
enquiry data 

• a catalogue of exisiting teaching material compiled by a 
number of colleges accessible on computer networks 



Cost 

• an access programme offered by a consortium of colleges for 
part-time students using networked communications from 

home. 

86 We believe that £1 million per year for five years should be 

allocated to support demonstration projects. 

A Sector-wide Information Highway 

87 Both the cabinet office's Technology Foresight Programme and the 
DillE's 1995 consultation paper on Superhighways support networking 

developments. The latter states 'colleges will need to keep pace with 
education superhighway developments if they are to continue to play their 
full part in vocational education and training to ensure that the nation 

remains competitive'. The committee has been impressed by the benefits 
reaped by the higher education sector from its JANET and SuperJANET 
networking facilities. 

88 The committee has also noted that the new competitiveness fund, 
established by the government, has led to successful applications from a 

number of college consortia to establish regional and subregional 
networks. These range from two colleges, in Dunstable and Luton, to 24 

colleges covering the north east of England. It is understood that in many 
areas, applications along similar lines will be encouraged in the next 
round. 

89 Because of the widespread interest in networking, the committee 
commissioned PE International to assess the advantages of, and 

alternatives for, establishing a sector-wide network service. 

Its report18 highlighted six areas where network applications would be of 

particular benefit to the sector: 

• supporting independent learning 

• facilitating remote learning 

• sharing teaching materials 

• professional development 

• marketing 

• information collection and distribution. 

90 We believe that all colleges within the further education sector 
should be given the opportunity to be linked through an electronic ~ 

network. We believe that the sector needs a flexible, national network 
offering different bandwidths and service levels. We have considered 
carefully the benefits that will accrue to college managers and teaching 

staff from a national network. They extend beyond the colleges to the 

18 An Educational Network for the Further Education Sector, Research for the Committee PE 
International, committee paper LTC95/14 

29 



30 

Council and to the other national agencies and associations which serve 
the sector. The network would enable participants to: 

• share learning materials 

• use bulletin boards and e-mail facilities 

• draw on world-wide databases the facilities of the Internet and 
specialist multimedia and graphics facilities 

• communicate with national organisations, including the 
funding councils, FEDA, NCVQ, NCET, the examination 
awarding and validating bodies and the sector associations. 

Management of the Network 

91 The committee considered four main options for establishing a 
network: 

• use of the public networks and Internet gateways 

• a private network, owned and managed by the colleges 

• a facilities managed network, owned by the colleges and 
managed on their behalf by a third party 

• a third party owned network, delivering services specified by 
the sector, but managed by a third party. 

92 The first three of these options were eliminated, following advice 
from, and discussions with, the committee's networking consultants. The 
committee has corisidered the argument that access to public networks, 
such as the Internet, would be a sufficient, low-cost solution to the sector's 
needs but has reached the view that two key characteristics of the 
network services required by the sector are security and controllability. By 
their very nature, standard public services display neither of these 
characteristics. The committee also believes that, as far as possible, the 
sector's commitment to capital investment and continuing equipment 
upgrading costs should be minimised. This militates against the sector 
owning and running its own network or owning a network facility and 
commissioning a third party to operate it. The conclusion that the 
committee has reached is that the sector should define the services it 
requires and contract the provision of these services to a commercial 
organisation which can supply and maintain a secure, flexible, 
upgradeable service tailored to the needs of each college. This kind of 
communications service presents the lowest risk for the sector. 

93 We believe that a sector-wide initiative is required to establish such 
a network, negotiating on behalf of the sector an agreed level of service 
for an agreed cost. Colleges thereby do not have to make individual 
technology choices, selecting only the level of service or bandwidth 
required. This would enable colleges which mainly wished to use e-mail 
services, single desk-to-desk video links, or fairly low data transfer rates, 



to opt for a relatively low cost, low bandwidth option: this bandwidth 

would provide a service similar to the majority of higher education 

networked traffic, supported through the JANET network. Those colleges 

wishing to exercise higher rates of data transfer, for example, to employ 

video conferencing would need at least medium level bandwidths. 

Although the initial uptake of high bandwidth connections may be small, it 

is expected that the wider development of broadband communications and 

interactive multimedia will make this an attractive option to many sector 

colleges in the medium term. 

94 Our recommendation is to establish: 

• a third party owned flexible bandwidth communications 

network, managed on behalf of the sector, to link all 

colleges. 

95 We further recommend that a network management team, drawn 

from college staff with appropriate national agency support: 

• identifies the system requirements 

• invites and evaluates tenders 

• negotiates arrangements with the selected supplier 

• plans a strategy for connecting all colleges and existing 

networks 

• provides advice to colleges on accessing the wide area 

network. 

96 We propose that colleges are offered the opportunity to subscribe to 

one of three bandwidth services which will cater for a range of 

communication needs. Clear guidance will be offered to colleges on the 

costs and benefits of each of the options, and on the arrangements for 

upgrading from one option to another. High bandwidth sites would act as 

demonstrator and information sites for the rest of the sector. 

Costs 

97 The costs of the network, over five years, have been estimated on 

the available evidence. The committee recommends that these costs 

should be shared between the Council and colleges as indicated in chapter 

six. 

Improving the Availability of Learning Materials 

98 The committee has carefully considered how best to encourage the 

development of new learning materials to support the further education 

curriculum and concluded that a major funding programme, of the type 

which has underpinned the higher education TLTp19 initiative, to enable 

the sector to develop materials would not be appropriate at this time for 

two reasons. 

19 The 76 development projects of the Teaching and Learning Technology Programme have been 31 
supported by over £30 million of central funding with an equivalent contribution from universities. 
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99 Firstly, the committee is aware that there is already a vast range of 
material world-wide which is overtly or potentially educational but which 
has not yet been evaluated in terms of its suitability for further education. 
Much of this is available commercially but a wealth of material is also 
available free on the Internet. Until more is known about the value of 
these resources to further education, and how they can be used to best 
effect, there is no certainty that a costly development programme would 
be beneficial. 

100 Secondly, there is .an. increasing number of development and 
publishing organisations with an interest in the educational market. In 
addition, as a result of the TLTP initiative, there now exists considerable 
experience in the development of multimedia products to a commercial 
standard in higher education. We consider that the majority of any new 
materials developed for use in the sector should stand the test of 
commercial viability rather than be developed within the sector through 
the support of public funds. Evidence from organisations as diverse as the 
Open Learning Foundation20 in the United Kingdom and Project Synergy'l 
in the USA suggests that productive links can be developed between 
commercial suppliers and educators in the development of new learning 
materials, to the benefit of both. 

101 Notwithstanding these views, the committee believes that its 
recommendations should bring about a cost-effective improvement in the 
availability of good quality learning materials to assist staff in their work 
and students in their learning. To this end, a major task of the proposed 
learning and technology centres will be to manage the evaluation of 
existing products against agreed educational criteria. It is expected that 
teachers throughout the sector will have a role both in drawing up 
suitable criteria arid in participating in the evaluation process. Sector
wide dissemination of evaluation results will assist teachers in making 
informed decisions about the use of technological resources in their 
teaching. Where there is wide applicability of an evaluated commercial 
product, the centres will also be in a position to negotiate advantageous 
terms with suppliers for the acquisition of the product by sector colleges. 

102 Through regular contact with teachers, curriculum development 
bodies and awarding bodies, it is expected that centre staff will identify 
commonly experienced needs which could be satisfied by the development 
of new learning materials. By carrying out initial market research, 
assisting with product specification and arranging testing and evaluation, 
centres will be able to support developers who have a commercial interest 
in creating products to promote learning. 

103 Although commercial development is expected to be the main 
method of acquiring new materials for the sector, it is accepted that there 
may be some materials for which there is a proven need but a small 
commercial market. For example, a specialist course offered in only a few 
colleges might be made more widely available through the development of 

20 An educational organisation which produces paper-based learning materials in conjunction with 
a number of publishing companies. 

21 The Project Synergy team is, for example. working with commercial software companies who 
wish to develop products which link into the team's computer-based learning management 
system. 



material for distance learning. The committee has provided for this by 
ensuring that support for the development of learning materials is 
possible under the terms of the recommended demonstration project fund. 

In such circumstances, a centre, working in conjunction with a group of 
colleges, might manage the commission of new materials with the support 
of central funding. 

104 The committee has also recognised that many colleges will develop 
materials in-house (be they computer-based or otherwise) which they 
might wish to market. There are already colleges in the sector which have 

developed facilities for authoring multimedia materials22 and more are 
being encouraged through support from the government's competitiveness 
fund and the work of the Volnet Centre." It is envisaged that by providing 

guidance, establishing widely accepted evaluation criteria, managing a 
credible evaluation service and facilities for disseminating information 
through the proposed communication network, an internal market will be 
stimulated. This will reduce the amount of duplicated effort currently 

made in the creation of learning materials and assist those colleges which 
wish to exercise their entrepreneurialism in marketing products they have 
developed. 

Research and Evaluation 

105 The rate of technological change is such that individual colleges 
cannot be expected to keep pace with its implications for teaching and 
learning. An ongoing research programme will not only track education 
and training developments outside the further education sector in England 

but will highlight the changing requirements of the sector to colleges and 
commercial suppliers. 

106 We recommend, therefore, a continuing research programme 
which: 

• examines the effectiveness of new approaches to teaching 
and learning 

• provides insights into ways of applying emerging 
technologies in order to improve both. 

107 An endemic problem in any planned change in teaching and 

learning is the difficulty of demonstrating significant learning gains that 
are related to specific innovations. The scale of the investment made by 
the sector in technology and associated facilities makes it all the more 

important that we measure the costs and benefits arising from the 
application of new technologies to teaching and learning. Evidence for the 
efficacy of our recommendations has come from research undertaken for 

the committee. It is, however, important that effective evaluation 
strategies are applied as an integral element of the proposed initiative. 

22 See annex D; of 215 colleges surveyed, 37 per cent indicated facilities for authoring multimedia 
or other learning materials. 

23 The Volnet Multimedia Centre is a partnership between South Thames College, NCET and the 
Open Learning Foundation which provides educators and trainers with practical knowledge of 
multimedia systems, including training in the use of authoring tools. 
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108 We further recommend that evaluation be undertaken for each of 
the initiative's components, induding the demonstration projects and 
the work of the LTCs. 

109 The research and evaluation projects are likely to be undertaken by 
staff drawn mainly from the national agencies and colleges, seconded for 
this purpose. They should be co-ordinated centrally, in order to ensure 
that: 

Costs 

• work programmes and reporting procedures are adhered to 

• research findings are published 

• lessons from the research and evaluation through seminars 
and workshops are disseminated 

• analysis and dissemination of summary information on 
emergent college needs and trends are undertaken. 

