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This dissertation is being presented as part of the work for the M.A.(Education) 

degree in the University of Lancaster. It is intended to draw upon several 

perspectives of educational theory used in the various curriculum and planning 

units of this course in an analysis of an important recent development - the 

arrival of the microcomputer as an educational tool in schools and colleges and the 

growing recognition of the need for the educational system to respond to the 

challenge of the/new technology' and the information explosion. 

'\ ... 
Such an analysis involves consideration of factors operating on different scales. 

The classroom potential for microcomputer-based activity. is affected by decisions 

taken at national level and by features of the classroom learning environment 

equally. Strategies for implementing curriculum reform for 'microelectronics 

literacy' must take account of a range of considerations; principles of curriculum 

design and the feasibility of the various possible approaches to curriculum 

innovation and disse,mination will be importantt as will the psychology of learning 

and the nature of classroom interaction in assessing the viability of 

computer-based instruction as a. substitute fort or complement tOt existing 

practice. Hencet this study will need to examine 'educational computing' from a 

macro and a micro-level using a range of theoretical perspectives - this is not 

intended to represent a definitive study of any particular aspect of this new areat 

but rather to present a description of the present state of development as an aid 

to the understanding of the potential for its future. 
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The background to the study will first be established by summarising significant 

previous characteristics of the use of computers in education and pointingt in 

outlinet to the principal technological developments that have very recently led to 

a rebirth of interest in educational computing. The main characteristics of the 

development projects initiated in the USA and the UK up till the mid-1970s will be 

examined t with particular attention being paid to the origin and nature of the UK 

projects - NDPCAL (National Development Programme for Computer Assisted Learning) 

and the Schools Council Computers in the Curriculum Project. A range of issues will 

be considered in the context of these projects since they present the opportunity 

to examine the variety of factors influencing the potential of the computer in 

education - these -Eactors include psychological ones related to the motivation of 

students and their learning, financial aspects concerning costs and 

cost-effectiveness of the computer as an educational tool, and the relevant 

technical aspects of what equipment is available and appropriate to educational 

needs. A number of different varieties of educational computing will be identified 

- computer assisted instructiont computer aided learning, computer managed learning 

and the use of the computer for a range of time-saving administrative and teacher 

support purposes - and their respective future potential assessed. 

Blackpool & Fylde College is one of the biggest colleges of its type in the country 

(see Chapter 6) and may be usefully examined for a variety of examples of the ways 

in which institutions are beginning to take advantage of the now much reduced costs 

of computing equipment. In one sense this college is showing very atypical 

educational computing development and is all the more revealing an example for 

study as a result. Unusually for its size, Blackpool & Fylde College has never 
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possessed a mainframeJ nor even a mini, computer system and, not being committed to 

the use of previous generations of computing equipment, the College and its 

teachers seem to have been able to take full advantage of the powerful but 

relatively cheap equipment now available. The result has been a large buildup of 

hardware which is now finding application in every Faculty in the College. A 

questionnaire attempting to assess experience of and attitudes towards the use of 

microcomputers has been administered to all 370 full-time teaching staff. The 

questionnaire is NOT intended to represent a key part of this study and though it 

was designed to elicit certain factual information, the results of its analysis are 

used as illustration of the planning and curriculum themes which constitute the 

main concern of the dissertation. 

The likely influence of the present government Microelectronics Education Programme 

will be assessed, and its characteristics as a cUrriculum dissemination project 

examined. It is felt that the empirical evidence derived from the large number of 

respondents to the College questionnaire will help to put much of the present 

comment relating to these developments into the context of real institutions. 

Building on the stated desires of staff inside the College for support in their 

deve1lopment of computer-based work, the possibilities for an appropriate starf 

development programme, suitable for operation over the next few years, will be 

assessed, and tentative proposals for the design and implementation of such a 

programme presented. 

Throughout the study an attempt will be made to relate comment and analysis to the 

relevant curriculum and educational planning theory. It is hoped that, in doing so, 

it will be possible to demonstrate how the curriculum specialist (as opposed to t~e 



Page 5 

computer spedalist) might assist tM development of this important aspect of 

educational technology. Up till recentlYt most educational computing has been 

education ABOUT computing rather than education THROUGH computing. A recognisable 

shift in emphasis from the former to the latter can now be discerned. If our 

students are to be adequately equipped for life up to and beyond. the turn of the 

CenturYt there can be little doubt that some familiarity with the 'new technology' 

and its artefacts will be essential. The onus to provide that familiarity lies with 

institutions like Blackpool & Fylde College. This study is about the ways in which 

that'respon?ibility can be and is being met. 
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The development of the electronic computer and computer-based systems for use in 

business. industry and. now, in education has been extremely rapid. The first 

computers appeared around the end of World War II (Hugo. 1981) and, during the 

ensuing 35 years, the advances made in the technical aspects of computing have been 

startling. A full knowledge of these technical advanc~s is not required in order to 

make sense of the history and present status of educational computing; three simple 

facts concern us most - computers have become very much more powerful. much smaller 

and considerably less e'xpensive. It is a combination of these facts that has 

brought us. within just the last year or two, to the point at which computers and 

educational computing (taken in this study to mean the use of computers' by 

students, teachers or support staff in any way that influences the curriculum) show .. 
signs of becoming significant features of education on a large scale. 

"Some call it a revolution, or a quantum leap, or a major 
innovation. Others say 'It's just another fad', or, 'We'll never 
be able to afford it', or, 'Just wait. it'll go away'. The 'it' 
is the explosion of the microcomputer onto the educational 
scene." (Gleason,1981) 

The concept of computer-based education is not new. On both sides of the Atlantic. 

as well as in the Soviet Union, there has been considerable study and development 

of the use of the computer as an educational tool, extending over a period of 

almost thirty years and consisting of three distinct phases. The following summary 

of that history of development will take the opportunity to establish a number of 

terms commonly used in educational computing. The terms will then be used. withour 

further reference, throughout the study. During the first phase. educational 

interest in the computer _came in two forms. First, there was a narrow technical 

interest in the computing equipment itself. This prompted a small number of 
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teachers, mainly dedicated mathematicians, to establish the first computer studies 

courses. Secondly, and far more prevalent in North America than here, was an 

interest in the computer as a teacher substitute which involved the development of 

automated programmed instruction techniques for the simultaneous tutoring of large 

numbers of students individually. 

The present development of the technical, computer science, approach to computer 

education can be seen as a continuation, albeit on a much expanded scale, of the 

approach established in the early years. Whilst this represents a most important 

development in its own right, the field of computer science parallels many other 

areas of technological education. Its promotion is largely non-controversial and 

the issues involved-in its teaching are straightforward - apart from the particular 

financial and logistic problems of providing adequate 'hands-on' practical 

facilities.Even now, the number of stUdents needing to be trained as specialist 

technicians/technologists in this area is relatively small. Accordingly, learning 

ABOUT computers, as opposed to learning THROUGH computers, represents a secondary 

focus only of this study, as it does in the current debate over the future of 

educational computing. Computer assisted instruction (CAD was often seen in the 

early days as an educational technology that could be used right across the various 

age,·ability and subject ranges of schools and colleges. In the USA, a number of 

computer assisted instruction developments were initiated and supported by 

significant levels of funding from national agencies and various institutions. 

These set about exploring the ways in which computers could be used in education 

and training. Early practice has subsequently attracted a good deal of comment, 

some of it highly critical (Oettinger 1969). There has been a considerable shift 

over the years in the way educators view the learning process, and early CAt 
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approaches to learning seem naive today. Nevertheless, they represent our most 

extensive experience in educational computing and much can be learned from them, 

even from their failings. 

During the second phaset which coindded with the 1970s more or less, attention 

focussed on those areas of educational computing which have become known as 

computer assisted learning (CAL) and computer managed learning (CML). A fuller 

treatment of these forms will be undertaken in Chapter 3t SOt for the presentt 

suffice it to point out that both represent a departure from the concept of 

tutorial dialogue used by early CAlf The term CAL is used to define those less 

constraining forms of machine-student interaction thatt through simulations and the 

provision of calcula.ting power for the student, provide some enrichment of the 

student's learning experience rather than simply replace the teacher. In CMLt 

unlike CAL, the 'content' of instruction no longer resides inside the computer. 

Insteadt such systems provide guidance, on the basis of tests they administer to 

the students, through the use of learning resource external to the machine - these 

may be books or other printed materialst audiovisual aids or other computer-based 

programs. Ort alternativelYt some variants of the CML idea may simply exist to 

11 ... relieve the teacher or trainer of various tedious and time 
consuming management tasks and so leave him with more time to 
devote to the essence of teaching. 

