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Background to the Initiative 
In 1982, the Nelson working party of the Computer Board 
for Universities and Research Councils identified serious 
shortages in the provision of workstations for use in 
teaching in UK universities, and in the support of those 
workstations with software and skilled manpower. 
Countries such as the USA, Japan and Germany were at 
that time apparently doing much better. As a result, the 
Board set aside three tranches of £500000 at half yearly 
intervals to fund 23 pilot projects in the use of computers 
in teaching. This was supplemented by a further project 
funded by the Department of Education for Northern 
Ireland. In 1985, the University Grants Committee 
injected significant funds and, by 1986/7, the central 
expenditure on a total of 139 projects was £9.5 million. 
Allowing for university contributions above the central 
provision, the initiative brought together funds of approxi- 
mately £20 million. 

The aims of the Computers in Teaching (CTI) Initiative 
were fourfold. Firstly it was intended to promote a greater 
awareness amongst academics, administrators and 
students in all disciplines and at all universities of the 
potential of information technology to enhance the 
teaching and learning process. Secondly the initiative 
strove to facilitate the development within the universities 
of skills in the use of computers in the teaching process. 
Thirdly it was intended to encourage the development of 
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courses in universities, using computers to assist the 
learning process, by the provision or production of 
appropriate courseware. Finally it was intended to 
evaluate the potential of and subsequently to assess the 
hardware, software, and organizational requirements for 
the successful introduction of information technology into 
university teaching. 

Within these overall aims the CTI had the following 
operational objectives: 

• To familiarize academics and administrators with 
use of computers in teaching at their own or at other sites. 

• To expose a significant number of students to 
courseware developed by pilot projects as an encourage- 
ment to their continuing and growing use of new technol- 
ogy at university, and in their working lives. 

• To encourage the development of institutional 
strategies for the use of information technology in 
teaching. 

• To collect and disseminate widely information about 
the pilot projects and work related to them. 

• To encourage the use of professional standards in 
the production of courseware using information technol- 
ogy for teaching. 

• To foster collaboration on the use of computers in 
teaching both within and without the UK university 
system. 

Integral to the programme was monitonng and assessment 
in order to review procedures, see whether value for 
money was obtained, and examine what else needs to be 
done. This report summarizes the results and achieve- 
ment, and identifies problems, challenges and opportuni- 
ties for the future. 

The CTI Projects: Selection and Funding 
The initiative led to approximately 700 cases for funding; 
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selection from these was made on the basis of the quality 
of the individual proposal. The CTI was, however, 
intended as a national programme, and so some attention 
was also given to ensure that there was geographical and 
subject coverage. Part of the selection process was put in 
the hands of the individual university. 

The projects covered the full range of university academic 
disciplines. More than 40% of the projects are outside the 
areas of natural sciences and engineering. 

Many projects were perhaps initially somewhat over 
optimistic in predicting their likely achievements. 
Usually, this took the form of expecting, unrealistically, 
to rival the quality of commercially available products 
with very little resources. Optimism was not at first 
discouraged by the Selection Group as it was felt to be a 
valuable part of the learning exercise. Nevertheless, every 
funded project eventually identified appropriate goals and 
the majority of projects met most of their objectives. 

The average level of central capital funding of a project 
was approximately £70000. Roughly speaking the central 
contributions were matched by resources from the 
university, giving a total of about £150000. In a typical 
project, all this might provide a full-time person for 2 
years, support two - five associated academic staff on an 
unpaid basis, and buy a cluster of networked micros 
equipped with appropriate software. The cluster was often 
considerably enhanced as the project proceeded. All 
projects were initially for 2 years or less. Most projects 
involved research or management evaluation including 
steering committees, external consultants, student 
questionnaires etc. Ten projects were granted central 
funds beyond their initial level for specific purposes; this 
was mainly associated with a significant injection of 
external or university funds to extend the project's scope. 

Members of staff provided for the 2 year period devel- 
oped courses for specific groups of students which 
continued to be run on the hardware which was retained 
after the 2 year period. Most projects were firmly based 
within a specific discipline but some projects had more 
general scope such as an investigation into the conse- 
quences of placing terminals into Halls of Residence of 
differing styles and proximity to the main campus. 
Several projects successfully applied for further awards to 
other funding bodies such as the Leverhulme Trust, IBM 
or RML. 