110 We estimate that £200,000 per year is required to fund the 
research and evaluation programme. 



IMPLEMENTING THE RECOMMENDATIONS 

111 In the previous chapter we set out recommendations for five distinct 

components of a sector-wide initiative. A key characteristic of our 
proposed initiative is co-operation. In chapter three we stated our views 
that the sector, represented by interested organisations, colleges and 

individuals, should playa full part in making the initiative productive. 
Organisations operating in and on behalf of the sector provide a ready 
vehicle which could be fully utilised during the implementation of the 

recommendations. 

The Role of the Council 

112 In Education and Trainingfor the 21st Century the government 
referred to a 'revolution in learning' and the secretary of state in his 

guidance letter of July 1992 charged the Council with responsibility for 
encouraging 'the further development of flexible and part-time modes of 
delivery, including distance learning'. In addition, the Council's aims 

include: 

• promoting improvements in the quality of further education 

• promoting access to further education by people who do not 
participate in education and training but who could benefit 

from it 

• securing value for money for the funds employed by the 
Council. 

113 We believe that our recommendations will assist the Council in 

helping to bring about the revolution in learning and in achieving each of 
these aims. We therefore consider that the Council should play an active 
part in promoting the initiative set out in this report by: 

• securing appropriate levels of funding to implement the 
committee's recommendations 

• ensuring that appropriate national co-ordination of the 
initiative is established 

• exercising any necessary responsibilities in the care of . 
funds it secures 

• monitoring the implementation programme. 

Government-funded Agencies 

114 There are two main national organisations with re 

advancing aspects of learning and technology reflected in. Our 
recommendations. They have an existing infrastructure ~nd exe 
capability which can be used and built upon. 
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115 NCET has responsibilities which extend across the educational 
sectors. Funded in part by the DfEE, it is the national focus of expertise in 
technology for learning. Its aim is to enhance and improve the process 
and content of learning and its management by: 

• monitoring new technologies and systems as they evolve and 
evaluating their potential 

• promoting the effective application of established and proven 
technologies. 

116 NCET has a substantial record of managing government-funded 
initiatives nationally, liason on a national and international scale, the 
publication of evaluative reports and the promotion of technology and its 
uses in education. 

117 FEDA inherited the assets of The Staff College and the Further 
Education Unit in April 1995. It is funded mainly by the Council, with a 
grant from the Further Education Funding Council for Wales. Its mission 
includes the provision of 'services to further education which promote 
quality, lead curriculum design and development'. 24 Its responsibilities 
include: 

• the provision of information to the further education sector 

• 

• 

support for the implementation of the further education 
curriculum 

management training and staff development 

• research and policy development at a national level. 

118 We recommend that the Council invites NCET and FEDA to 
consider working closely together to implement and manage the 
initiative. 

119 We believe that this would result in well-founded organisational and 
technical skills and experience being brought into the service of the sector. 
This would ensure: 

• close links with colleges, regional bodies, national and 
international organisations 

• clear co-ordination between each component of the initiative 

• appropriate systems for managing each component of the 
initiative 

• appropriate mechanisms for ensuring the cost-effectiveness 
and quality of the initiative. 

Department for Education and Employment 

120 The DfEE is taking an increasing interest in the field through its 
consultation paper on broadband communications, Superhighways for 

24 FEDA strategic plan. 1995 



Education. The paper, in part, is intended to stimulate debate on the 
content, design and costs of courseware and other on-line services, and on 
the uses of superhighway applications in comparison with more 
traditional approaches to teaching and learning. 

121 The consultation paper exhorts further education colleges, the 
youth service and adult education centres to keep pace with superhighway 
developments which can enrich the curriculum, promote collaborative 
ventures and provide advice and guidance to students and prospective 
students. The DfEE has agreed to provide funding for the evaluation of 
collaborative projects. 

122 The DfEE has also issued an open invitation25 to the 
telecommunications, cable, broadcasting, information technology and 
multimedia industries to develop with the education community a 
programme of industry-funded projects to develop educational uses of the 
information superhighways. 

123 Our recommendations are congruent with the DfEE's initiatives. 
There has been effective liaison with the department in the work of the 
committee. Appropriate liaison should continue so that the DfEE's work in 
promoting the development and uses of educational broadband networks 
can flourish. 

Role of Sector Associations and National Bodies 

124 The further education sector is served by a number of bodies which 
represent the colleges. They include national organisations established 
specifically by and for the sector - the Association for Colleges (AfC), the 
National Information and Learning Technologies Association (NILTA -
formerly NAITFEINational CMIS Board), APVIC (the Association of Sixth 
Form Colleges), the Colleges Employers' Forum and the Sixth Form 
Colleges' Employers' Forum. Other organisations, such as the Libraries 
Association, have interests in further education within an organisation 
with a broader range of responsibilities. Each body represents rather 
different (albeit sometimes overlapping) constituencies. Between them, 
they provide valuable mechanisms for consultation with the sector and 
sources of advice and support for managing the proposed service. 

125 The sector also supports a number of regional bodies, which are 
successors to the former regional advisory councils. Their knowledge of 
existing expertise and needs within their regions may well be valuable in 
developing effective information and support services. Reference has 
already been made to the Further Education National Consortium as an 
outstanding example of cross-sector co-operation in the information and 
learning technologies field. We do not intend that its work should be 
displaced or duplicated by our proposals. Rather, we believe that ways 
should be sought be make use of its expertise and experience and to 
encourage its continuing development. 

25 Secretary of state's address to the British Education Training Technology Exhibition, January 1995 37 
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126 Outside the sector there are numerous bodies with expertise in the 
areas considered by the committee. Educational institutions, such as the 
Open University and the Open Learning Foundation, and many 
organisations in the communications industry, such as the BBC and British 
Telecom, have valuable experience to offer. 

127 We recommend that representatives of the major national 
associations and other expert bodies be invited to form a ~tet!Wtg'\ 
group. Its purpose will be to advise those responsible for managin 

~ ------.,...---.----
initiative on both its strategic priorities and its impact n individ a 
~lIeges, and on the sector overall. 

Role of Colleges 

128 Colleges have a major role to play in the organisation and 
management of this initiative. They have made considerable investments 
in facilities to promote effective uses of information and learning 
technologies. They contain a wealth of experience and expertise in the 
application of technologies for learning and its supportive administration. 
Our proposals seek to harness those facilities and that expertise for the 
benefit of students and teachers throughout the sector. With funding 
support, we recommend that colleges are invited to tender to provide 
either a specific curriculum LTC or a learning management LTC. 

129 We expect that colleges will be represented through their 
associations on the steering group which advises the sector-wide initiative. 
We envisage that each LTC will have an advisory body whose majority 
representation comprises staff with appropriate experience and expertise 
from the sector's colleges. In these ways the direction of the initiative and 
its components will be aligned to identify college requirements. 

130 Colleges will be invited to bid for funding to support demonstration 
projects and assist in the selection of supported projects. 

131 Colleges will also be invited to release staff for: 

c. technical and management support for the further education 
wide area network 

• fixed-term support for the LTCs and research, evaluation and 
demonstration projects 

• participation in a range of staff development activities. 

Commercial Involvement " , 

132 The developments proposed in this report offer considerable 
opportunities to the business communities which currently, or might 
potentially, serve the further education sector. The purchasing power of 
individual colleges is substantial - they are commonly amongst the largest 
employers in their locality. Collectively, the colleges represent a very 
considerable market. 



133 A growing number of commercial organisations have already 
recognised the opportunities presented by the sector. Some are working 
with individual colleges to produce materials which can then be sold 
across, as well as beyond, the further education sector. Others are using 
development projects to stimulate the market for their products and 
services,2('or funding awards which recognise educational excellence. 27 

134 An important benefit deriving from a sector-wide initiative is that it 
will facilitate collaboration between industry and colleges on a much 
larger scale by promoting the development of a clearer definition of the 
further education sector and its needs. Our recommendations are not 
designed to fund activities within colleges which more properly should be 
undertaken by the commercial sector or through local partnerships. In 

contrast, they are designed to encourage the commercial sector, whether 
it be the publishing, computer software or information services industries, 
to look more closely at the opportunities presented by the further 
education sector as a whole and its expanding application of new 
technologies to learning and student support. 

135 We suggest that there are at least three ways in which the business 
community should be encouraged to respond. First, it should be invited to 
enter into joint ventures, with the co-ordinating body, to develop and 
maintain standards for the development of further education-specific 
learning materials. These materials can be sold throughout and beyond 
the sector. The use of English as the major international language on the 
international superhighwa~s presents particular opportunities to 
commercial organisations for the global exploitation of sales of such 
products and services. 

136 Secondly, commercial organisations should be invited to contribute 
to the overall costs of these proposals. This can be achieved by: 

• sponsoring specific demonstration projects and joint 
development projects with sector colleges 

• funding specified posts within colleges or the co-ordinating 
body 

• providing products for demonstration, scrutiny and evaluation 

• working with the national co-ordinating unit to develop 
national agreements for the supply of resources to the sector. 

137 Thirdly, the further education sector could itself be the 'test-bed' for 
new technological initiatives and experiments. Colleges could offer 
opportunities to cable and telephone companies for trialling new on-line 
services and testing new software applications. Universities have long 
worked with industry in these ways but the further education sector 
provides equally relevant environments for development work and market 
testing, which can benefit both the teachers and students in the colleges, 
and the businesses undertaking the trials. 

26 For example, recent British Telecom awards of £25,000 each for commnnications projects. 
27 For example. the Beacon awards administered by the Association for Colleges. 
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138 By working closely with the co-ordinating body, companies can 
make use of monitoring, evaluation and dissemination services to ensure 
the maximum return for their investment. 

Relationships with the Higher Education Sector 

139 Our recommendations, to a significant extent, parallel separate 
initiatives operating in the higher education sector. We have attempted to 
synthesise many positive features of support for higher education into a 
co-ordinated initiative for further education. We do not simply call for the 
extension of current higher education initiatives into colleges because we 
believe that it is important for the further education sector to establish an 
initiative which is tuned to its own distinctive culture and needs. 
Nevertheless, we envisage that our recommendations will establish a 
strong foundation for increasing co-operation between the two sectors 
which will benefit all those who participate in post-16 education, whether 
they be staff or students. We advocate, for example, links between the 
proposed network for the sector and the higher education networks 
managed through JISC, the participation of higher education in learning 
material development and the formation of a productive relationship 
between the proposed learning technology centres and the curriculum 
centres established under the cn. 

Implementation Priorities and Timescale 

140 The benefits deriving from our recommendations are needed by the 
colleges now. We advocate, therefore, a five-year programme to 
implement our recommendations, to begin as soon as possible. 