The computer is therefore cast in a backgroundt supportive role 
in which it helps to manage, rather than to providet learning 
opportunities." (RushbYt1979) 
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It was during this phase that the first real efforts were made to develop such CAL 

and CML programmes. The well known PLATO (Programmed Logic for Automatic Teaching 

Operators) system reached the implementation stages as a result of work done at the . . 
University of Illinois. In the UK some independent institutional initiatives were 

used as the starting point for two national projects - the National Development 

Programme for Computer Assisted Learning (NDPCAL) and the Schools Coundl Computers 

in the Curriculum Project. These UK projects are fasdnating objects for study, not 

only for their approach to educational computing itself, but also as case studies 

of curriculum innovation and dissemination. They will be examined in some depth in 

Chapter 5. It is important to recognise that, whilst much of the work carried out 

by these projects is still of considerable interest today, it nevertheless falls 

dearly into the second of the three phases referred to earlier. All the NDPCAL 

work, and the bulk of the Computers in the Curriculum development, took place at a 

time when the actual computing equipment was bulky, expensive and rare! The whole 

philosophy of the UK projects was built around the use of remote terminals linked 

to some large computer, probably housed in a university or in County Hall. Much of 
, 

the approach to educational computing that this situation spawned is no longer 

appropriate. 

Phase Three of development arrived with the introduction of the small desktop 

computers that we call 'microcomputers'. For darity, we need to distinguish these 

from their antecedents, 'mini-computers' and 'mainframes'. The term 'mainframe' 

describes the type of large and powerful machine normally used (in education> by 

higher education institutions for a variety of tasks, some educational, some 
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administrative. Perhaps the most important defining characteristic of such machines 

is that, even though they might be made available to schools and colleges, they 

belong to and are run by someone else, and are operated and serviced by spedalist 

technical staff. The means of access to such equipment consists of (for the lucky 

ones!) a typewriter style keyboard linked into the computer by telephone line, or 

(for the majority!) 'batch processing' of computer cards completed by students in 

the classroom and involving a 'turnround time' as the cards are brought in, 

processed and posted back to the schools. An important feature of most educational 

computing discussed in this study is its 'interactive' character - that is. the 

user's ability to get a response from the machine almost immediately after 

communicating some input to it. This capability is recognised as essential for most 

kinds of CAL or Cl'1L. Indeed. the 'need' for interactive graphics capability, as 

opposed to that normally available from the alphanumeric <letters and numbers only) 

teletype. is strongly maintained by some (McKenzie et al,1978). The 'mini-computer' 

differs from the mainframe (again, for the purposes of this study) in that it 

resides in the user institution. Around the middle 1970s compact computer systems, 

complete in themselves and requiring no services other than mains electridty and a 

small sized room,' began to find their way into those schools where staff 

enthusiasf'!'l' expertise and tradition in the technical approach to computer education 

were strong enough to justify the still considerable purchase price of the hardware 

and accompanying software (for explanation of the terms 'hardware','software' and 

'courseware' see Appendix A). The operation of such equipment was still technically 

demanding and. as examination of a contemporary description of the 'ideal machine' 

(Stearman,1974) shows, their usefulness was seen primarily in terms of their 

support for the development of specialist computer education. Whilst development of 

'computer awareness', 'computing across the curriculum' and the administrative use 
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of the computer were recognised as pos~ibilities (Hart t l'?74: Piddockt 1975>t such 

development could only remain secondary and peripheral to the main use as long as 

costs and availability remained as restrictive as they were. 

So. Phase Three in educational computing's history only really began when a new 

generation of equipment began to arrive. This occurred in the UK with the arrival 

of the PET microcomputer, a disarmingly insignificant machine in appearance, small 

enough for the boot of a car or the top of a desk. yet powerful enough to perform 

real computing pperations using the same BASIC (see Appendix A) language as the 

full-scale machines used by professionals! This machine has now been joined. three 

years on. by a number similar in concept - the Apple.the Research Machines 380-Z. 

the Acorn Atom amongst them - and more are introduced every month. The PET has 

become the most widely used school computer, but. as the rate of computer buying 

accelerates. it could easily be overtaken by more sophisticated competitors. What 

made the sudden interest in educational use of computers possible? The main factor 

was price. In fa.ct. according to Gleason <1981>t it is price that distinguishes the 

microcompuetr from its predecessors. 

"Various definitions of microcomputer have been offered ... 

Per~aps the best defining characteristic is price," 

It is interesting to note that. in fact, almost all we have seen so far is a 

reduction in the price schools have to pay to BEGIN some educational computing. to 

ma.ke a start. Despite wide publicity that seems to indicate the contrary. provision 

of equipment sufficient in quantity to cater for large numbers of students is still 

extremely expensive! A number of costs additional to the purchase of the machine 



Page 1:3 

are also involved, though often forgotten at the time of purchase. Costs for the 

purchase of software and courseware, without which the machines are almost useless, 

are frequently underestimated and maintenance of equipment usually not costed at 

all by most first-time purchasers. For all the problems that still exist, there can 

be little doubt that something new has happened. The microcomp~ter has brought with 

it a whole new context within which the development of educational computing is 

taking place. Far more institutions now have their own machines than could ever 

have been the case before, and, largely as a result of the increased familiarity 

teachers have acquired as a result of improved access, there is a growing awareness 

of the ability of computers to contribute to learning in a wide range of study 

areas. A new wave of curriculum development, including that being sponsored and 

coordinated by the DES Microelectronics Education Programme <DES 1981a), has been 

set in motion. Publishers and suppliers of educational materials are becoming 

involved in the provision of software and courseware; teacher organisations like 

MUSE (Mini and Microcomputer Users in Secondary Education) are reporting a 

significant increase in their membership; a number of academic and semi-academic 

journals now report the development on the educational computing scene and numerous 

articles in the mor'e popular computing magazines (Tingey t 1981> fuel interest in the 

educational applications of the 'new technology'; awareness in the BBC of the need 

for public education in the field of microelectronics and their applications has 

led to their Continuing Education Project on Computer Literacy (Albury & 

Allen,1980) and this unique project is soon to be followed by a series entitled 

'Micros in Education'. Quite apart from the huge increase in attendance on 

computing courses per se (Monson,1981)' extensive grass roots demand is now evident 

amongst teachers for in-service training designed to help them understand and take 

advantage in the classroom of the technical progress that is occurring in the 
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microelectronics field. 
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At a time when genei"~ shortage (no-growth, or even cutback) of educational 

provision is the norm, educational computing and the curriculum reform required to 
, 

prepare students for a life with the new technology seem to be areas most likely to 

attract financial support, teacher enthusiasm and parental approval. Nevertheless, 

a good deal of money, hard work and goodwill can be wasted if the development is 

not carried out effectively. A major task for those involved (and, indeed, for this 

study) is to identify those areas of educational theory that can be of most use in 

guiding the development, and, through observation and understanding of real life 

students and teachers and actual dassrooms and institutions, plan for the most 

effective utilisation of the power of the new technology. 
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The introduction to this study distinguished a number of different modes of 

computer use in education. In particular, three are normally recognised - computer 

assisted instruction (CAD, computer assisted learning (CAL) and computer managed 

learning (CML). This chapter will examine the nature of these three kinds of 

educational computing,' the history of their development, and outline how their 

various characteristics and potential may influence planning for curriculum change. 

ICemmis C1977a) presents a slightly different, and very useful, dassification of 

CAL developments which will be considered. Some valuable teacher support functions 

of the computer will then be discussed. Detailed examination of the important UIC 

development projects and their curriculum development styles will be deferred until 

later chapters, but, throughout, an attempt will be made to introduce the different 

views of learning theory, curriculum design and national planning that interact to 

influence development in this area. 
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COMPUTER ASSISTED INSTRUCTION - THE HISTORY 

There have been two main periods during which the educational potential of 

computers has been intensively discussed: the first occurred in the late 1950s and 

early 1960s. and we are living in the second such period. Presumably. in both 

cases. some kind of stimUlus was responsible for the wave of interest and activity. 

According to Rushby (1979)t 

"The national stimulus for educational innovation at a national 
level may come from within the education system itself or from 
outside it. 

A frequent e;.ternal stimulus has been the p'olitical awakening to 
a national needt perhaps worsening staff-student ratios or a 
widespread deficiency of some basic: skill." 

The principal stimulus for the early use of CAI in the USA was the rapid increase 

in student numbers occurring at that time. an increase which was not matched by an 

equivalent increase in the size of the teaching force. Hence any technique which 

might enable teachers and trainers to be more 'productive' was likely to be viewed 

favourably. ICulik et al <1980. p.525) describe the level of interest that existed 

at that timet interest that manifested itself in the form of high levels of 

-. 

development funding from research foundationst government agencies and the computer 

corporations. The search was on for an automated instructional system. 
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OBJECTIVES & HIERARCHIES 

Not surprisingly, the developing computer assisted instruction model came to use 

those concepts that dominated educational theorising at that time - these typified 

the 'technological perspective' that House (1979) has described. Appearing almost 

contemporaneously with the early CAI development, the enormously ifluential 

writings of Bloom (1956) and Mager (1962) reinforced that whole conception of the 

curriculum, its organisation and methods of its evaluation, that had been 

instituted a generation earlier by Tyler (1949). This tradition of curriculum 

theory had a clear influence on the developing character of CAI. Pfeiffer (1968) 

observed, .. 