An extended description of all the projects including 
summaries on a discipline basis is available in the 
document Computer in Teaching Initiative: Detailed 
Descriptions. There is also a full academic report Com- 

puters in Teaching Initiative: Report of which this 
executive summary forms a part. 

The Educational Process 
What were the projects intended to do? In their use of 
computers, teachers, universities and central bodies are all 
looking for increased productivity. This may be repre- 
sented by more intensive and effective communications of 
complex issues; or by automating an existing laborious 
instructional process so as to reduce student contact time. 
Our evidence suggests that the former motive predomi- 
nates. Universities and central bodies may however be 
seeking improved efficiency, as well as improved quality. 

There are three settings within which university instruc- 
tion takes place. There are lectures, in which students 
have an essentially reactive role, following the lead of the 
teacher on the podium. There are settings in which both 
the teacher and student are pro-active, each in turn 
stimulating and responding; tutorials, or in some disci- 
plines laboratory demonstration, and in others, seminars. 
Finally, there are the settings in which the student 
organizes his/her own actions; lone study and guided 
research. 

Computing has a potential contribution to make in each 
setting. It can be used as an educational aid to teachers in 
lecturing (enabling, for example, demonstrations of 
simulation models in lectures): this does not in itself 
necessarily reduce the costs of the instructional process, 
but probably increases quality. It can supplement the 
activities of (or occasionally substitute for) teachers in a 
tutorial context (through CAL exercises or simulations). 
Students are exercised more actively by a machine with 
well-constructed courseware than they could be by 
anything other than a one-to-one or one-to-two tutorial. 
But, in this setting, common teaching input is not neces- 
sarily reduced: all examples of computer teaching 
laboratories investigated have normally required the 
presence of demonstrators (at a minimum, one demonstra- 
tor to a group of 15 to 20 students). The introduction of 
computing can extend the students' capacity for self- 
teaching independent of any staff input (e.g. through the 
exploration of teaching databases). Finally, it can enable 
or encourage change in the educational setting within 
which particular instructional process takes place; 
particularly lectures may be replaced by sessions in 
computer teaching laboratories. 

In assembling data on the (approximately) 650 courses 
associated with the CTI, we have been able to judge the 
impact of the CTI in terms of the educational process. 
Table 1 shows (for the 540 out of the 650 CTI courses for 
which we have well defined information) the 'instruc- 
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tional setting' before and after the CTI. The major 
consequence of the project has been to shift the teaching 
pattern from a lecture towards a tutorial basis. Of the 192 
CTI-related courses which were taught on a lecture basis 
prior to the initiative, 137 had changed to a more pro- 
active pattern after it. Furthermore, around three fifths of 
all the projects were involved with in some ways automat- 
ing a tutorial process. Overall, more than three quarters of 
the applications of computers in teaching are within a 
tutorial setting. 

Lecture Tutorial Study 
after CTI after CTI after CTI 

Lecture 48 137 7 
before CTI 

Tutorial Demonstration 313 11 
before CTI 

Private Study 24 
before CTI 

Table 1. Educational processes: transition matrix 

In half of the cases for which we can identify both the 
programming language and the educational application 
there was an intention to use CAL materials as a means of 
teaching a particular discipline. Amongst these cases, 
however, fewer than 8% employed purpose designed 
commercial CAL 'autliodng' software. There are possible 
educational explanations for this. Roughly half of the 
projects were simulation based. Often the application of 
computers in teaching does not involve the use of CAL 
materials at all but is instead concerned to introduce 
students to the practical use of computers in the discipline 
or profession. Spreadsheets, for example, could be used 
both to mount a simulation model of a complex physio- 
logical system; the spreadsheet itself is no more than an 
educational means. But used to teach accountants how to 
explore company accounts, the spreadsheet is both a 
means of explaining accounting concepts, and also an 
educational end in itself. Professional application pack- 
ages are, it appears, very widely used as a substitute for 
purpose-designed educational software. 

About 80% of the courses either used commercially 
available packages or a combination of commercial 
packages and high level languages. Computers are also 

used in the teaching of computing itself. All the CTI- 
related courses in this category relied mainly on high 
level languages. 

Impact of the CTI 
The most important aspect of the innovations is their 
effect on students. The average CTI-related course has 
some 55 students each year which, for the roughly 650 
courses, (making allowances for overlaps and the possible 
imperfections of the questionnaire sample) gives a 
minimum of 25,000 students per year. Each course that a 
student takes will involve about 30 hours of direct 
computer experience. 