141 Although the recommended initiative comprises five components, 
we believe it is important that progress is made to implement each of 
these concurrently. We believe that the benefits of networked 
communications will depend on the availability of useful information 
services accessible through the network and the promotion of appropriate 
skills in being able to make use of those services. 

142 Access to a national communications network is a first priority. 
Mechanisms are needed for identifying the system requirements, 
evaluating potential suppliers and negotiating management arrangements 
and the access strategy with the selected suppliers. In turn, this requires 
that the co-ordinating mechanisms for the initiative are speedily 
established. Preparatory work for the staff development programme needs 
to go hand in hand with the introduction of the network, so that users are 
equipped with both the skills and the commitment to make use of 
networked services as colleges are connected. It is envisaged that an 
initial period of six months will be required to set up central 
co-ordination, define and secure contractual services for network 
provision, locate advisory centres and define the initial content of the 
proposed staff development programme. 



143 Once the co-ordinating structures are in place, colleges and other 
organisations can be invited to tender for the provision of the LTCs and 
for the demonstration projects. By this stage, it will be important to have 
established a research programme to supplement the work of the centres 
and demonstration projects, and a framework for evaluating all initiatives. 

144 It is clear that establishing network links for all colleges in the 
sector cannot be achieved within a short timescale. Nevertheless, it is 
envisaged that all colleges should be able to avail themselves of network 
services within three years. Priority should be given to linking those 
colleges involved in piloting the services and projects within this initiative 
and to linking inter-college networks already established through other 
initiatives. 

\ 
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FUNDING ARRANGEMENTS 

145 The committee has been mindful of the need to secure value for 
money. It has therefore made recommendations which can: 

• build on existing college investment programmes 

• encourage colleges to invest collaboratively 

• use existing national and regional mechanisms and consortia 
wherever possible to support colleges 

• target funding directly to projects and services with minimal 
central administrative and management costs. 

Summary of Costs 

146 The major cost element within our recommendations is for the 

establishment of a wide area network for the sector. This is estimated to 
cost approximately £12.5 million a year. 

147 The other elements have been estimated to cost as follows: 

• the staff development programme @ £4 million 

• the learning and technology centres @ £12 million 

• demonstration projects @ £5 million 

• evaluation and research @ £1 million. 

148 In total these 'other elements' will cost around £22 million over five 
years. 

149 We recommend a pump-priming approach to funding. in which 

the Council is asked to provide support over a five-year period. during 
which time that support is phased out. so that the colleges then take 
full responsibility for the systems in place. The total Council support 

over five years amounts to about £60 million, with £17 million in the first 
year, reducing to £6 million in the fifth year. We propose that. conversely, 

college contributions associated with network costs will gradually increase 
nil contribution in the first year to approximately £10 million in the 

as indicated in table 1. 

estimates for the proposed initiative 

Year 1 Year 2 Year 3 Year 4 Year 5 Total 

1.4 1.2 0.6 0.4 0.2 3.8 
centres 2.7 2.4 2.3 2.3 2.2 11.9 

1.0 1.0 1.0 1.0 1.0 5.0 
11.2 10.0 7.8 5.4 2.7 37.1 

0.2 0.2 0.2 0.2 0.2 1.0 
16.5 14.8 11.9 9.3 6.3 58.8 

0.0 2.4 5.1 10.0 25.2 
0.0 2.4 5.1 10.0 25.2 



150 Many of the services could be costed in ways which transfer a 
larger proportion of the costs to colleges as end-users. However, we 
believe that, in the current financial circumstances affecting colleges, 
these initiatives will have the greatest impact on the sector's colleges and 
students if a five-year development programme is separately funded by 
the Council. The five-year cost of the programme represents about 0.5 per 
cent of the total sector funding dispensed through the Council. 

151 In particular, we believe that the communications network, upon 
which our other initiatives depend, requires the certainty of national 
funding support in its start-up years. Its value to individual colleges will, 
we believe, be demonstrated through the services provided by the other 
components of this sector-wide initiative. This will be a gradual process, 
with services increasing and improving over time. 

152 By way of comparison, the committee has noted that the Higher 
Education Funding Councils centrally allocate nearly £40 million every 
year for information and learning technologies services. This includes £16 
million a year on the higher education JANET and SuperJANET 
communications networks. Another £16 million a year buys related 
technology-based teaching and learning services and associated research 
and development. In addition, funding of more than £30 million has been 
allocated over three years to support the development of learning 
materials. Our proposals are comparatively modest in relation to these 
levels of funding but we believe they represent a realistic early step 
towards improving technological facilities for the sector on a national 
basis. 

Underlying Assumptions 

153 Table 1 indicates in very general terms the level of commitment that 
is proposed. The figures are based on initial cost assumptions, which are: 

• that the staff development programme excludes costs borne by 
the colleges for covering staff released to attend training 
activities but includes costs for initial residential training of 
trainers and support for their time in delivering training 
support in colleges 

• that the demonstration projects represent the greatest 
elasticity in the funding arrangements. It is expected that a few 
supported projects of the type illustrated in this report may 
require funding in excess of £100,000 but that the majority 
will depend on lower budgets 

• that all learning and technology centres will be provided with 
network connections. 

154 Assumptions about possible income generated by the linked 
initiatives have not been included in table 1, although we believe that the 
LTCs should be able to generate a substantial proportion of their costs by 
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the end of the fifth year. Nor has the possibility that some finance will 
come from commercial contributions, from the sale of products and from 
services by centrally-funded programmes to bodies outside the further 
education sector been included in these estimates. 

155 The estimate of the major cost associated with the recommendation 
to establish a network is based on two factors: 

• the provision of three levels of service (low, medium and high 
bandwidth) which relate to nature of the data that can be 
conveniently transferred using the network. 

• an estimate of the number of colleges which might wish to use 
each level of the services. 

156 The estimated cost for each college associated with each level of 
service was determined by the consultants to the committee. The 
estimates of take-up are based on an assumption that over 70 per cent of 
colleges will opt for the lowest cost, low bandwidth option in the first 
instance. This will provide them with a service compatible with the 
majority of existing network usage in higher education, provided by the 
JANET network. We have assumed that about just over 20 per cent will 
wish to use a medium bandwidth service on the basis that most colleges 
who already have external network links (as indicated by a survey of 
carried out by the committee28

) will wish to upgrade their connections to a 
higher bandwidth. A small number of colleges, under 5 per cent, may 
wish to connect at the highest bandwidth. This assumption is based on the 
very small number of colleges who already make use of high bandwidth 
networks with the addition of a small number of demonstration projects 
supported by our other recommendations. 

157 For simplicity in estimating the costs, it has been assumed that all 
colleges will be linked to the network in year one of the initiative. In 
practice we expect that all colleges should be networked within three 
years. 

158 It is assumed that over the life of the initiative the number of 
colleges wishing to migrate to higher bandwidths will increase and that 
service costs associated with these bandwidths will, as a result, reduce. 

159 It should be noted that we have not formally tested our assumptions 
concerning preferred network service levels with the sector. 

28 See annex D; of 215 colleges surveyed. 35 per cent indicated that they have access to JANET or 
other networks. 



CONCLUSIONS 

160 Colleges function within a society subject to the effects of dramatic 
technological change. This influences the way they respond to their 
clients' needs and their decisions concerning investments in technology 
which help to meet those needs. The convergence of telephone, computer 
and video technologies, and the rapid growth of multimedia and 
information highways, present new possibilities to the sector. Recent 
advances have the potential to enrich students' experiences of learning 
and enable new opportunities for access to education. 

161 The committee has spent two years examining current and potential 
uses of information and learning technologies in the UK and abroad to see 
how they can improve the education of young people and adults in further 
education colleges. Curriculum developments and new national targets 
emphasise the importance of increasing post-16 participation in education 
and training. They draw attention to the diverse learning needs of an 
increasingly heterogeneous college population. 

162 We have considered the relative merits of market forces, local 
collaboration and a sector-wide initiative in promoting more effective uses 
of learning technologies. Our findings convince us that action at a national 
level is needed to ensure that our students and staff are able to take full 
advantage of the opportunities presented by technological advances. This 
will help colleges to improve their effectiveness and ability to meet their 
targets, and should achieve value for money through economies of scale. 
If we fail to seize the opportunity for action, colleges and their students 
will be disadvantaged in an increasingly competitive world. 

163 The committee was asked to recommend: 

• ways of increasing the use of educational technology to 
improve the provision of further education including the 
effectiveness of students' learning 

• methods of disseminating information on good practice in the 
application of new technology and encouraging its adoption 

• the resource implications and the opportunity for securing 
increased value for money from these recommendations. 

164 We believe that each of our recommendations makes a Cl}st
effective contribution to fulfilling this remit: 

• the service provided by the learning and technology 
will facilitate the dissemination of information 
efficacy of existing learning materials and stimulate· 
development of new resources 

• the programme of demonstration projects will encour 
applications of technology and make successful praotice 
known 
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• the staff development programme will increase the effectiveness 
with which the technology is used by teachers, to the benefit of 
students 

• the research and evaluation programme will ensure growth in 
the sector's understanding of the potential of technology to 
support learning and continuous assessment of the value of the 
committee's recommendations. 

165 The national investment in communications technology, and the 
government's encouragement of that investment, highlights the absence of 
a national communications infrastructure for further education. The 
committee's underpinning recommendation to establish networked 
communications between all colleges should yield significant benefits in 
promoting collaborative effort, facilitating links between further and 
higher education and providing access for college staff and students to 
resources available worldwide. 

166 With annual college payroll costs of about £1.6 billion for 
departmental teaching staff, each working day costs the sector over £7 
million. Aside from the benefits to students, college managers and 
commerce, if just over two days could be saved each year by every 
teacher throughout the sector making use of the recommended services to 
avoid wasted or duplicated effort, the proposed initiative would pay for 
itself. The committee sees its recommendations as a realistic, cost
effective step towards establishing a sound technological base for future 
developments in further education. 



COMMITTEE'S RECOMMENDATIONS 

Recommendation 1 

167 We recommend the creation of a national staff development 
programme available to every college in the sector. The programme 
should cover two levels: 

• 

• 

a foundation programme which provides the skills required by 
teaching and other staff in accessing information and learning 
technologies and applying them effectively to teaching, 
learning and student support 

a 'training the trainers' programme which prepares staff for 
delivering the foundation programme in each college, while 
providing some further skills enhancement and project-based 
support in higher level skill areas. 

Recommendation 2 

168 We recommend the establishment of an information, advice and 
learning resource service operating through networked specialist centres. 
The centres, termed Learning and Technology Centres (LTCs), should 
draw upon the services of a network of reviewers, bas~olleges and 
elsewhere, to assess resources. They should also be active in promoting 
the development and use of technology to support learning. 