.. ft. there may be an interesting relationship between our 
increasing emphasis on the need to define objectives and our 
increasing experience with computers." 

The growing influence of tightly prescribed behavioural objectives as the source 

of, and justification for, the teaching activities in a course. coupled with their 

vital importance as ,a yardstick for student evaluation, led to the existence of 

computer based programs which provide a tutorial dialogue, that is programs in 

which students are systematically led through a body of material, which they are 

intended to master. Continual evaluation of student learning and the provision of 

appropriate feedback is built in to such instructional programs. Herein we can see 

the second dominant influence on early CAI. 

Following in the mould of the previous programmed learning experiments, CAI used an 
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essentially Skinnerian model of learning in which the best way of promoting 

learning is seen as the breaking up of any task into many small sub-tasks. Each of 

these is concentrated on in turn and, by judidous routing through and repetition 

of the various sub-tasks, the whole task is finally mastered. Hartley (1978) refers 

to the typology of learning models proposed by Nuthall & Snook (1973) in which this 

model of learning is described as the 'behavioural control' model. In it, control 

over stUdent behaviour and the conditions of learning are emphasised. The teacher 

(or, in this case, the computer) is seen as a manager who seeks to accomplish 

spedfic objectives as quickly and effidently as possible. According to this view, 

complex learning behaviours are seen as a network of stimulus-response assodations 

which have to be controlled by subdivision of the teaching course into sets of 

concepts, arrangedjn different levels of complexity, each being prescribed by 

spedfk performance objectives whose mastery is required by the task analysis. 

Gagne maintains that identification of 'learning hierarchies' is fundamental to the 

planning of instruction 

"The key to the design of conditions for ... effective ... 
learning is the learning hierarchy. The learning hierarchy is an 
arrangement of intellectual skill objectives into a pattern which 
shows the prer:equisite relationships among them.1t (Gagne & 
Briggs, 1974)-

Hartley (1978) points out that, 

"For Gagne this hierarchy is a relationship between the 
behaviours of students as they interact with subject matters. It 
is a dassification of student intellectual skills from making 
discriminations to the assimilation of higher order rules.1t 

Whilst this view of learning has been influential in the design of learning 
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programs, it remains an open question as to whether students do indeed learn in 

this way. Less certain still is the a:ssumption that all subject matter can be 

broken up into small fragments without, in some way, destroying the reality of the 

'whole'. 

INDIVIDUALISED LEARNING 

An important quality commonly claimed tor the CAI approaches just described is the 

ability to provide individualised instruction. 

"The appeal 0' (CAn ... is that, once the educational material 
has been developed and polished, the computer can act as an 
individual tutor of unlimited patience (albeit of limited 
intelligence) to teach a large number of students." (Rushby, 
1979) 

Indeed, since the extravagant early claims for its cost-effectiveness have not 

materialised, the provision of individualised instruction has become CAI's main 

legitimising feat~re. 

"Computer" Assisted Instruction is ... a potential means of making 
instruction a truly individualised process ... While programmed 
instruction and language laboratories appear to offer 
individualised instruction, they actually only take the first 
baby step in that direction by allowing the student to proceed at 
hiw own rate •• t. with CAI we could individualise materials 
electronically rather than by hand." (Stolurow, Undated> 

and, as clearly stated by Cleary et al as recently as 1976, 

liThe main argument in favour of CAI is its ability to provide 
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individualised instruction. Children differ widely in their 
abilities. They work at different rates and with different levels 
of accuracy and comprehension. For obvious economic reasons 
conventional schools cannot offer courses of instruction tailored 
to meet the needs of each individual child. However, the 
computer, whilst simultaneously handling many students, can allow 
each to proceed at his own pace and level of achievement. As in 
the case of other automated teaching systems an important aspect 
of CAI is the provision of immediate knowledge of results." - . 

Certainly, the most widespread use of the computer in education is in this 

individualised, tutorial type of instruction. Cleary et al (1976) describe a range 

of apparently successful CAI programmes, operating mainly in the USA, and point to 

the comprehensive model for the development of individualised learning systems used 

by Cooley and Glaser (1969) in their implementation of a CAI system, the 

Individually Prescribed Instruction Management Information System (IPIMIS). One of 

the anticipated effects of such individualised instruction is described by Cleary 

et al (1976) 

" ... if students are normally distributed with regard to aptitude 
for some subject and they are all provided with the same 
instruction, then at the end of the instruction they will show a 
normal distribution on an appropriate measure of achievement, 
with a high correlation between aptitude and achievement. 

, -

However, it is argued that the vast majority of students, given 
the appropriate instruction, are able to master most educational 
objectives. Therefore if the kind and quality of instruction and 
the amount of time available for learning are made appropriate to 
the characteristics and needs of each student, they may be 
expected to achieve mastery of the subject and show almost zero 
correlation between aptitude and achievement." 

On the face of it, such equalisation of skills is fine, right in line with our 

general humanist ideals for education. The whole emphasis on the criterion-based 

evaluation that goes hand in hand with the behaviour.il objectives model of 

curriculum design seems to cry out for exactly such "a means of providing remedial 
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instruction in order to improve overall levels of achievement. In a thought 

provoking paper, Kearsley (1977) analyses in detail the issue of individualised 

instruction as provided by the computer, which he feels is in danger of being 

misrepresented and misunderstood, because certain conceptual issues 

" ... have not been recognised as major problems demanding 
attention." 

and that these issues 

11 ... could severely limit the success of CAI as an educational 
alternative unless they are given due consideration at the 
present stage of development." 

Kearsley has two main things of importance to say :-

Although individualised instruction is now generally recognised as the 'raison 

d'etre' of CAI, it has scarcely been implemented in any real way. He distinguishes 

a series of levels of increasing individualisation that range from the individual 

student being able t9 choose merely the time of instruction, through some student 

selection of the. pace of instruction. This progression culminates in situations in 

which students' individual characteristics such as reading ratetiong term/short 

term memory ability, motivation and aptitude/personality variables are continuously 

monitored in order to maintain a dynamic picture of the stUdent, which is used to 

adapt the instructional program presented to him by the machine. Kearsley rightly 

points out that individualised instruction of the lower orders could quite 

adequately be provided by printed materials, but asserts that, all the same, it is 
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only the lower orders of individualisation that are provided by most CAI programs. 

2. 

,"There is a wide gulf between the level of individualisation 
desired by educators and promised by some CAI adherents and what 
actually now exists. 

Moreover. there has been insufficient theoretical consideration 
of how parameters of individual differences are to be related to 
instructional parameters. 1I 

In any event, Kearsley asks, should CAI even be trying to achieve individualised 

instruction? Paradoxically, true individualised instructiont in which the student 

were able to exert a high degree of control over what he studied and at what pace 

he did SOt would not result in the equalisation of skills that Cleary anticipates. 

Rather, the student's freedom would lead him to follow his aptitudes and result in 

considerable accentuation and increased expression of differences in ability, 

motivation and other personality variables. Kearsley doubts whether society can 

cope with such a development. 

liThe goal of CAI, individualised instructiont if successfully 
applied on a long term basis (the 12-15 years or more of formal 
instruction that most individuals presently receive) may be 
seriously incompatible with the operation and reward structure of 
society at large. 

Perhaps some degree of lockstep is essentail to maintain 
continuity with the larger social milieu.1I 

Kearsley's paper suffers from a certain inconsistency - he bemoans the fact that no 

true individualisation of computer based instruction exists, and then suggests that 

it might not be a b~d thing anyway! Neverthelesst each point is coherently argued 
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in itself and both are of interest to anyone attempting to assess the value or 

future potential of CAI. A number of UK experiments in the use of individualised 

CAI programs are documented by Hartley (1975) in one of the publications describing 

the range of activities coordinated by the NDPCAL. Apart from applications in a 

number of vocational training schemes, where the training need is more appropriate 

for CAl's characteristics than is education, CAl has not been implemented on any 

large scale in the United Kingdom. There is little likelihood of this changing in 

the near future. 
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COMPUTER ASSISTED LEARNING 

In their educational evaluation of NDPCAL, McDonald et al <1977> felt it necessary 

to emphasise that 

"It is important to realise the extent to which the National 
Programme represents a departure from a monolithic tradition of 
computer based curriculum development, a tradition, largely 
American, which has given rise to a stereotyped view of what 
computer assisted learning means." 

The stereotype of 'computer assisted learning' to which they refer is that model of 

CAI development discussed in the preceding section. This model had suffered 

scathing attacks in its country of origin from such writers as Oettinger (1969). 

whose widely read book 'Run, Computer, Run' saw development in the USA during the 

1960s as doomed to failure by its oversimplistic view of the learning process, and 

attacked it as a prime example of ill conceived and uncoordinated use of state 

funds on a half b9-ked idea. Comp'uters had developed a bad image in the UK as a 

result. Hooper was careful to emphasise in all the publications associated with 

NDPCAL, of which he was Project Director, that 

"The use of the computer in .CAI mode has a powerful hold over: 
people's minds, 50 much so that many cannot imagine that there 
are any other uses for the computer in assisting learning. But to 
restrict all uses of computers for learning to CAl would be to 
miss many other computer roles." (Hoop er & Toye, 1975) 

. 
*. 
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The efforts of most UK projects in educational computing have been, and still are, 

directed towards the development of these other computer roles. Computer assisted 

learning, CAL. is the major focus of attention in this study, as it was of NDPCAL. 