A further major effect of the initiative has been to bnng 
150 new people into the universities as projects staff with 
knowledge of and enthusiasm for the use of computers in 
teaching. Not all of these staff have remained within the 
University system, but the effect of the resulting aware- 
ness and support in some universities and departments has 
been considerable. 

The emphasis throughout the CTI has been on finding 
teaching applications for computers. There has no 
requirement that students themselves should get 'hands 
on' experience of computers. Nevertheless, in 88% of the 
CTI-related projects, students did themselves operate the 
computers; in the medicine/biology and the agriculture/ 
geography/geology categories 79% and 72% respectively 
involved the students direcdy in computer use, elsewhere 
at least four fifths of the courses did so. Even where the 
courses do provide 'hands on' experience, in most cases it 
may still be possible for some students to pass the course 
without ever touching a keyboard. However, more than 
three quarters of the CTI courses require direct student 
use of computers. 

What exactly did the students gain from the courses? Did 
the use of computers improve students' understanding and 
appreciation of their own disciplines, or of information 
technology, or of both? Academic project directors were 
asked to give an assessment of the impact of their CTI 
project on a scale from 4 ('a great improvement Of 
appreciation and understanding') to 0 ( 'a negligible 
improvement'). The results are presented in Table 2. Two 
samples are shown. Sample 1 covers all respondents to 
thequestionnaire and sample 2 covers those who report a 
specific and formal procedure for the evaluation of the 
effects on both disciplines and general computing 
competence. 
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Sample 1 
(83 projects) 

Sample 2 
(34 projects) 

Discipline Computing Discipline Computing 
effects effects effects effects 

Mathematics 3.0 2.5 2.7 
Computing 2.6 2.7 3.0 
Phys. Sci./Eng 2.2 2.3 2.4 
Medicine/Biology 2.0 2.3 2.0 
Agric./Geog./Geol. 2.4 2.5 2.0 
Soc.Sci./Humanities 2.4 3.1 2.5 
Law/Mgt./Bus.Studs. 2.4 2.4 1.7 
Languages 2.0 2.8 2.7 
Other combinations 3.0 2.7 3.0 

4 = substantial improvement 
0 = negligible improvement 

Table 2. Assessment of effects on students 

It is noticeable that directors saw the effects on students' 
appreciation of information technology in general as 
being slightly more positive than the effects of the 
projects on their own core academic disciplines. 

We are unaware of any projects 
planning to reduce their involvement 
in computers in teaching activities. 
At least 30 of the projects are 
planning to expand their activities. 
The projects which expect merely to 
maintain their involvement at the 

3.7 current level were asked what actions 
3.2 if any might persuade them to 
2.7 expand their activities in the future. 
2.0 Of these, six projects said they would 
3.3 be helped by more information about 
2.7 the availability of software; 10 
2.7 suggested that they would expand if 
2.7 the university were to show more 
4.0 interest in their activities; 11 that 

they would do so as a response to 
more general developments in 
computing within their disciplines. 
But the two most frequent responses 
were exactly as we might expect. 
Twenty-eight of the project directors 

said they would expand if more funds were made 
available; 27 said they would ff there were more 
available staff time. Thus the activity is still tightly 
constrained by the resources available. 

Clearly the CTI has had a substantial and perhaps 
unexpected effect on the students' level of general 
computer literacy. This has also been reported as being 
true of the academic staff involved in the project or 
peripherally involved by being in the same department. 

Another major effect has been the exposure of university 
'executives' to the philosophy of the use of computers in 
teaching. Over 30% of universities now have institutional 
strategies that take into account the use of technology in 
teaching. The number is growing steadily. 

In several cases, students have persuaded staff to extend 
technologies learned and used to courses in subsequent 
years. Exposure to CTI material in the first year has led to 
pressure from students to continue to use computers in 
their learning process, to analyse results, prepare docu- 
ments etc. after the CTI course has been completed. 

There are other important outputs from the CTI. Easiest to 
identify are 'deliverables'; computer software, course- 
ware, manuals, etc. For example 63% of the projects have 
produced software for outside use. In addition, 62% of the 
projects have achieved at least one refereed academic 
publication as a result of or in connection with their CTI 
work. 

Evaluation and Follow-up 
In the last three years information on pilot projects has 
been collected by the Computer Board via the support 
service (CTISS) at the University of Bath. The reports 
submitted by project controllers or 'about projects' 
constitute a valuable body of evidence on the hardware 
in use and the issues on software, personnel, and man- 
agement issues in educational computing at university 
level. 