Recommendation 3 

169 We recommend that funding be provided for a group of 
demonstration projects which focus particularly upon: 

• the organisational and technical infrastructure underpinning 
student support and learner services. These might include the 
introduction of learning management systems, the 
development of student tracking systems and the provision of 
distributed tutorial support for students using remote learning 
methods 

• effective applications of networked connectivity to improve 
access to education and training 

• the development of courseware, applications and 
learning resources as needs are identified through 

Recommendation 4 

170 We recommend the establishment of: 

• a third party owned flexible bandwidth VV"'H"",~LUV'VU"'V" 
network, managed on behalf of the sector, to link all c 

LTC-
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171 We recommend that a network management team, drawn from 
college staff with appropriate national agency support: 

• identifies the system requirements 

• invites and evaluates tenders 

• negotiates arrangements with the selected supplier 

• plans a strategy for connecting all colleges and existing 
networks 

• provides advice to colleges on accessing the wide area 
network. 

Recommendation 5 

172 We recommend a continuing research programme which: 

• examines the effectiveness of new approaches to teaching and 
learning 

• provides insights into ways of applying emerging technologies 
in order to improve both. 

173 We also recommend that evaluation be undertaken for each of the 
initiative's components, including the demonstration projects and the work 
of the LTCs. 

Recommendation 6 

174 We recommend that the Council invites NCET and FEDA to consider 
working closely together to implement and manage the initiative. 

Recommendation 7 

/

175 We recommend that representatives of the major national 
associations and other expert bodies be invited to form a steering group. 
Its purpose will be to provide advice to those responsible for managing the 
initiative on both its strategic priorities and its impact on individual 
colleges, and on the sector overall. 

Recommendation 8 

176 We advocate a five-year programme to implement our 
recommendations, to begin as soon as possible. 

Recommendation 9 

177 We recommend pump-priming to funding, whereby the Council is 
asked to provide support over a five-year period, during which time that 
support is phased out, so that the colleges then take full responsibility for 
the systems in place. 
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WORK OF THE COMMITTEE 

Background 

1 The committee first met on 3 November 1993. Since then it has held 
a further 14 meetings, including a two-day residential meeting in May 
1995. 

2 It was originally intended that the committee would present its final 
report to the Council by December 1994. However, at its March 1994 
meetint the committee agreed to recommend to the Council that the 
timescale for its work be extended. This change of schedule was agreed 
by the Council, and further clarified in correspondence between the 
chairmen of the committee and the Council. An interim report on the 
work of the committee was submitted to the Council in December 1994. 

Schedule of Work 

3 The committee agreed a schedule of work comprising three phases. 
The phases are: 

• phase 1 - establishing the scope of the committee's activities 
(Nov 1993 to March 1994) 

• phase 2 - pursuing a programme of agreed tasks (March 1994 
to March 1995) 

• phase 3 - formulating final recommendations and reporting 
(April to August 1995). 

Presentations and Visits 

4 Phase 1 included a number of presentations to help the committee 
obtain an appreciation of the characteristics of the further education 
sector, the work of the Council, the scope of technologies and 
technological change, and the sources of further information available to 
the committee. 

The tasks undertaken in phase 2 enabled the committee to increase 

current activities within the UK education sector, including the 
schools and higher education sectors 

"developments across a wide range of technologies, their 
,HL'vU.'<V<.., in support of education and training within and 

the public education sectors, and their potential for 
teaching and learning in the further education 

outside the UK 

I'IVU<J"''' influencing the uses of technology to support learning, 
'and the role of organisations which promote those policies. 

'i' 
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6 The committee visited and received presentations from the British 

Telecom research laboratories at Martlesham Heath and the National 
Council for Educational Technology (NCET). Committee members also 

participated in a series of visits to 22 further education colleges and six 
university departments involved in the development of technological 
resources to support teaching and learning in higher education. Visits to 

the Further Education National Consortium, the Open Learning Foundation 
and the Cable and Wireless College have also taken place on behalf of the 
committee. 

7 Presentations and major papers received by the committee are listed 
in annex C. They have provided insights into: 

• the work of organisations involved in information and learning 
technologies, including the BBC, the Open College, the higher 
education sector's Computers in Teaching Initiative (CTO and 
Teaching and Learning Technology Programme (TLTP) 

• research undertaken for the committee by The Staff College 
and NCET 

• new technological developments, including the information 
superhighway 

• the potential for future developments within the further and 
higher education sectors. 

8 The committee has received a regular press cuttings service from 
The Further Education Development Agency, organised to distinguish 

between news of technological developments, developments with 
organisational implications, and developments affecting learning and 

pedagogy. An accompanying summary and analysis has drawn attention to 
issues, developments and activities of particular relevance to the 
committee's work. An initial series of briefing articles, prepared for the 

committee during phase 1, was published by The Staff College in February 
1994 on the committee's behalf.2 

Commissioned Research and Consultancy 

9 Eight investigations have been undertaken within the United 

Kingdom specifically for the committee. They are: 

• an examination of developments within the further education 
sector, with respect to organisational, technological, 

pedagogical and learner support trends, based on visits to 22 

sector colleges. The findings were reported to the committee 
and have subsequently been published3 

• a wide-ranging research programme undertaken by the NCET 
including visits to 10 colleges with additional case studies of 

provision in six colleges, a survey of previous funding 
initiatives, international comparisons and an analysis relating 

2 Learning and Technology in the Further Education Sector edited by Lynton Gray and Ann-Marie 
Warrender. Mendip Paper 68. The Staff College. 1994 

3 Learning and Technology in Further Education Colleges. Lynton Gray and Ann-Marie Warrender 
FEDA. September 1995 
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lessons learned from initiatives in the schools sector to the 
potential development of resources for further education. 
Extracts from the research have been published4 

• an analysis of information pertaining to learning and 
technology included within colleges' strategic plans 

• a national survey of technological resources within sector 
colleges 

• an examination of the uses of technology for teaching and 
learning within British industry 

• an analysis of the references to learning and technology within 
Council college inspection reports 

• a series of visits to six universities engaged in the development 
of learning materials and/or the provision of a curriculum
based information service. 

10 Some of the main findings from the research investigations are 
summarised in annex D. 

11 These have been complemented by international investigations, in 
part specifically for the committee and in part arising from members' 
existing arrangements. Six such studies have been reported, the main 
findings from which are also summarised in annex D. 

12 The committee commissioned advice from consultants PE 
International on the development of an appropriate communications 
network for the further education sector and on the organisation of the 
proposed information and advisory centres. 

Working Groups 

13 In Phase 3 of its work, the committee organised itself into five 
working groups. Their investigations, augmented by external expert 
contributions, were co-ordinated at the committee's two-day residential 
meeting in May 1995. The groups focused on: 

• courseware development 

• information and advisory services 

• staff development 

• infrastructures for student support 

• communications infrastructure. 

14 The conclusions reached by these groups were considered by the 
committee at its July 1995 meeting and form the basis for the main 
recommendations in this report. 

4 Technology and Learning in Further Education. NCET, November 1995 



MAIN PRESENTATIONS AND PAPERS RECEIVED BY THE 
COMMITTEE 

1 The role of the further education sector 
Lynton Gray and John Gray - 3 December 1993, LTC93/2 

2 Considering the implications of technology for organisation change 
Margaret Bell, NCET - 3 December 1993, LTC93/3 

3 Summary of technology developments 
Lynton Gray, The Staff College - 3 December 1993, LTC93/4 

4 Funding methodology 
Geoff Hall, director of education programmes, FEFC - 20 January 
1994, LTC94/1 

5 Definitions of the 'problems' the committee was established to 
investigate 
Tony Cann and Les Lawrence - 20 January 1994, LTC94/3 

6 Overview of information technology projects' evaluation 
Lynton Gray and Diana Laurillard - 20 January 1994, LTC94/2 

7 Teaching and learning technology project: Current position 
Roger Cannon, Higher Education Funding Council for England - 4 
March 1994 

8 A personal view on how technology could be used to create a 
learning environment that suits the requirements of learners 
Len Adam, Blackburn College - 4 March 1994, LTC94/8 

9 British Telecom Laboratories 
John Grierson, BT - 10 June 1994 

10 Information technology research 
Iris Smith, NCET - 12 September 1994, LTC94/19 

11 Learning and technology in British Columbia 
Lynton Gray, The Staff College - 12 September 1994, LTC94/20 

12 Capital equipment allocation 
Richard Allanach, assistant director of finance, FEFC - 12 
September 1994, LTC94/21 

13 Influence of the funding methodology on college provisi~. 
Tony Holloway, assistant director of finance (funding), 
September 1994, LTC94/22 

14 A future infrastructure in learning technologies in 
higher education 
Diana Laurillard, Open University - 12 September1994, L . 

15 Findings from college visits 
Ann-Marie Warrender, The Staff College - 26 October 1994, 
LTC94/25 
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16 Computers in Teaching Initiatives (CTO Support Services 

Jonathan Darby, head of CTISS - 26 October 1994, LTC94/26 

17 The Education superhighway 
Karl Chapman, group chief executive of CRT Group pIc - 26 October 

1994, LTC94/27 

18 BBC education and the further education sector 
Jane Straw, chief education officer, and Lucia Jones, head of policy, 

BBC Education - 25 November 1994, LTC94/29 

19 Technology and learning in further education - research report 
Iris Smith, NCET - 1 February 1995, LTC95/1 

20 Integrated learning systems 
Peter Avis, NCET - 1 February 1995, LTC95/4 

21 Information technology in college libraries and learning resource 
centres 

Hilary Rees, Plymouth College of Further Education - 6 March 

1995, LTC95/8 

22 Technology and open and flexible learning 
Michael Colenso, managing director, The Open College - 6 March 

1995, LTC95/9 

23 Colleges' local networks 

Keith Duckitt, head of information systems and Tim Rushent, 
technology manager, FEFC - 11 May 1995, LTC95/13 

24 An educational network for the further education sector 
Howard Wood, PE International- 11 May 1995, LTC95/14 

25 Technology and education in Singapore 

Stuart Burnley, independent consultant - 11 May 1995, LTC95/15 

26 Learning and technology in American community colleges 

Lynton Gray, FEDA - 11 May 1995, LTC91/15 

27 Information technology in American community colleges 
Eddie Brittain, DFE - 11 May 1995, LTC95/15 

28 Technology to support training in industry 
Ann-Marie Warrender, FEDA - 11 May 1995, LTC95/16 

29 Superhighways for education 
Keith Duckitt, head of information systems, FEFC - 13 July 1995, 

LTC95/20 

30 Comments on proposals for a learning resource service 
Tim Rushent, technology manager, FEFC - 4 September 1995, 

LTC95/21 



RESEARCH FINDINGS AND ISSUES ARISING 

1 The committee has drawn heavily on background research in 
preparing its report. Some of the main research findings and issues 
arising are summarised in this annex. 