Kemmis's classification of CAL. referred to earlier (Kemmis, 1977a), is a most 

useful aid to the understanding of CAL. He proposes 

"u. three paradigms of eduaction through which we may grasp the 
major ways in which the developers of computer assisted learning 

. conceive the curriculum task. 

We have called these paradigms the 'instructional',the 
'revelatory' and the 'conjectural' u. they are our inventions. 
intended to help the reader relate CAL to the general field of 
educational theory and practice." 

The first of these paradigms, the 'instructional', we can eliminate from further 

consideration since this, being associated with classic drill & practice programs 

having their origins in the Skinner, Gagne and Glaser mould, is simply the CAI of 

our previous terminology. To the list, however, we can add a fourth, the 

'emancipatory' paradigm, which Kemmis offers to us tentatively. The three remaining 

paradigms - the revelatory, the conjectural and the emancipatory - represent three 

different conceptions of CAL proper, each of which has been implemented in 

curriculum projects and each of which holds out the promise of exciting 

possibilities for future development. Rushby (1979) provides a useful critique of 

Kemmis's typology. 
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REVELATORY CAL 

".H in revelatory CAL the computer acts as mediator between the 
student and a hidden model of some real life situation. 

Unlike instructional CAL where the focus is on the subject 
material and the aim is to optimise the student's mastery of it, 
this form concentrates much more on the student, and his 
relationship with the subject as portrayed by the computer." 

Kemmis suggests that, in terms of underlying educational philosophy, Bruner (1974) 

and his conception of the 'spiral curriculum' offer most support for this 

particular paradigm of CAL 

"u. the view of learning emphasises dosing the gap between the 
structure of the student's knowledge and the structure of the 
discipline he is trying to master." 

Typically, this approach to CAL manifests itself in the form of siml!lations and 

games. In a recent paper, Langton et al (1980), who have considerable experience 

and reputation in the use of simulation gaming, have been considering the role of 

the computer in this area. 

"Mini-computers seem certain to play an increasingly important 
role in education, particula.rly in the area. of simulation, where 
their possibile applications are only starting fully to be 
appreciated. Until recently, mini-computers have been used as 
little more than glorified calculators, and their potential as 
interactive educational units has not been exploited to any great 
extent." 
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Commenting on the potential importance of computer based simulations in science 

teaching, Langton et al potnt out the following particular situations in which they 

have a valuable contribution to make 

1. where a conventional experiment is too difficult or impossibl~ 

2. where experimental apparatus is not available or too costly for general use 

3. where experimentation would be dangerous, or cause suffering 

4. where large amounts of data are involved 

5. where decision-making and analysis of consequences are required 

In many branches of education any single one of these constraints might well cause 

a given activity to be excluded from a teaching course - the organisation of 

teaching/learning experiences for courses commonly exhibits the phenomenon of 

'regl'"ession to the easily impl~mentable'. Whilst Langton's comments are made in the 

context of science teachng, the Schools Council Computers in the CUYriculum 

materials for economics, as well as geography, contain excellent examples of this 

paradigm in the simulation of topics from the social sciences. 

There are, of course, limitations and potential pitfalls inherent in this variety 

of CAL. This becomes obvious when we realise that modelling of the process(es) 

being simulated is built into the program by the developer, The student is unable 

- to amend this model; indeed, he may not even know what form the process model 
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takes. The process model may be inadequate. An oversimplistic model may have very 

negative effects on the learning of the student who is uninformed and unaware of 

its inadequacy. Studies of the NDFCAL projects using this type of CAL revealed a 

number of such inadequate models (Kemmis, 1977a). 

CONJECTURAL CAL 

As support for the third paradigm, Kemmis claims that 

"Feople who operate within this paradigm tend towaY'ds the view 
that knowledge is created thY'ough experience and evolves as a 
psychological and social process.1I 

and Y'efers to Fiaget and Fopper as exponents, in theiY' own fields, of it. Within 

the computeY' assisted learning field, he mentions the work of Fapert (1981)' whose 

development of the sophisticated computeY' language LOGO foY' use with young children 

is currently causing a good deal of inteY'est (Makins, 1981). The fundamental 

difference between this form of CAL and the revelatory fOY'm lies in the degree to 

which it is contY'ollable by the student. In pY'inciple it should be possible to 

devise ways -of letting the student formulate and test hypotheses about the system 

he is studying, be it the construction of the complex geometY'ic forms that the LOGO 

ItuY'tle' can carY'y out, OY' the functioning of the national economy. Makins Y'epoY'ts 

that 

" ... Seymour FapeY't and his team have devised LOGO 'microworlds ' 
to teach everything fY'om juggling to Newtonian physics." 
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In practice there are still considerable difficulties associated with the 

construction of such free form CAL programs. The complexity of the programming and 

the computing power required to cater for such student directed use still represent 

a technical barrier to progress. This is particularly the case with the present 

generation of microcomputers which, although a huge technical a~vance breahthrough, 

are still relatively slow and low in memory capacity by comparison with mainframe 

machines. However, the rate and direction of technical advance that we have 

observed during recent years have been such that we can very confidently expect to 

see the spread of machines and operating software of a kind that will support 

conjectural CAL in its fully developed form within the next few years. Meanwhile, 

it should be recognised that the boundary between the revelatory and conjectural 

paradigms for CAL-is not a sharp one. A number of simulation packages can be, and 

are being, developed that allow the student a degree of control over the nature of 

the model used and the ability to provide this type of experience will increase as 

the technology advances. It is the educator's imagination that will need stretching 

to keep pace with the developing technology if Gleason's observation is accurate 

" ... most knowledgeable people agree that hardware development is 
considerably ahead of software development and implementation." 
(Gleason, 1981) 
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EMANCIPATORY CAL 

Kemmis (1977a) seems reluctant to 

" ... dignify this emandpatory interest of curriculum reform with 
the label paradigm ... " 

since he recognises. that he is dealing with a type of computer use that can be 

assodated with any of the other types of CAL. He is referring to the use of the 

computer as a means of redudng the workload of the student by performing on his 

behalf a variety of information processing and presentation tasks - calculations, .. 
graph plotting, tabulation of data come to mind most easily. 

Assodated with the completion of any given stUdent learning task we may recognise 

two types of 'labour' being performed - 'authentic' labour and 'inauthentic' 

labour. Authentic labour forms an integral part of the learning task and makes a 

valuable contribution to the student's understanding as it is carried out. 

Inauthentic labour lS that which, whilst needed to facilitate the authentic 

component of the labour, is not valued for its own sake as part of the task 

. concerned. For example, students engaged in analysing the data obtained from some 

psychology experiments may need to calculate various statistics such as the mean 

and standard deviation for their data distributions. Whilst at some previous stage 

in their courses it might have been perfectly authentic labour to calculate such 

statistics using pencil and paper, that stage is now passed. Their task now is the 

formulation and testing of hypotheses and this involves the USE of the statistics -
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their calculation is now just a tedious operation, providing no increment to the 

students' understanding: it represents inauthentic labour. Teachers of any subject, 

of any teaching programme, must recognise the existence of inauthentic labour in 

the operations that their students (and they themselves!) have to carry out in 

order to achieve learning. 

"The computer is peculiarly suited to reducing the amount of 
inauthentic student labour ... and many CAL applications exploit 
the information-handling capacities of the computer to improve 
the quality of the learning experience by taking the tedium out 
of some kinds of tasks." 

It is difficult to understand Kemmis's apparent reluctance to 'dignify' this type 

of computer use - its value and potential importance in curriculum terms are 

considerable. For a variety of reasons, growing emphasis has been placed over the 

past two decades on the heuristic approach to subject teaching. Learning through 

activity, study of real situations and their quantitative treatment have been 

dominant themes in the curriculum development at a range of age and ability levels 

in a a number of different subjects. Unfortunately, this approach inevitably leads 

to a variety of tif!1e consuming operations that are necessary in order to make sense 

out of the apparent 'CIisorder that study of the real world invariably reveals. In 

its attempt to make learning more 'realistic', more relevant to students' needs and 

interests, it can be argued that much recent curriculum reform has exacerbated the 

problem of overcrowding in the curriculum. One recent trend in curriculum 

innovation has been the attention given to environmental affairs: in a variety of 

new syllabuses and amendments to older ones the examination of environmental 

systems through field study and project work is now stipulated as a requirement 

(JME, 1979>' The problems of implementing realistic study in this area are 
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enormous, given the time constraints imposed by the demands of other subjects in 

the curriculum and given the complexity of the systems concerned. Indeed, it has 

been argued (Gray, 1980) that some of the requirements of the examining boards are 

not achievable under present conditions. 

liThe information explosion has emphasised the problem for 
teachers of how to reduce the complexity of subject matter for 
students and has posed the companion problem of finding criteria 
by which the reduction can be justified." 