Several kinds of evaluation have taken place. There has 
beeen evaluation by the project teams themselves of 
technical and educational aspects of their own activities 
and products (software and ancillary course materials), 
there has been evaluation by externally-based individu- 
als (whether discipline experts or educational experts) 
on the educational achievements of the project, and 
there has been evaluation of the project as a manage- 
ment entity, usually conducted by an external individual 
or team, focusing on the organizational, institutional, 
and management aspects of a project. 

The co-ordinator and the support service (CTISS) have 
played a significant role in encouraging projects to 
collect and disseminate data to assist the overall 
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evaluation of the initiative: the material collected by 
CTISS has been a major source of information for this 
report. 

The Computer Board and UFC are following the pilot 
projects by establishing 20 subject-based co-ordination 
centres that will be responsible for disseminating informa- 
tion on the software and services available. They will also 
deal with wider aspects such as the examination of 
organizational issues associated with changes in peda- 
gogic practice due to the introduction of information 
technology in the particular subjects which they will 
cover. 

This 'Follow-up' Initiative of 20 subject-based co- 
ordination centres will lead to the development of a 
number of national communities with common interests 
in sharing their computing experience. This is particularly 
important in achieving economies of scale. The fixed 
costs of developing teaching software are very high and 
the more projects that can be used outside their place of 
origin, the greater the effectiveness will be. The 'deliver- 
ables' that can be assessed in this way include authoring 
packages and other software products, user manuals and 
machine-readable materials such as video disks. 

There is some evidence that the benefits of CTI accrue 
mainly to the more junior levels of teaching staff. Staff 
development programmes, particularly in areas where the 
'ageing' problem of university staff profiles is acute, is a 
series issue which needs to be addressed urgently. 'On the 
job' and formal training procedures will therefore be 
required. 

The main report contains some general evaluation of the 
initiative as a whole. Much more detailed evaluation con- 
centrating on the individual projects may be found in The 
CTISS File (to date eight issues published since 1986) and 
in the full project reports held in the CTISS archives. 

Further Requirements for Action 
The effects that the initiative had on students and aca- 
demic staff were considerable but there is still work to 
catch up with our colleagues in other countries. Much of 
the work is best conducted across the whole of the High 
Educational Community. 

• The formulation of university-wide plans for the 
development of IT, including the provision for teaching 
which have been partially brought about the initiative, 
need following through by the central funding bodies. 

• There is a need for university and Universities 
Funding Council planning to lake into account the 

changing needs of disciplines in respect of space, equip- 
ment and support funding brought about by changes in the 
use of technology. 

• There is a need for investment in providing good 
instructional material and support in the production of 
material, especially if distance learning is involved. More 
specific proposals for the development of instructional 
materials may be found in section 2.12 of Computers in 
Teaching Initiative: Report. The use of Universities 
Funding Council and Computer Board funds to support 
the acquisition and development of shared resources such 
as authoring languages and environments is proposed. 

• The recently established discipline related co- 
ordination centres need to be carefully monitored. Whilst 
there is evidence that discipline based exchange and co- 
ordination is likely to be effective, the establishment 
within a discipline of privileged 'inner sets' of  academics 
must be avoided as must the foundation of a new disci- 
pline concerned entirely with theorizing on the use of 
computers in teaching. 

• There is a need for further standardization and 
related work in a number of areas not well covered by the 
initiative (Video, CD-ROM, Artificial Intelligence, front 
ends etc.). There is also a need for the establishment of 
standards in hardware, software and tools to permit 
further cost-effective development of good CT product. 
Further work will be needed to cover the effects of 
assessment. 

• Direct training of university staff in the use of 
computers in teaching will continue to be required. There 
is an urgent need for this to be incorporated into staff 
development programmes. 

As a pump-priming initiative, the visibility and interest 
generated have been exceptional. Exposure to academics, 
administrators, and especially students, has exceeded the 
targets the initiative set itself. The community is better 
informed of the possibilities and some of the pitfalls of 
using computers in teaching. It is expressing a clear wish 
to continue with this use. It is therefore critical to main- 
tain the impetus for greater effectiveness in teaching 
through the use of technology. The current significant 
developments throughout the educational system will lead 
to a need to revisit completely all university teaching 
content and process over a relatively short period of time 
and this opportunity to improve the quality and effective- 
ness of teaching should not be missed. 
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