2 Between them, the research findings point to: 

• the substantial capital investments made by colleges in 
networks, computers and learning resource facilities 

• the shortage of good quality courseware to use with those 
facilities 

• staff concerns about reductions in student taught hours per 
week, the use of instructors and technicians to support work in 
learning resource centres, and the lack of independent 
impartial advice as to the most appropriate technologies for 
their needs 

• separate management arrangements for administrative 
systems and networks and teachingllearning networks 

• the lack of comprehensive strategic perspectives on learning 
and technology within many college corporate plans. 

The Staff College Project 

3 The committee commissioned The Staff College (now FEDA) to carry 
out a series of visits to 22 colleges in 1994. The aim of the project was to 
focus on recent changes in provision and to identify the following trends: 

• organisational, arising out of the implementation of college
wide policies 

• technological, focusing on the provision and application of 
technological resources 

• pedagogical, examining ways in which teaching and learning 
are being influenced 

• the development of learner support services. 

4 A report of the visits was received by the committee at its 
on 26 October 1994. The main findings are summarised below." 

5 Many colleges are reviewing the deployment of resources 
learning and substantial investment is being made to establ}sh 
flexible learning centres for this purpose. These implement 
at increasing the flexibility with which courses can be offf,lI"ed 
providing greater opportunity for students to manage their own " 
Such initiatives are making a significant impact on minor works 
and substantially influencing capital expenditure as colleges tackle a 
backlog of equipment updating and install new resources. 

5 Committee paper LTC94/25. The main findings have been published as Learning and If1(;flftu'U~ 
in Further Education Colleges, Lynton Gray and Ann-Marie Warrender, FEDA, September 1995 
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6 There is a shortage of good quality electronic courseware for use in 
learning resource centres and classrooms. A few colleges have made 
substantial investments in production facilities to provide learning 
materials for use in these centres. Some colleges are attempting to 
overcome problems of resource shortages by entering into partnerships 
with other organisations, but usually with commercial organisations 
rather than other colleges. Nearly 160 colleges, however, now subscribe to 
the Further Education National Consortium (FENC). This organisation has 
hitherto been engaged in the production of paper-based materials to 
support learning but is now piloting the development of materials in 
multimedia format. 

7 Colleges are giving priority to investment in the establishment or 
consolidation of internal networks and external communications. This 
serves two purposes: 

• to widen the availability of computer systems and the 
applications and courseware carried by them to students 

• to expand access to computerised management information for 
college staff. 

8 In many cases, the installation of networks poses a significant 
challenge for colleges. For most colleges, it requires the development of 
new skills amongst teaching and support staff. In some cases substantial 
costs are associated with linking together multiple teaching areas, 
sometimes in complex urban locations. Colleges have not as yet made 
extensive use of broadband communications technologies, gaining only 
limited access to satellite and cable television and making little use of 
terrestrial television services. Most of the learning materials used in the 
learning centres are still paper-based, including the output of FENC. 

9 Colleges have invested in: 

• central college learning resource centres for the use of all 
students 

• departmental or subject area resource centres, with specialist 
learning facilities 

• open access specialist centres for IT or basic skills. 

10 Learning centres have evolved from being mainly open-access 'drop 
in' facilities for basic skills enhancement, used in an unstructured way, 
towards a more purposeful expectation on the part of teachers that 
students will spend some of their time making use of learning resources. 
This more structured approach is a response to policies aimed at 
improving cost-effectiveness within institutions, resulting in a reduction of 
taught course hours with a consequent saving in staff costs. This has had 
implications for the organisation of the curriculum, with teachers 
increasingly being expected to integrate classroom-based work with 
learning centre activities and to spend time in those centres supervising 
and supporting student learning. 



11 Curriculum changes have reinforced these trends. Students are 
helped to follow individualised learning pathways through a modular 

curriculum. This requires them to study parts of some modules 
independently. Project-based work requires students to use resource

based learning, while they are encouraged to use word processing 
packages for the presentation of their projects and assignments. 

12 New methods of study have had an effect on college library 
provision. Colleges are turning their libraries into dynamic centres of 
learning with access to information on CD-ROM, seminar and group study 

rooms, student guidance software, computer suites and paper-based 
resource banks. Library staff are acquiring a range of new skills so that 
they can fully support students as they manage their own learning. 

13 These changes require that students are tracked individually as 
they progress through their learning programmes, both on a day-to-day 

basis and over the longer period of their courses. Tracking systems are 
also needed in response to the Council's funding methodology and its 
inspection framework. In most cases, these systems are at an early stage 

of development. In some colleges, for example, there are no records kept 

of whether a student actually makes use of learning resources available 
outside the classroom. In contrast, a few colleges have invested in swipe

cards and other systems which provide detailed information for those 

responsible for managing students' learning. 

14 Overall, the emphasis of investments has been to support students 
in their learning. Less emphasis has been placed on helping teachers use 

technology in the delivery of courses. Some teachers remain unconvinced 
that students' time spent in learning centres adequately compensates for 

time lost from a more didactic approach to teaching. Others are willing to 
take on the challenge of using technology but do not feel that they have 
the time adequately to re-cast their teaching into a new mould. 

15 The entrepreneurialism which drives many technological 
developments in colleges is a natural outcome of incorporation and a sign 

of healthy competition between institutions. With that competition comes 
a tendency towards unco-operation. Individuals and small groups of 

enthusiasts across the country are devoting considerable time and effort 
in re-inventing similar solutions to a wide range of common problems. 

This is not an efficient use of staff time, particularly where this time is 
used to develop courseware which is already available, whether from 

FENC or another college. 

16 The investigation concluded that colleges are looking to new 
technologies and their applications to learning to help them to improve 
productivity, to manage planned growth, to help reconstruct the 

curriculum in modular and unitary forms, and to keep track of an 
increasingly heterogeneous student population. At the same time, colleges 

are having to include within their curriculum programmes the new skills 
required in order to handle the new technologies. 
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17 In particular, staff seek technologies which will help with managing 
the shift in emphasis from traditional classroom-based modes of teaching 
to more independent, student-focused learning. Technology is also 

considered to have potential in developing and organisation of modes of 
provision which will attract non-traditional students to the colleges. 

Research by the National Council for Educational Technology 

18 The committee commissioned NCET to carry out a wide-ranging 
programme of research linking the experiences of initiatives in schools 
and current work within further education with comparative international 
studies. A full report was received at the committee's February 1995 

meeting." The following paragraphs summarise the common features 
which emerged from extensive literature research, 10 primary case 
studies involving separate interviews with college managers, computer 

staff, teachers and students, and further secondary research on six 
colleges. The research focused on: 

• how technology is managed 

• the use of technology to support teaching and learning 

• the availability of technology and access to technology 

• the potential for marketing and collaboration. 

19 The research literature suggested that most colleges lacked 

coherent strategies for the development and use of educational 
technology. This was also found to be the case in seven of the 10 colleges 

visited for the primary case studies. Structures for managing information 
technology are often unclear. The level of awareness in senior college 

managers of issues associated with educational technology, and their 

expertise in using IT resources is an important factor in the development 
of technology-based learning. 

20 Only one of the 10 colleges visited as part of the primary case 

studies was found to have management information systems (MIS) 
accessible by curriculum managers, while four colleges had integrated 

MIS as an administrative system. 

21 College managers expressed a need for additional funding to 

support the development of technological resources. The proportion of 
total college budget devoted to improving information technology varies 

widely (from 0.4 per cent to 5.7 per cent in the case studies) but, on 
average, £72 per full-time equivalent student is spent on IT resources 

each year. 

22 All colleges find it difficult to keep updated and fund new 

technology. Ensuring comparability with facilities in industry is seen as an 

issue impacting on the quality of provision. 

23 Of the staff interviewed, 90 per cent were aware of a wide range of 

technological facilities for communications and information, including 

6 Committee paper LTC9511. See also Technology and Learning in Further Education, NCET, 
November 1995 



electronic mail, cable TV, satellite broadcasting and multi-party 
conferencing. However, less than half the colleges have current or 
planned usage of these facilities by senior and computer managers, 
dropping to 30 per cent by teachers and students. The most frequent use 
of computers is for word processing, spreadsheet operations and simple 
database work. 

24 The project team found no evidence, either from the research 
literature or the college visits, of the planned uses of computer managed 
learning or integrated learning systems. Only one or two examples of ad 

hoc assessment of coursework were found. Colleges do not generally 
include assistance with IT literacy as part of their learning support 
systems. Integrated learning systems could be used for this and one 
college visited is now participating in an NCET feasibility study. 

25 Only one of the 10 colleges visited integrated IT as a core skill 
across the curriculum. In most colleges, the management of IT was 
fragmented, impeding the effective co-ordination of cross-curricular and 
administrative applications. College staff perceived that they have 
inadequate technical support. Technicians are often considered to be part 
of the teaching team. 

26 Hardware and software resources vary substantially. In three 
colleges, teachers were not provided with separate computing facilities 
but expected to use facilities in place for students. In the 10 colleges 
visited, the ratio of teachers to computers dedicated to their use varied 
from 1.5:1 to 50:1. The majority of colleges have staff development 
programmes which assist teachers in gaining IT skills but these are not 
focused on the use of educational technology to deliver the curriculum. 

27 The ratios of students to computers varied widely in the sample of 
colleges, from 8:1 to 65:1 with on average 30 full-time equivalent 
students per computer. Although the higher ratio is probably exceptional, 
it highlights the diversity of provision within the sector. 

28 Educational technology was seen by seven out of the 10 colleges 
visited as having a marketing potential to give the college a competitive 
edge and open up new niche markets. Remote learning is perceived by 
half the colleges as a means of gaining additional student numbers. 

29 Colleges benefitted from links with universities and believe they 
would benefit from other types of collaboration for the development of 

technology-based learning materials. 

Issues 

30 Successful integration of educational technology into the curriculum 
needs planned acquisition of physical resources and appropriate learning 
materials. It also depends on support by teachers who are confident in the 
potential that such facilities offer. Currently, there is a lack of strategic 
planning which takes account of the use of technology to support teaching 
and the delivery of the further education curriculum. 
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31 The potential of existing computing resources is not being fully 
realised. Teachers lack experience in using technology to deliver the 
curriculum and there are few teaching and learning models for them to 
draw on. This highlights a need for staff development using learning 
models appropriate to further education and best practice 'case studies. 