Kemmis <1977a) describes his paradigms as 

"u. ways of thinking about the curriculum tasks faced by the CAL 
developers u. they reflect the aspirations and educational 
values held bY' their developers." 

One important characteristic that all the curriculum tasks addressed by stlch CAL 

development share is that the experiences- provided for the stUdent would, in all 

probability, NOT be provided in any other way - that is, the CAL provides 

additional experiences, enhancement of learning rather than simply replacing 

existing learning ,experiences. This has considerable implications for our 

interpretation of the educational and financial evaluation of CAL that has taken 

place to date. By very nearly general agreement CAL is seen as an additional - , 

learning resource that, if used, needs to be effectively coordinated with the best 

of existing teaching practice. 
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COMPUTER MANAGED LEARNING 

McMahon (1978) presents a useful review of the state of progress in this third 
. . 

broad area of educational computing development. The main features of CML systems 

have been identified by Booper (1977) as 

1. 
The marking, generation and analysis of tests for diagnostic or assessment 
purposes. 

2. 
The routing of students, on the basis of previous test results and other stored 
information, through an individualised course. 

It is important to recognise that such a course will consist in the main of more 
traditional learning material resources - only the direction to them is computer 
based in CML systems. 

3. 
The storing and updating of classroom records. 

4. 
The reporting of student progress to the teacher, course developer, administrator 
or training manager - as well as to the student himself. 

As a result of the NDPCAL project, a number of extensive CML operations have been 

initiated. McMahon summarises details of locations, computer systems involved, the 

subject curriculum being 'managed' and the student groups using the various 

systems. One of four major CML systems, CAMOL (Computer Assisted Management of 

Learning) is discussed in detail by Piddock (1979), Since computer managed learning 

attempts to offer solutions to management problems in education rather than to 

educational problems directly, it is not intended to discuss the topic at length. 

There are, however, some interesting parallels to be drawn with comments already 

made in relation to CAI. McMahon <1978, p.l0) draws attention to certain key 



Page :35 

problems in the development of CMU firstt referring to the key role occupied in 

CML systems by tests and testingt he says that 

If ... in CML development in the UK ... there has been little time 
to test the tests. And yet the results of the tests are the data 
base upon which all the other facilities of the CML systems 
operate." . 

and points out that 

If ... questions of validity, reliability, whether or not the test 
should be criterion- or norm-referenced, levels of discrimination 
and facility of individual items, test size, level of question 
type according to Bloom's or anyone else's taxonomy, form of 
objective test item and indusion of subjective tutor-marked 
questions ... " 

all have to be carefully considered for each and every stage of the testing 

operation in CML. The implication is that this has not yet been done as thoroughly 

as is strictly necessary. In any event there is a tendency for CML developers to c 

employ a heavily structured and tightly controlled interpretation of what counts as 

'knowledge' whicht when test results are used as the criteria for designing 

subsequent learning for individual studentst results in routing which the UNCAL 

team have described as 'mechanistic and prescriptive'. For this team the whole 

concept of CML implies 

" ... that we adequately understand the subject, and thus can 
represent the knowledge structure in some way; that we adequately 
characterise the learner to whose individual needs we daim to be 
adaptive; that we adequately conceptualise a pedagogy." 

Mc:Mahon expects existing CML experiments in the UK to survive, and to see a number 

of new ones appear as a result of the specific: needs of new distance learning 
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operations (Taubert 1980). Moreovert he expects to see the present division between 

CML and CAL disappear as technical developments allow a more sophisticated 

structuring of learning activities. For the presentt the new wave of microcomputer 

based development is unconnected with CML and its future expansion will not be 

further considered in this study. 

TEACHER SUPPORT 

There are a number of ways in which the teacher himself may experience 

'emancipation' asa.result of the arrival of computing equipment in his 

institution • .rust as enhancement of students' authentic labour is a worthy aim for 

curriculum developerst so any means of reducing teachers' time involvement in 

routine non-teaching tasks should be seriously considered. When the various 

capabilities of micros have been demonstrated to groups of teachers following 

in-service courses at Blackpool Colleget it is frequently the teacher support 

facilities that arouse most interest. Two principal types of support may be 

recognised - materials production /updating using word processing/graphics 

capabilities and record keeping and administration. 

The present generation of microcomputers (if equipped with sizeable memorYt linked 

to a printer and loaded with suitable software) can function as electronic 

typesetting systems with full facilities for text editing and formatting. 

Two-finger typists can quickly get used to the system and are soon able to produce 

professional documents. They may be lengthy reports (this study has been produced 
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on an Apple Plus II micro, with CerTtronics 737 printer and Applewriter word 

processing software) or they may be student handouts; they may be new documents or 

simply last year's notes printed out automatically after small changes have been 

quickly made to update statistics or change the date; they may be printed out on 

normal A4 runoff paper, or directly onto a Banda master and car~on, to be taken 

away for cheap spirit duplication for a dass set of notes or worksheets. This 

facility is as useful to the teacher of French as it is to the physicist and, given 

adequate access for all teachers, could considerably simplify the maintenance of 

banks of worksheets and other regularly used teaching materials. Similarly, the 

compilation and production of internal examination papers can be made more 

efficient. The list of possible applications for this facility is almost endless. 

The availability o~ a graphics tablet allowing direct input of 'pictures' into 

computer memory, when linked to a printer capable of graphics output, allows 

indusion of illustrations in reports and learning materials. It is even possible 

(though still expensive) with small systems of this kind to handle digitised 

photographs and, so, to print out quite acceptable photographic illustrations as 

part of school exam papers or geography field study worksheets! As yet, this 

facility is not available to the staff at Blackpool & Fylde College; the graphical 

representations of questionnaire data induded in this study have been, produced as 

a result of computer processing of the raw questionnaire data, followed by graph 

formatting of the processed data using the Appleplot software package and printout 

via an Epson graphics printer. It should be emphasised that none of this results in 

any less time being spent by the teacher - rather it means that more authentic 

labour can be carried out in the time available! For the busy teacher that means a 

lot. 
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Similarly, record keeping of a variety of kinds can be implemented on the school 

computer. This kind of operation, unfortunately, is not as simple as many new 

enthusiasts imagine! Nevertheless, it is possible. The Faculty of Academic Studies 

at Blackppol et Fylde College operates on two sites, at Bispham and Lytham St. 

Annes, with several hundred full-time students on each site. During the year 

1980-1981 a custom designed student records package was implemented on the Bispham 

site to provide a means of organising, updating and printing out information about 

students' courses and ,timetables (see Appendix 0>. Only the very routine, 

non-confidential information required for day-to-day registration procedures and 

monitoring of class sizes is included in the computer files. Following the year's 

experience, the system is being extended to cover more items of information (though 

still not assessment details) and is being introduced onto the Lytham site. 

Discussions taking place during the college's teacher in-service courses have 

revealed a widespread interest in the use of microcomputers for this type of 

low-level routine record keeping. Timetabling, or more specifically, the 

'scheduling' component of timetabling (Brookes, 1976), has attracted the interest 

of those wishing to extend the use of computers in education. The mainframe systems 

for computer assisted timetabling were evaluated by LAMSAC (1978) as part of the 
, 

NDPCAL programme, and the main commercially available programs (SPL Timetabler, Nor 

Data and the OSA system) have been described by Brookes (1976) amongst others. 

Recently, Johnson (1980) has produced an interesting combination of textbook and 

computer software containing, in addition to a standard presentation of the 

principles of timetabling, a suite of programs designed to run on a PET 

microcomputer. These programs assist timetabling by taking over routine parts of 

the scheduling operation. Such administrative use of the new technology seems 

\ 

certain to spread if and when the appropriate hardware finds its way into schools 
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and colleges. 

The significance of these mundane aspects of the use of computers in education 

should not be underestimated! In his study on the use of micros in primary 

education, .Tones <1980a) remarks on the urgent need to make edl,lcators aware as soon 

as possible 

11 ... that the microcomputer is a tool and not a threat. Its use 
is the province of every class teacher whatever the teacher's 
principal discipline happens to be.1I 

Whatever arguments there might be in favour of the use of computers in education, 

their introduction, like that of any other innovation, will meet certain barriers. 

In their extensive discussion of the nature of resistance to the use of 

instructional media, Moore & Hunt (1980) observe that, 

liThe successful implementation of an educational innovation may 
depend on a 'climate of reception'. It is very difficult to 
predict if any given idea will be successful because this 
'climate' may change at any given time. 1I 

It is a thesis of this study that the support facilities made available to 

teachers, throug~ access to microcomputers, are likely to make the 'climate of 

reception' more favourable towards the introduction of the actual instructional use 

of the machines. Those teachers, local authority advisers, and other would-be 

change agents convinced of the value of educational computing would do well to 

emphasise them as part of in-service course and initial teacher training, since at 

some stage the success of any national or local development project will depend on 

the degree to which classroom practitioners see the new technology as meaningful 

and helpful. 
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CHAPTER FOUR 
SOME CURRICULUM PROBLEMS 
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Dalin. (1978) sees a major problem for education in the rate at which the society it 

has to serve is changing; 

" ... so rapidly that we are not able to cope with its dynamics, 
particularly on a long term basis. The very nature of education 
assumes that we will be able to prepare individuals for a future 
perhaps 20 or 50 years ahead." 

and senses the likely occurrence in the future of 

" ... rapid and unpredictable changes in the environment which are 
quite different from the types of changes the Western world 
experienced in the 1950s and 1960s." 