32 Although there is scope for further exploitation of existing 
technology, there is a lack of educational material specific to the needs of 
further education. It is likely that some learning materials will need 
funded development. Benefits could result from encouraging a 
collaborative approach to materials development involving consortia of 
further education colleges, universities, and software producers. 

Survey of Technological Resources in Sector Colleges 

33 The Council has begun to establish a database for use by colleges of 
the computer applications, hardware and software currently used by 
colleges. In August 1994 the Council agreed to incorporate a number of 
survey questions formulated by the committee. 

34 Completion of the questionnaire was voluntary. By the first return 
date, 215 colleges had responded. The composition of the respondents is 
shown in table 2. 

Table 2. Composition of questionnaire respondents 

TYPE COLLEGES PERCENTAGE OF RESPONDENTS 

General FE 107 50% 
Sixth form 53 25% 
Tertiary 34 16% 
Others 21 9% 

35 The profile of respondents is broadly in line with the profile of 
college types for the whole sector. Nevertheless, it should be noted that 
the 47 per cent sample who responded were self-selected. There are 
many reasons why 53 per cent of colleges could not or chose not to 
respond by the specified date. It seems reasonable to assume that those 
colleges with high investment in IT and its use are more willing to share 
their data than others not so well advanced. 

36 Table 3 summarises those statistics of particular interest to the 
committee. 



Table 3. Sample of responses 

QUESTION'fES 

Does your college have access to CD-ROM on stand-alone computers? 92% 

Does your college have access to CD-ROM via a computer network? 49% 

Do you have production facilities for multimedia authoring or other 
IT-based learning resources? 37% 

Do you use satellite TV?5S,% 
Do you use cable TV? 4% 

Do you have access to the Internet? 2.8% 

Do you have access to JANET or other networks? 35J)k 
Does your college have a formal policy for technology support for learning? .55%" 
Are you willing to share your experiences of using IT resources to aid 
learning with other colleges? 7~k 

Commentary 

37 CD-ROM, a robust, low-cost storage medium suitable for text, sound 

and vision, is the most common of the newer technologies to be found in 

colleges. The survey suggests that over 90 per cent of colleges already 

have some CD-ROM facilities available for student use. Half the colleges 

who responded use computer networks to enable access to material on 

CD-ROMs. However, evidence from college visits indicates that the sector 

faces an issue associated with the quality and variety of material available 

in CD-ROM format. Much of it is biased towards an American market and, 

overall, there is little to support the FE curriculum directly. This situation 

fails to return the maximum benefit possible from the sector's investment 

in hardware to support CD-ROM technology. 

38 A third of colleges have some production facilities for creating 

multimedia materials. College visits examined a number of these, finding 

that, with a few notable exceptions, initiatives were made by enthusiasts 

in specific curriculum areas, with little or no impact on other areas of the 

college. It is a major challenge to the sector to ensure that the expertise 

and enthusiasm demonstrated in these colleges are harnessed and 

developed in ways which benefit other curriculum areas and other 

colleges. 

39 Cable television is little used by colleges even in those urban areas 

which have been cabled, despite the pioneering example of Blackburn 

College's community cable services. However, current moves to provide 

free cabled access for some schools and colleges could well stimulate 

more colleges to explore the potential of this medium. By the year 2000, 

the Cable Communication Association has estimated that a £7 billion 

national investment will result in 6.6 million subscribers. Colleges are 

already exploring the opportunities this presents to begin operating at a 

regional or even national level. Satellite television is mainly used for 

language support. 
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40 The survey suggests that 28 per cent of colleges already have 
access to the Internet. The network has significant potential for 
supporting education, access is generally low cost and most services on it 
are free. However, evidence suggests that growth in the use of this 
potentially useful resource is currently impeded by the lack of assistance 
available for new users and difficulties in locating information applicable 
to the further education curriculum. 

41 Of all questionnaire respondents, 79 per cent indicated that they 
would be willing to share their experiences of using IT resources to aid 
learning with other colleges. The remaining 21 per cent either indicated 
that they would not be willing to share their experiences or did not 
answer the question about this matter. The fact that the questionnaire, 
itself, was intended as a co-operative venture between the Council and the 
sector in creating a shared database, and the fact that 53 per cent of 
colleges chose not to participate, is perhaps a further indication of a 
reluctance to share information which is seen as 'commercially sensitive' 
by some college managers. Strategies which emphasise co-operative effort 
would help to counteract any tendency towards secrecy and the 
duplicated effort which may result from such a tendency. 

Evidence from College Strategic Plans 

42 Colleges were invited to provide a brief statement of any objectives 
relating to learning and technology in their strategic plans (FEFC Circular 
94/01). About 30 per cent of colleges provided information. Examination 
of these responses7 indicates that: 

• over 50 per cent of respondents intended to invest in or 
increase access to technologically-based learning centres 

• 30 per cent described plans to invest in or increase access to 
general IT resources or networks 

• nearly one quarter indicated that their priority was to form 
working groups or develop strategies related to learning and 
technology 

• 13 per cent specifically mentioned the development of 
provision within the curriculum 

• 5 per cent declared staff development to be a priority. 

Evidence from Inspection Reports 

43 The published inspection reports of the past two years reveal: 

• the types of resources available to colleges 

• the uses being made of them in the learning process 

• the extent to which colleges are developing information and 
learning technology (ILT) policies. 

7 Responses were summarised and categorised by Council staff on behalf of the committee in 
November 1994. 



44 The reports indicate that there are wide variations between colleges 
in each of these areas. Key messages are that: 

• the main use of learning technologies by students seems to be 
the word processing of assignments to improve their 

presentation 

• some colleges have high quality and volume of ILT provision, 
but this is usually concentrated in one or two curriculum areas 

• many colleges are in the process of developing open learning 
policies 

• the use of flexible learning facilities is inhibited by resource 
constraints which limit opening hours 

• staff are reluctant to use learning technologies, possibly 
because they are not confident in their uses 

• high priority is being given to IT applications for student 
tracking and support, so that colleges can monitor attendance, 

retention and success 

• there is no obvious correlation as yet between high levels of 
ILT provision and either student success rates or high 

inspection grades. 

45 Comments on the IT facilities focus on: 

• the presence or absence of a cross-college IT strategy 

• the ratio of student FTEs to workstations (from 5:1 to 25:1) 

• the age and adequacy of equipment 

• the provision (or lack) of computers in the library and open 
access areas 

• well-equipped IT centres with self-study centres 

• teacher's access to computer facilities 

• the lack of facilities in specified curriculum areas. 

46 Relevant issues identified for consideration by college managers are 
most frequently: 

• the integration of IT with other curriculum work 

• improvements in access to IT facilities for students 

• improvements in computer replacement policies. 

Lessons from Industry 

47 The committee commissioned from FEDA a short investigation of 

the role of information and communications technology systems, platforms 
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and related courseware within companies' internal training programmes. 

Its findings were reported to the committee's May 1995 meeting. 

48 The key findings were that: 

• traditional classroom-based instructor-led training still forms a 
significant component of training delivery, usually supported 
and/or complemented to varying degrees by the use of 

technology-delivered training 

• training managers believe that trainees prefer the classroom
based instructor-led training to other methods of delivery 

• future planning of training provision is directed towards the 
acquisition of training applications using new technologies and 

integrating technology-based training with classroom-based 

activity 

• training requirements are determined through internal staff 

appraisal processes 

• large companies maintain dedicated training centres with 
banks of computer workstations (usually networked) as well as 
video-conferencing and private broadcast facilities for 

multimedia transmission and Internet access. Some centres 
mainly provide open learning facilities on terminals which may 

be networked or stand-alone 

• custom-designed courseware is used along with customised 
commercial packages. It can be accessed in some companies 
from personal workstations outside learning centres 

• intensive training will be increasingly used to fill perceived 
gaps in personal, managerial or technical skills. 

49 Despite the strong emphasis on classroom-based training, 

individuals are encouraged take responsibility for their personal self

development, with line managers closely involved in ensuring that 
individual training needs are met for the people they manage. Individual 
development plans jointly agreed within the appraisal process form the 

basis of internal training strategies. 

50 Video-conferencing facilities are available but not generally used as 

an integral part of training programmes. Issues of cost seem to be the 
main factors currently limiting its use for training. 

51 Most of the companies visited are involved in the development of 
custom-designed courseware, both externally commissioned and internally 

developed. They work with producers of commercial training software to 
tailor it to cater for their specific requirements, while in-house units 

develop additional support materials to complement commercially 
produced training packages. 



52 Accreditation of company training does not seem to be a significant 

issue for most of the companies, with the exception of those which are 
accredited training centres for generic software, for example, those 

products supplied by Microsoft and Novell. 

International Lessons 

53 The international experiences reported to the committee have 
included: 

• developments in North American community colleges" 

• technology and education in Singapore" 

• developments in the technical and vocational education sectors 
in the Netherlands and Germany.H) 

54 Reports to the committee have provided evidence of benefits which 
can accrue from a national initiative. Interventions which were primarily 

regulatory included the use by many American states of licensing 
arrangements, for example with cable and satellite television companies. 

These require that companies provide community and educational access 
to the broadcast channel at no or low cost. Such facilities are being used 
to support teaching (rather than independent learning) and, in particular, 

to carry taught classes to remote locations where it would be uneconomic 
to provide face to face teaching by specialists. The use of telephone, 

computing and video facilities is now enabling such remote learning to be 
genuinely interactive, not just between teacher and students but between 

students simultaneously across a number of distant sites. 

55 Another lesson to be learned from the American community 
colleges is that heavy investment is needed, not only by colleges but by the 

states (and Canadian provinces) in order to persuade teachers of the 
benefits of applying the new information and learning technologies. This 

applies equally when 'multimedia faculty training centres' are used to 
prepare teachers to teach effectively using interactive video links, when 
encouraging teachers to integrate technology based independent learning 

with their classroom experiences. 

56 A further lesson of significance is the effort now being made across 
the American community college sector to collaborate in the production of 

teaching and learning materials. State centres for the production of such 
materials have been established throughout the USA and Canada. The 
drive for greater efficiency is taken further in a growing number of states 

which have merged all their colleges into one multi-site college, served by 
purpose-built materials and staff development centres, and seeking to use 

technologies to reduce the time taken for students to achieve 
qualifications. 

57 While the English further education sector shares with the US 
community college sector a mutual concern for remote learners or 

8 Committee papers: LTC94/20 (Learning and Technology in British Columbia); LTC95/15 (reports 
on AACC annual conference and community college visits). Background papers: Innovation in 
American Community Colleges. Lynton Gray, March 1994; Two reports on the 1994 League for 
Innovation in Community Colleges annual conference, John Gray and NCET, November and 
December 1994 

9 Committee paper LTC95/20 
10 Committee paper LTC95/20 

65 



66 

'telelearners', the thrust in the US colleges is to bring to the homes and 

the workplaces high quality, low-cost teaching through which learners will 
achieve, quickly and cheaply, standard qualifications. The English 

colleges' concern for the distinctive characteristics of remote learners 
might overlook the benefits that technology might bring to the delivery of 

standard vocational and academic teaching and assessment to that large 
proportion of the population as yet untouched by further education. 

58 Computer-based learning and multimedia in Singapore has, as in 

Britain, been used to shift the emphasis from lecturer-based teaching to 
student-based learning. Little evidence was found for the proven efficacy 
of such a shift, only a general feeling that it would be beneficial for 

students. It is perhaps too early for measurements to be taken. There was 
evidence, however, that the shortage of good quality English language 

courseware is not just a UK problem, and it suggests that companies and 
colleges able to develop such materials would find a ready market in high 
technology societies such as Singapore. It is interesting to note that 

emphasis is given to the development of pedagogic excellence through the 
establishment of training centres in some larger institutions. 

59 Despite generous resourcing levels relative to English colleges, 

study visits to USA, Netherlands and Germany all reported that the 
facilities available were under-utilised, and that English colleges were in 

the forefront of current global developments with regard to the 
application of information and learning technologies. However, the 

development by the Dutch government of a coherent national strategy for 
IT in education, in a country already 95 per cent cable linked, was 

impressive, and offers lessons to the English further education sector. 



BACKGROUND PAPER: EMERGENT TECHNOLOGIES AND 
THEIR IMPACT ON FURTHER EDUCATION 

1 The impact of technologies makes the lives of students outside 
colleges radically different from the lives of learners a generation or two 
ago. Electronic games, personal computers, mobile phones, faxes, 

compact discs, satellite and terrestrial television channels and a plethora 
of radio channels influence the lives of college students - but not while at 
college. These changes have as yet had surprisingly little impact on the 

classroom. The technological innovations of the past half century which 
have had the most pervasive influence on college teaching have been the 
very simple optical technologies of the overhead projector and the 

photocopier. The classroom model of teaching and learning has not 

changed significantly in at least a century. 

2 Four closely related technological developments have the potential 

to change teaching and learning in further education in ways that 
previous innovations have failed to achieve. They are: 

• the convergence of previously separate video, 
telecommunications and computer technologies 

• growth in the use of digital technology 

• applications, operating methods and multimedia 

• information highways and other emerging technologies. 

Between them they offer the means of changing traditional classroom 

model of teaching and learning. 

Convergence and Digital Technology 

3 The separate technologies which provide the telephone, the 
computer and the television are now converging in ways which increase 

the educational applications of each. This advance is supported by the 
additional benefits of lower costs, greater power and portability. 

4 Convergence becomes possible when the different technologies 
share systems for encoding data. Digitalization entails the conversion of 

information to manipulable and transferable bits. The application of ... 
technique to writing (word processing), graphics, audio signals 
music), photography, film and video has led to an information 

5 Digital encoding which helps to improve the reliability of 

information, has developed alongside techniques of data 
',' 

compression/decompression which enable more information to 

transferred between two points within a given time. For "'''''aHJL .... l~ 

combination of digital technology and data compression' 
simplest telephone lines to carry an enormous range of 

11 Nicholas Negroponte's vivid analogy of this surprisingly rapid technological advan~e is:~ 'It is 
we suddenly have been able to make freeze-dried cappuccino, which is so good that by adding 
water it comes back to us as rich and aromatic as any freshly brewed in an Italian cafe'. (Being 
Digital, Hodder, 1995) 
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that digital telephone exchanges have replaced most of the earlier 

generation of analogue exchanges, they can carry much larger volumes of 
data. Personal computers with larger memories and much faster 

processes can then manipulate and integrate that data. 

6 The combination of improved compression/decompression and 
broader bandwidths allows text, sound and graphics to be commingled to 

provide multimedia. The technical challenges of compressing digital 
photographic images are still being overcome. However, digital cameras 
and digital television'2 can now provide further source materials which 

enrich the multimedia information used to provide entertainment, 
business tools and education. 

Applications, Operating Methods and Multimedia 

7 These developments are supported by a growing range of computer 
software tools or 'applications', ranging from spreadsheets, databases, 
word processing (with built-in grammar and spelling checks), to 

sophisticated computer-aided design (CAD). These applications are 
increasingly being supported by user-friendly graphical user interfaces 
(GUn such as Microsoft Windows. Applications are now presented in ways 

which enable users to: 

• select simply and logically the facilities they require 

• use a standard interface to many applications 

• work on several applications simultaneously 

• learn from built-in tutor packages the uses of new applications 
and short-cuts through existing ones 

• gain access to information packages in a variety of modes at 
different levels of detail (hypermedia). 

8 Hypermedia is the organisation of information in ways which allow 

users to follow pointers to more detailed elaborations, related ideas and 
presentations of the same information in a different medium, such as text 
into graphical or pictorial (still and full-motion video) formats. It brings 

these together at the classroom (or home) workstation in ways which 

require active interaction by the user. 

9 It has the potential to allow courseware designers to draw upon a 
wide range of materials. Inputs from cameras, video-cassette recorders 
(VCRs) and CD-ROMs can be combined with text and graphics 'scanned in' 

with a computer-linked scanner and materials inputted through computer 

networks and telephone lines. They can be structured in ways which offer 
users multiple choices and alternative learning routes, using authoring 
software systems. 

10 In consequence, multimedia presentations can organise and simplify 
data in ways which package information and ideas to match individuals' 

12 Department of National Heritage. Digital Terrestrial Broadcasting, em 2946, HMSO, 1995 



learning abilities. Processes too small, too distant or too dangerous to be 
explored at first hand by students can be demonstrated. 

11 This need not be a one way process. The technologies first used by 
most students for interactive computer games are now being applied to 
multimedia learning programmes. Multimedia courseware not only 
enables students to select the information they need in audio, pictorial, 

graphical and text modes. They can also manipulate the information in 
ways which require their active responses. Integrated learning systems13 

are now being developed which provide direct individualised teaching. 
Students undertake regular, structured and assessed computer-based 
learning activities for short periods each day. They and their teachers 

receive feedback, diagnosis and direction to further learning. 

12 Other innovations in computer technology are freeing users from 
the constraints of the keyboard. The use of windows, icons, mice and 
pointers (WIMPs) enables users to organise and structure information in 

ways which simulate the working desk. As computers develop the capacity 
to recognise handwriting and spoken instructions, users will have greater 

freedom to call up (literally) global information resources. 

13 Where does all this information come from? The concept of the 
library is changing radically, as information is now available: 

• in electronic forms, stored on compact discs (CD-ROMs) 

• via telephone links to on-line information services. 

This information can be accessed in the library/learning resource centre 
but can also be distributed throughout a college through a local area 

computer network. 

14 The compact disc was first developed as a means of storing and 
playing back digitally-recorded audio signals. It is now a prime source of 

data storage. The advent of personal computers with built-in CD players 
provides ready access to this data. As the information storage capacity of 
CD-ROMs increases, they are able to hold interactive multimedia 

courseware. The availability of these materials is now constrained by 

market forces rather than technology. 

Information Highways 

15 Relatively cheap personal computers have been linked for some 

years in local area networks, usually confined to a single site, which 
provide the computing capacity previously only available on mainframe 

computers and which carry a wide range of computing applications to 
terminals and workstations throughout the network. In turn these can link 
to and draw upon 'wide area networks' which link together to provide the 

national and international 'information highways' of which the best
known is the Internet. Their development has been facilitated by the 

establishment of world-wide standards for hardware, software and 
networks. 

13 NCET presentation to the learning and technology committee, LTC95/4, February 1995 and DFE 
consultation paper SuperhighwaysJor Education, DFE, 1995 
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16 The Internet - a world-wide public access network accessed 

through a telephone line and modem - has grown enormously during the 
lifetime of the learning and technology committee. To a significant extent, 
the Internet's value depends on the bandwidth of the communications link 

used to access it. Its main uses are still to convey electronic mail and 
messages in text format via the standard telephone line. Recent technical 
advances using free graphical browsers on the World Wide Web have, 
however, transformed the Internet from a text-based medium to a 

versatile entertainment and educational vehicle. Broader bandwidth than 
is offered on the standard analogue phone line is needed to take full 
advantage of this. 

17 Telecommunications suppliers have adopted international standards 
which now make it feasible to carry full multimedia communications on 

the Internet. Integrated Services Digital Network (ISDN) establishes a set 
of de facto standards by which digital voice, data and video signals can be 
transmitted through the standard 'twisted pair' telephone lines in digital 

'packets'. It provides higher quality sound and high definition fax, and is 

already being used to transmit entertainment videos by phone to domestic 
televisions. '4 It can make available to learners a vast information resource 
in audio, text, graphical and video forms,to be summoned up to a desk

top work-station through national and international telephone links at the 
cost of a local call. 

18 The transmission of multimedia information by telephone lines 
supports video-conferencing. '5 Group video-conferencing systems enable 
direct two-way communications between groups, as for example between 

two or more distant classrooms, workshops or conference suites. Desk-top 
video-conferencing brings these multimedia facilities to the desk-top PC. A 
camera on or inside the PC enables face-to-face conversations and data 

transfer across local area networks or ISDN telephone lines. 

19 Optical fibre cable (broadband"') networks are being installed in the 

urbanised areas of most industrialised nations, initially for multiple 
television channels but with capacity for telecommunications and related 
(such as electronic mail) services. The underground cables have the 

capacity to carry an almost infinite amount of information, and enable 

central distribution points to take materials from terrestrial and satellite 
television channels, telephone and computer links and distribute them 
throughout the network. 

Emerging Technologies 

20 The next stage in telecommunications developments will be 
Asynchronous Transfer Mode (ATM). This communications technology will 
provide a common transport mechanism for digital communications 

traffic, regardless of whether it is between computers on a local area 
network or across a public telephone network. Within the next few years 
the standard should be fully installed, opening up opportunities to 

14 Video-on-demand is currently constrained by government regulations in order to encourage the 
development of cable networks. A BT pilot service is currently in operation in East Anglia. 

15 See J. Galbreath 'Compressed digital videoconferencing: An overview', Educational Technology, 
Jan-Feb, 1995 

16 'Broadband' is defined by function and quality rather than transmission rate in Superhighways 
for Education (DFE, 1995). It is distinguished from ISDN ('intermediate band') and standard 
telephone line ('narrow band') by its facility to carry two-way instantaneous video. 



improve the speed and efficiency of communications. '7 In the longer term, 

this technology will also tackle problems of moving data from one local 
area network to another through the public telephone network. Traffic is 

currently carried across wide-area telecommunications networks in 
analogue rather than digital form, requiring a modem at both ends of the 
network to translate data between analogue and digital forms. ATM 

technology will make it possible to move data between computers without 
the need for modems. 