Particular feature., such as the ill-health of the world economy during the pedod 

since 1973, have had far reaching effects on education. Direct effects include the 

serious pressure on educational funding which now exists; this makes educational 

innovd:':ion generally harder to support. More long term effects concern the shift in 

patterns of work which we are seeing. Within the post 16 educational sector in the 

UK we are experiencing the introduction of extensive 'work experience' schemes 

designed to counter what was initially seen as a short-term unemployment problem 

for schoolleavers. Yet such schemes have acquired an aura of permanence as the 

problem has steadfastly refused to go away. The consolidation of this type of 

course in recent years adds weight to the belief that education is having to face a 

permanently changed employment structure. In a wider context, the observations of 

the Brandt Commission, as expressed in North--South:A Programme for Survival 

(Erandt, 1980)' reinforce Dalin's assertion that the Western world finds itself in 

a very different situation now than in the 1950s and 1960s. Whilst the external 

controls on education and educational innovation are more restricting than ever (in 
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terms of finance, staffing, etc.), there is a far higher expectation of that which 

education provides than there was previously. According to Dalin 

"Social scientists and academicians have scrutinised schools 
during the past two decades and reports on how schools function 
have been ,given more publicity than ever before. Increasingly the 
public is becoming aware of the shortcomings of education and as 
a result is demanding more effective educational provision." 

The 'information explosion', that huge and accelerating expansion in collective 

human knowledge, is having a profound effect on the validity of much educational 

practice. The sheer impossibility of coping with any more than a small portion of 

available knowledge makes the role of education as the 'transmission' of knowledge 

untenable. Simultaneously, our view of how learning takes place has changed • 
.. 

Learning is now, more and more, seen as best promoted by an enquiry based approach 

in which the conventional emphasis on mastery of a well established body of 

knowledge is diminished. The emphasis shifts naturally to 'learning to learn' and 

onto the acquisition of transferable skills that can be applied to the learning of 

any body of knowledge. Recently, in the UK t school education's insulation from the 

'world of work' has been identified as a cause for concern. Following the famous 

Ruskin College speech made in 1976 by the then Prime Minister, Mr • .Tames Callaghan, 

the 'Great Debate' set in motion a process of self-examination that the educational 

world had not previously experienced. In the mountain of paper that the Great 

Debate resulted in <DES, 1981b; HMI, 19:30). a consistent theme has been the need 

for schools, and their curricula, to be responsive to the changes going on in 

industrial and commercial life. Mr.Callaghan's unprecedented interest in 

educational affairs is reputed to have been prompted by a personal interest in the 

education of one of his grandchildren; a similar personal interest led to the 
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initiation of the government sponsored Microprocessor Applications Programme (MAP) 

- the interest in this case was initiated by his viewing of the now legendary BBC 

Horizon programme 'The Chips Are Down' which presented a vision of society in which 

the possession of microelectronics technology would be a key factor in deciding our 

productive efficiency and hence our ability to compete in the wor;ld marketplace. 

The coincidence of these two issues, the isolation of the school curriculum and the 

growing importance of microelectronics is neither unimportant nor irrelevant to our 

interest in curriculum change. 

Having analysed the impact of the 'new technology' on the structure of the UK 

labour force, J"ones <1980b) discusses possible effects on lifestyle and on 

production method~. Whilst convinced that the effects will be considerable, J"ones 

is uncertain of the rate at which thE! changes are likely to occur. The CET 

statement, 'Microelectronics: Their Implications for Education & Training' (CET, 

1978), reminds us that 

"The time scale of change ... shortens rapidly with the advance 
of technology: if indeed we are on the threshold of a new 
industrial revolution, it may come upon us in decades rather than 
centuries." 

In view of this possible time scale for change, Dalin's observation, that the 

present system of education assumes its preparation to be that for life 20 to 50 

years ahead, appears doubly ominous. Again, the CET observes 

"The immediate consequence of these developments is likely to be 
a sharp decline in the demand for labour, particularly in 
manufac;turing industry and in the service industries (such as 
banking and insurance) which depend heavily on,clerical skills. 
Microelectronics itself will be a new industry, and many other 
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new or reshaped industries will emerge depending on 
microelectronics, but their requirements will be for investment 
capital and for limited numbers of highly qualified staff." 

A host of implications stem from this if the educational system is to respond 

adequately to the changes - and the implications are NOT just related to questions 

of manpower. What of education for leisure or education for sociaJ. responsibility 

in a world whose work ethic and resultant social structure are changed? 

The education system will have to face the following questions (CET t 1978> 

1. 
What can we do to help people to prepare themselves for a rapidly changing society 
? 

2. 
What can we do to help people fit themselves for employment in new and 
technologically advanced occupations? 

What can we do to help people to fill their leisure hours - whether the result of a 
reduced working week or the enforced leisure of unemployment? 

4. 
What can we do to help people to maintain their self-esteem when there are no jobs 
for them? 

Sledge (1979) maintains that 

"Throughout the coming years, education in the UK desperately 
needs to undergo a phase of adjustment to the new high technology 
<of which microcomputers are a part) that is sweeping the world 
at large, and this implies a significant amount of change. But 
without the wholehearted support of all the people concerned -
education officers, advisers, examiners, administrators, and 
especially the teaching profession - these changes will only be 
frustrated in one way or another." 

and, since we appear to be at a special point in the history of technological 

... 
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development, Sledge urges the educational system to take an un typically proactive 

role by attempting, through innovation, to catalyse necessary change in society 

rather than simply reacting to pressures from outside 

"In theory, education need not be a mere response but coulQ 
.instead be a catalyst. Massive and immediate investment and 
restructuring in appropriate areas of education could force the 
issue and help to ensure that radical change took place in 
industry. Education in this sense would be the determinant of 
destiny rather than its whipping boy." 

What kinds of innovation should be taking place? Albury & Allen (1980)' in a 

discussion paper produced within the BBC, make an observation of particular 

interest to those involved in the FE sector. 

"In Further Education there is a very great need for more 
technician education in microelectronic~ and for the study of 
computer applications in many vocational disciplines from 
building technology to business studies. 

Besides the use of the technology (for applications) ... there 
are new techniques for using the computer for forecasting 
(modelling) and for decision making ... " 

and, in general, 

"Education involving, or about, computing needs to be broadly 
based and not associated exclusively with mathematics or physics. 
Children and students in all disciplines need experience Elf 
computer-based machines from an early age. Keyboarding should be 
in the secondary school curriculum, together with a study of the 
applications and implications of the technology. This means a 
crash programme of teacher training.n 

Here we see the huge range of potential curriculum innovation that stems from the 

arrival of the microelectronics age. Clearly, there will be an expanded need for 
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the provision of trained manpower, equipped with the new skills appropriate to the 

needs in computer science, systems design, information sciences and engineering and 

production design. The vocational training services are already responding to this 

need through specialist training and retraining schemes organised by the Manpower 

Services Commission, but a far wider need is recognised by the ~ET, 

"Young people will need to be helped towards views that will 
sustain THEIR lives ... so that their attitude to these 
developments is ... realistic ... 11 

This can probably be best encouraged by a combination of studies 
concerned with microelectronics and their applications, and by 
the USE of microelectronic devices and systems in appropriate 
educational roles." 

Three main areas Gan be recognised as 'appropriate educational roles' for the 

application of microelectronics :-

1. 
Application to existing equipment and systems such as audio and video equipment 
which can be used in multi-media resource systems by students 

2. 
Information provision through the videotext systems (CEEFAX and ORACLE) and the 
Post Office PRESTEL system; and through home 'games'. 

3. 
Computer assisted and computer managed learning. 

This study concentrates on the last of these in recognition of its being the one 

most in need of a curriculum development strategy to aid its implementation. It is 

also the one most directly capable of use in attacking the two fundamental problems 

already identified in this chapter :-

.... the general problem of rapid change in society, for 
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which methods of teaching/learning have to prepare students • 

.... the specific problem of the need to familiarise the 

whole of the student population with the employment and other 

implications of the new technology, and to prepare them in order 

to make maximum advantage of it. 