21 Radio links are also developing new roles, following the 

establishment of cordless telephones and international mobile telephone 

links. Local radio systems can provide rapid communication within and 

between buildings where wireless solutions are needed, including links 

between computers. The government is encouraging local radio-based 
franchises to provide services to areas not readily accessible via 
underground cables. IX 

22 Despite digitalization of television signals, airwaves represent a 
limited resource. In contrast, optical fibre bandwidths are almost infinite, 
so that Negroponte' 'l forecasts that in future information currently carried 

by airwaves (television and radio) will be carried by cable and vice versa. 
Existing underground links, including electric cabling, may well be used to 

carry broadband services to most homes, while the limited spectrum 
availability of airspace may ration its use to mobile communications. 

23 Technological improvements which extend the data-carrying 
capacity of the CD-ROM may extend its life as an information medium. 

However in the longer term on-line services are likely to replace the CD
ROM as the prime source of data. They will be able to combine: 

• encyclopedic breadth of information 

• subject specialist coverage at many levels 

• regular and instantaneous updating 

• differential pricing structures which can benefit educational 

users. 

24 On-line information services require information about information. 
The rapid growth of Internet graphical browsers and navigation devices 

demonstrate the importance of being able to find out not only what 
information is available but also how to access it. An increasing 
proportion of the increased power of the latest generation of computers is 

devoted to bits providing information about the other bits. This is likely to 
develop further so that computer software can be instructed to select from 

the vast body of available information flowing through the networks just 
those bits which are likely to interest the user. 

25 Developments in media, computer and communications technologies 

are now coming together as virtual reality (VR). This is now emerging as 
an affordable new entertainment technology, but its potential for learning 

17 ATM is being used in a consumer interactive trial, combining an optical fibre cable network with 
standard coaxial cable links to individual homes (Financial Times, 13 April 1995J. 

18 See Creating the Superhighways of the Future: Developing Broadband Communications in the 
UK, Department of Trade and Industry, em 2734, HMSO 1994 

19 Being Digital, Nicholas Negroponte, Hodder, 1995 
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is considerable. It addresses visual, aural and tactile senses in order to 

immerse the user in a real or imaginary simulated environment which the 
learner is able to manipulate. The computer-generated world experienced 
by the learner requires helmets containing tiny screens to produce the 

three-dimensional imagery, data-glove technology to allow learners to 
believe they feel the objects in the simulated environment, and a full 
bodysuit to permit total sensory immersion in the virtual environment. In 
future, stereoscopic technologies may lead to holographic solutions which 

free users from the limitations of headsets and bodysuits. 

The Impact on Further Education 

26 Earlier attempts to develop forms of computer-aided learning often 

led to dreary programmed learning based on crude behaviourist 
philosophies. The technologies outlined above have the potential to 

promote genuinely interactive learning, which can transform the 
relationship between teacher and student as well as the location of that 
learning. The basic components - computer networks, telephone systems, 

televisions and multimedia computers - are already familiar to most 
students and teachers, and are available in most colleges.eo 

27 The impact of technological change is being hastened by: 

• competition between computer manufacturers which is driving 
down the prices of hardware and software 

• the falling costs and increasing availability of satellite and 
optical fibre transmission technologies 

• the national programme for developing cable TV networks, 
which is stimulating interactive applications for subscribers to 

telephone, cable and satellite services 

• the explosive growth of on-line services through the Internet. 

28 Technologies in the emerging 'information society' can be divided 

into three categories, each of which incorporates hardware and software: 

• those that provide an infrastructure for communications, such 
as the basic cables, satellites and transmission facilities 

• those that support the fundamental services, such as 
telephone, data transmission and network management 

• those that directly enable users to engage in applications such 
as telelearning and remote database access. 

29 While technological advances in the further education sector may 
be dependent on the first two categories, the sector by itself is unlikely to 

influence them or make any special requirements of them. 

20 The constraints and potential benefits of using available technologies in schools and colleges are 
examined succinctly in Information Technology and Learning: Problem or Solution, NCET, 
Briefing no. 8, 1995. 
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Infrastructure 

30 If colleges wish to provide effective support for students working 
remotely from the college, or wish to build efficient links with external 
organisations, then high quality communications are essential. Current 
technologies supporting the communications infrastructure include optical 
fibre fixed links, conventional and satellite TV broadcasting and radio 
links. All of these can be, and are being, utilised for educational purposes. 
The current regulatory framework affects the cost of providing such 
communications links from educational programme providers to 
individual homes, although the availability of digital transmission through 
conventional telephone lines offers a relatively low-cost alternative with 
the inherent advantage of two-way communication. 

Services 

31 Once communications channels are established, colleges may wish 
to use a variety of service functions such as transferring audio signals, 
still and full-motion video images, text and data files. All of these services 
are currently available and widely used in corporate networks within 
large companies. There is no technological reason why such services 
should not be available within the FE sector, although cost remains a 
critical factor. Providing data transfer services between colleges, or within 
multiple sites of a college is now becoming an affordable option. However, 
it is likely that provision to individual students working remotely will 
remain expensive for the time being, even though local cable channels are 
now making some types of data transfer feasible. 

Education Applications 

32 It is in the area of applications that education has special 
requirements. These centre on the characteristics of the curriculum which 
technology is being used to support. It is important to recognise that 
technology must be the servant of learning, rather than its master. This 
implies that a clear set of objectives linked to learning must be obtained 
before seeking an appropriate technology to realise those objectives. To 
acquire technology without a clear idea of its intended purpose is almost 
certain to be both costly and inefficient. 

33 Nevertheless, it is likely that technologies to support learning will 
share some common characteristics regardless of the objectives to be 
achieved. These broadly are that networked computers installed 
throughout the sector will have the ability to: 

• transmit information to two or more locations 

• store and manage data 

• process large quantities of information at high speeds 

• support interaction with users. 
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34 Further technical improvements will focus on the links between the 

computers and video and telephone components, using a common digital 

base. They will also become smaller, faster, more powerful and cheaper. 

The most significant change is likely to be the ready availability of a vast 

resource of digital information - at a price. Users will need to evaluate 

carefully the costs of importing this information, whether by flat rate tariff 

or by time-based charges and the constraints of copyright and intellectual 

property rights. Colleges will also review the opportunities presented for 

developing new information processing services for their local and more 

distant markets. 

35 Emerging technologies should promote much more flexible learning 

and independent study, but they depend crucially upon the development 

of: 

• learning design skills on the part of teachers and course 
developers 

• information processing skills on the part of learners 

• relevant, high quality interactive materials 

• resources which make the technologies of business and 
entertainment available for education and training. 

36 Virtual reality environments are being vigorously developed for a 

range of industries and entertainment applications. At present the cost of 

these, and their associated technologies, is high in relation to the 

sophistication they offer. In the long term, however, the delivery of some 

aspects of the further education curriculum will benefit from virtual 

reality applications. These would include, for example, those aspects which 

rely on students experiencing potentially hazardous environments or the use 

of prohibitively expensive resources. 

37 As computers develop the capacity to recognise handwritten and 

spoken instructions, learners will be able to manipulate flexibly the 

immense resources available though the computer. This offers the 

possibility of genuinely interactive learning, whereby students have access 

to: 

• an enormous volume of information 

• computer learning aids which select the information required 

by teachers and students 

• simple browsing and selecting techniques to provide immediate 

access to information. 

Such developments will bring particular benefits to students with learning 

difficulties and/or disabilities. 

38 As students follow increasingly individualised programmes of study, 

this can be personalised to match individual needs. Similarly, teachers are 



likely to be able to select information for personalised teaching 
programmes and tutorial support tailored to meet the needs of individual 
students. 

39 Apart from applications which enable the achievement of particular 
learning objectives, there will be an increasingly sophisticated range of 
management functions associated with learning which will need suitable 
support. These include student enrolments, tracking, progress monitoring 
and assessment. The cost of integrating these functions and adapting 
them to cater for increased diversity in the range of educational 
opportunities and modes of attendance will be significant. 

40 These will, of course, bring with them new challenges. As students 
use technologies to help them take control of their learning programmes, 
teachers will need to learn ways of drawing upon distant resources, 
including other teachers, to deliver those programmes. They will also 
need to acquire the specific skills required to deliver teaching across 
telephone and cable networks to distant groups. College managers will 
need to be able to call upon a new generation of computerised 
management information tools, which integrate resource management, 
marketing, student tracking and support and the management of learning. 
It is unlikely that the potential for exploiting the available technologies in 
these ways can be achieved without new forms of collaboration between 
colleges across and beyond the further education sector. 
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ABBREVIATIONS AND ACRONYMS 

AfC 
APVIC 
CEF 
CHEST 
CILT 
CMIS 
cn 
DENI 
DES 

DFE 

DillE 
FE 
FEDA 
FEFC 
FEMIS 
FENC 
GNVQ 
HE 
ILS 
ILT 
IT 
JANET 
JISC 
LAN 

Association for Colleges 
Association of Sixth Form Colleges 
Colleges' Employers' Forum 
Combined Higher Education Software Team 
Centre for Information and Learning Technologies 
Computerised Management Information System 
Computers in Teaching Initiative 
Department of Education in Northern Ireland 
Department for Education and Science: became the 
Department for Education in May 1992, and merged with 
Department of Employment in July 1995 
Department for Education: merged with the Department of 
Employment in July 1995 
Department for Education and Employment 
Further education 
Further Education Development Agency 
Further Education Funding Council 
Further Education Management Information System 
Further Education National Consortium 
General National Vocational Qualification 
Higher education 
Integrated learning systems 
Infonpation and learning technologies 
Information technology 
Joint Academic Network 
Joint Information Systems Committee 
Local area network 

LMS Learning management systems 
METTNET Computer network linking Wirral Metropolitan College with 

Bilston College, Accrington and Rossendale College, Park High 
School and four neighbourhood colleges (South Wallasey, North 
End, Fender and Central Birkenhead) 

MIS Management information system 
NAITFE National Association for Information Technology in Further 

Education 
NATFHE National Association of Teachers in Further and Higher 

Education 
National Council for Educational Technology 
National Council for Vocational Qualifications 
National Information and Learning Technologies Association 
National Information Services and Systems 
National Targets for Education and Training 
National Vocational Qualification 

, Performance indicator 
of presence: dial-in point for Internet access 

H.p,,"nr"(l of achievement 
Enterprise and Education Directorate 
and Learning Technology Programme 

Kingdom Education and Research Networking 

a,rea network 
Wide Web: A universal hypermedia-based method of 

~C€'SS'llllg information via the Internet 
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