It will be argued that computer assisted learning can, when used sensitively, have 

the effect of enhancing the 'enquiry' component of the curriculum by providing 

unique learning experiences. A great deal of work needs to be done yet to fully 

realise this potent!al t but both the technical and the educational development 

required is already in hand, and the lessons of the mistakes made in the early 

development of computer use have been learned. Familiarity with computers is likely 

to become recognised as one of the essential basic skills, alongside literacy and 

numeracy, as the information explosion extends our knowledge base and makes it ever 

more difficult for us to use it efficiently without their help. And finally, the 

opportunity students have to use computers and develop familiarity with them is 
, 

more likely than any other single thing to build balanced and objective attitudes 

to the technological change that seems certain to have a lasting effect on our 

society. 
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The message of preceding chapters in this study was, in simple terms, that the 

greatest potential for useful- expansion in educational computing is in the area of 

computer assisted learning, CAL. The purpose of this chapter is to examine the ways 

in which the curriculum development needs in this area can be best satisfied 

through planned curriculum innovation - 'reform' might be a more appropriate term 

for the broad structural change that is apparently necessary. 

SOME THEORY 

In this section, a selection of ideas thought to have particular relevance to , 

subsequent parts of the chapter will be briefly presented. Key questions will be 

posed and their answers proposed later. Many authors, including Dalin <1978>t 

Havelock (1973) and House (1979), have reviewed the character of palnned and 

unplanned innovation, and many models of the innovation dissemination process have 

been proposed in an attempt to understand how individuals and organisations behave 

in the process. As Bolam (1975) points out, the four main components of any model 

of change are the change agent, the innovation, the user system and the process of 

change o~er time. Four main models of educational change have been generally used. 
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1. CHANGE AS A PROBLEM-SOLVING PROCESS 

A need is diagnosed by the educator, who, following a search for information and 

ideas outside his system, formulates an innovation which is then introduced and 

used. Subsequent adaptation occurs until the need is satisfied, the problem is 

solved. 

IN THIS MODEL THE OUTSIDE CHANGE AGENT IS TOTALLY NON-DIRECTIVE; 

THE FOCUS OF THE CHANGE PROCESS IS THE USER, HIS NEEDS 

AND WHAT HE DOES ABOUT SATISFYING THEM. 

KEY QUESTION 

To what extent ARE educators 'problem-solvers, who will look outside their own 

institution? 
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2. 

CHANGE AS A RESEARCH, DEVELOPMENT & DIFFUSION PROCESS 

The 'solution' tGl some widespread 'problem' is found as a result of a carefully 

planned research, devel,?pment and testing programme which is characterised by 

effident division of labour and by the investment of considerable levels of 

funding in order to produce the 'user proof' package. This package is then 

marketed; the ratic:u;ta.l consumer adopts the 'solution I without adaptation. 

IN THIS MODEL THE OUTSIDE CHANGE AGENT IS TOTALLY DIRECTIVE; 

HE IS THE ORIGINATOR OF THE CHANGE AND ALL THE USER DOES 

IS DECIDE WHETHER TO ADOPT THE CHANGE OR NOT 

KEY QUESTION ' 

Do educators act in this passive manner? 

Do they like, or adopt, 'perfect' solutions? 
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3. 

CHANGE AS A PROCESS OF SOCIAL INTERACTION 

The educator knows lots of people and has contacts with a lot more. For problems 

that he has perceived, or for ones he never noticed until his contacts pointed them 

out, he relies on them to provide solutions or to direct him to sources of 

solutions. Nobody really pushes the educator to do anything • 

.. 
IN THIS MODEL THERE IS NO PARTICULAR DIRECTION; 

EVENTUALLY EVERYBODY GETS THE OPPORTUNITY TO SOLVE PROBLEMS. 

THE TIME IT TAKES TO SOLVE THEM DEPENDS MAINLY ON WHO YOT] KNOW. 

KEY QUESTION 

Can change occur qu~ckly enough if this is the way it happens? 

Are educators k.een on 'mixing' ? 
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4. 

'. CHANGE AS A LINKAGE PROCESS 

The educator diagnoses a need and, if all the resources he needs are available to 

him, he innovates to satisfy the need. If they are not, he turns to the Iresource 

system' specifically provided by change agents for such situations. On some 

occasions his need will be for a directive R,D S: D type solution, onothers it will 

be direction to some significant other in the resource system network • 

.. 
IN THIS MODEL THE EDUCATOR BUILDS UP A RECIPROCAL RELATIONSHIP 

WITH A PURPOSE-DESIGNED LINKAGE NETWOPJC TO WHICH 

HE POSES PROBLEMS AND FROM l-THICH HE ACCEPTS AD11ICE. 

KEY QUESTION 

Who runs the linkage network? 

How does it become established, and how is it supported? 
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House (1979) would group all four of these models of educational change as 

constructs of one particular perspective on the phenomenon of change. namely the 

'technological perspective/• He would daim that this technological perspective 

fails to account for a good deal of what actually happens in the ~hange process: 

for example, the fudamental political nature of change, which is manifested by the 

'curriculum negotiation I that occurs as developers, teachers and academics interact 

as factional groups promoting particular viewpoints and vested interests in the 

curriculum. This 'political perspective I is paralleled by the 'cultural 

perspective'in which change is envisaged as the result of the meeting of two 

distinct cultures, the teaching population and the research population, whose 

attitudes to curriGtJlum are motivated by quite separate considerations -

'means-oriented I and lends-oriented' respectively •. 

KEY QUESTION 

Are the opposing factions able to reach compromise agreements? 
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Dalin (1978) has characterised innovations in a number of different ways. He 

dassifies them as t-

1. those which affect broad objectives and functions of the school 

2. those which affect the control and administration of the school 

3. those which affect the role definitions and relationships of individuals and 
groups 

4. those which affect the curriculum content and/or learning methods 

Next, he points to the requirement for the following aspects of change when 

innovations are implemented t-

1. technological change 

2. behavioural change 

3. organisational change 

4. social change 

and, building on work carried out for the Rand Corporation, points out that 

innovations vary in 

1. their 'centrality', the degree to which they affect the central character of an 

institution rather than some peripheral character 

2. their 'complexity', the degree to which the innovation affects a significant 

number of groups within the institution 

3. the demands placed on the individual implementor by the innovation 
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4. the 'fit' between the innovation's goals and those of the institution 

5. the 'visibility'. the degree to which the progress of the implementation is 

public 

Dalin recognises that educational change is a complex process that has to take 

place in the complex social system of organisations. and which comes to affect a 

number of variable factors in that system: inevitably. innovations come up against 

'barriers' that may lengthen the change process. 

KEY QUESTION 

Which particular 'barriers to change' are most likely to affect the development of 

educational computing ? 
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In recent yearst there has been considerable interest in the concept of 'school 

based curriculum development' as an alternative to the curriculum development 

agenCYt the 'adviser' and the Iproject'. This has been vigorously promoted by 

Skilbeck (1975) and supported strongly by Stenhouse (1975) in his advocacy of the 

concept of the 'teacher as researcher'. The justification daimed for such 

approaches iSt quite simplYt that 'top-down' approaches to curriculum development 

don't w'ork. It is maintained th~tt for all the glossy teaching packages and 

detailed planningt they fail when it comes down to implementation. School based 

curriculum development has been sympathetically reviewed by Harlen (1977) and 

examined in detail itI a terminal assessment exercise submitted for this degree 

(GraYt 1980b). 

KEY QUESTION 

If there is going to be support for C!1L based developmentt should the support be 
, 

directed towards 'grass-roots' developers? . 
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THE PROJECTS 

In reviewing, albeit very briefly, the various theoretical perspec:tives on the 

change process in education, a number of key questions have been raised. An attempt 

will be made to provide some answers to these questions by reference to the two 

major national CAL projects that have been carried out in the UK to date, and, in 

the next section, to the recently started DES Microelectronics Education Programme. 

THE NATIONAL DEVELOPMENT PROGRAMME FOR COMPUTER ASSISTED LEARNING 

In its first ever working paper <NCET, 1969), the National Coundl for Educational 

Technology (now the CET) working party assembled to examine the "prospects for 

computer based learning systems" professed itself surprised that 

"u. one aspect of human activity in this country in which we are 
involved whether as a pupil, teacher, parent, tax payer, employee 
or employer:'" that of education and training - has remained 
virtually isolated from the influence of the computer," 

Having examined the evidence available, and dedding that there wasn't enough of it 

to be sure about anything, the NCET dedded, on the grounds that 

" ... the opportunity offered by the possible application of 
computers to education and training should be thoroughly 
evaluated" 

to propose to government a full-time study 

-----~~---- ----~- ------------
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" ... to examine and present the case for and against a large 
scale advanced programme in computer based learning systems, in 
the light of national needs and taking fully into account the 
economic, educational and technological factors involved." 

The proposal was finally approved in 1972 and the project began in 1973 under the 

directorship of Richard Hooper and graced by the title, the National Development 

Programme in Computer Assisted Learning (NDPCAL). The project emphasis was to be on 

maths/science applications at the top end <16~) of the system - not surprisingly in 

view of the scarcity of computing facilities at that time. The NCET proposals for 

the project had been accepted almost in total - the only significant change was 

that they, the NCET, were not to be in charge of the programme. Instead it was 

decided that the programme should be under the control of a committee dominated by ,. 

government departments and also representing the University Grants Committee, the 

Schools Council, the SSRC and NCET. This administrative arrangement, whilst in 

. keeping with the contemporary government liking for single. purpose organisations 

with fixed bydgets and a limited lifetime, represented a major innovation itself in 

terms of project organisation. Planned curriculum projects in the UK had, until 

that time, been run by indep,endent agencies like the Nuffield Foundation and the 

Schools Council. The'latter of these two organisations was, according to McDonald 

et al (1977), even so soon after its formation, 

" ... seen by its critics as toothless, and docile to established 
practice H." 

The fundamental change in organisational structure was intended and expected to 

help improve the effectiveness of planned curriculum change strategies, which were 

seen as unsatisfactory on the evidence of previous projects. McClure (1972) 
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presents a typology of 'project styles' based on early Schools Council experience. 

Analysis of projects cal'"l'"ied out in the early 196.0s illustrates a strong commitment 

to the classical R,D Si D tradition described earlier. At that time, the concept of 

an expert team consisting of academics amd specially recruited teachers held sway. 

The purpose of such a team was to produce new teaching/learnin!;j materials 

representing the most appropriate subject content and the very best of teaching 

method. The kind of justification presented on behalf of this approach is 

epitomised by the arguments of Bruner (1960). According to Harlen(1977), there may 

once have been a time when expertly produced 'packages' fitted the requirements of 

innovating teachers, but that 

" ... teacher p~blems are not always amenable to the skills of 
curriculum developers as currently understood - perhaps this is 
why we find either that project teams work on problems they know 
they can handle, not the ones uppermost inteachers' priorities, 
or, where more immediate problems are being tackled, it is the 
teachers themselves who are doing so ... " 

According to this view at least teachers do not particularly like the passive role 

that the R,D Si D approach to change ascribes to them. Nor is the 'perfect' solution 

likely to live up to expectations when it is adopted. House (1979) insists that 

teachers are not passive and that, being actively engaged in a local complex 

environment with distinctive values and approaches to problems, use of the 

'package' will inevitably be accompanied by in-school adaptation. The concept of 

'fidelity' is useful here; to what extent is 'fidelity' to the original intentions' 

of the innovation maintained as implementation proceeds? Does not incongruence 

between the teacher/pupil goals and those of the innovators lead to a distortion of 

the effective outcomes of the innovation? House claims that, although in practice 

the R,D & D approach has not worked well; it still dominates government thinking 
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about innovation - bolstered up, as it is, by the hierarchy of educational planners 

it itself produced! In the terminology used by Schon (1971), this early approach 

to planned change used a centre-periphery philosophy involving dissemination of a 

completed innovation. It was onto a scene dominated by this approach that NDPCAL 

was launched. McDonald et al (1977) observe that 

"Theorists of planned innovation, disillusioned with the first 
decade of curriculum reform, were beginning to explore new 
models, looking for the best combination of central punch and 
grass roots initiative." 

Painfully aware of the need to demonstrate the degree of impact that such a project 

achieved, project evaluation was given an important place in the NDPCAL strategy. 

"A substantial evaluation component is increasingly being 
regarded as essential for innovation projects designedto change 
some aspects of society; this is particularly true of activities 
aimed at innovations in education and training." (Rooper, 1975) 

Reflecting the direct government control of the project (and the t2 million price 

tag!>. financial evaluation was seen as of particular importance. The independent 

financial evaluator of ~IDPCAL obersved that 

"Until recently, those who attempted to cost innovations in 
education ran the gamut of critical jibes such as, 'Knowing the 
cost of everything but the value of nothing/. Things are now 
changing." <Fielden, 1978) 

All the same, the financial evaluation of NDPCAL was to demonstrate a commendable 

non-rigidity and an awareness of the problems inherent in attempts to 'cost' 

educational practice <Fielden & Pearson, 1978a). NDPCAL was distinguished by two 

separate and independent evaluations, the second 'being the educational evaluation 
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carried out by the UNCAL team <UNderstanding Computer Assisted Learning) based at 

the University of East Anglia. 

Paralleling the shift in strategy for effecting change in education, there has been 

a change in our understanding of what constitutes adequate evalJ..lation of that 

change. Distinctions have long been drawn between formative and summative 

evaluation designed respectively to guide development and to terminally assess some 

innovation project. However, over the years since the classical principles of 

evaluation were established by Tyler (1949). there has been growing doubt expressed 

about the ability of the traditional research methods of control and measurement to 

provide valid and reliable information about real educational situations. The 

changing conceptioP! of the role and character of the various approaches are well 

documented (Jenkins, 1976) and a coursework document submitted for this degree has 

discussed them in depth (Gray, 1980c). 

Kemmis, a member of the UNCAL team, has explained (Kemmis, 1977b) how that team 

perceived its role in terms of the extant evaluation theory. They rejected the 

classical 'nomothetic' approach in which evaluation centres around the comparison 

between performance, as measured by some kind of test, and certain specific 

operational objectives. Instead, they preferred an 'idiographic' approach which 

concentrated on the nature of the learning process itself. Such an approach, whilst 

apparently less informative, avoids, according to its proponents, the spurious 

comparison between 'trial' and 'control' groups that typifies traditional 

evaluation. Such eValuation, it is claimed, can only assess the effects of a small 

part of any given innovation. Hooper was apparently sympathetic to a less 

deterministic approach, 
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11 ... it may not be as obvious as it is often assumed that 
objectives should aJt.vays be defined. There is a group of 
curriculum developers in the ascendant who actively are attacking 
the conventional wisdom of the objectives model of curriculum 
development." (Hoop er. 1974) 

Nevertheless. it is dear reading between the lines that. during the early history 

at least of NDPCAL. a degree of friction existed between the Project Directorate 

and the team of educational evaluators. McDonald et al (1977) explain their 

insistence on UNCAL's true independence as a means of ensuring "well grounded and 

disinterested" views of the CAL developments that the projects undertook. They 

report that disagreement occurred over three crucial points 

.. 
1. What should. or should not. be a legitimate foc;us of study for UNCAL? 

2. How should the evaluation be carried out? 

3. Who has the right to decid~ the first two questions? 

In other words. who is the evaluation for? Evidently irritated by UNCAL's 

attitude. Hooper. gave vent to his feelings in the a.rtide 'Computers and Sacred 

Cows' about a year after the project's commencement 

"As Director of the National Development Programme. I have found 
myself highly ambivalent towards evaluation. On the one hand. 
independent evaluation of the daims made for computers in 
education must be a component of any diffusion strategy. On the 
other hand. some people would wish to see evaluation as the aim 
of the Programme and are not satisfied with it being just a 
component of a strategy. And on the third hand. there are times 
when I feel that CAL like a new baby needs to be protected from 

,. 
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evaluation." 

In the end, according to the written evidence of both sides, a satisfactory working 

relationship was achieved - 'negotiation', at least between the development and the 

evaluation teams, DID result in compromise. 

NDPCAL ultimately became involved in the development of 35 projects throughout the 

UK. The majority of these were based in university departments; a number were 

simply extensions of independent initiatives begun before NDPCAL. The central role 

of the Directorate was seen essentially as one of coordinating and supporting the 

development teams. McMahon & Anderson (1980) recounts how regular meetings between 

groups created a 'CAL community' spirit and reports Hooper's use of the 'critical 

mass' analogy in describing his perception of the project's intended development 

mechanism. The philosophy was that, through linkage of already active 

problem-solving teams, some examples of CAL in action would emerge that could be 

used to eValuate CAL's potential (as the original NCET brief had asked). 

Additionally, these 'products' could be hawked around potential customers as a 

means of promotir;g some adoption of CAL. In terms of the models outlined eaYlier, a 

bit of a mix-up! McDonald et al (1977) say that 

"To the theorist of government policy it was a technological fix 
which combined federalist management with a specialised task t 

while to the theorist of curriculum innovation it was an 
unfamiliar variant on the centre-periphery model with a heavy 
emphasis on fiscal control and entrepreneurial management within 
a collaborative framework." 

Whilst some of the projects were ct;lncerned with the types of computer use 

previously referred to as CAlor CML t the majority were essentially CAL 
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applications in mathematics, science and engineering education. A typology of 

student-machine interactions observed to take place in these CAL learning 

activities was developed by the UNCAL team. The five levels of learning interaction 

are summarised by McDonald et al (1977) 

TYPE A RECOGNITION 

TYPE B RECALL 

TYPE C RECONSTRUCTIVE UNDERSTANDING S< COMPREHENSION 

TYPE D GLOBAL RECONSTRUCTIVE SI INTUITIVE UNDERSTANDING 

TYPE E CONSTRUCTIVE UNDERSTANDING 

These were identified on the basis of the kinds of response students had to make to 

prompts from the computer. Kemmis <1977c) described the methodology employed in 

this analysis and conduded, on the basis of its application to a number of the 

NDPCAL programs, that 

" ... the projects in the National Programme cover a wide range of 
learning contexts, and that most CAL applications would be 
described as aspiring to create 'high level' learning by 
conventional typologies." 

McDonald et al (1977)' speaking of the NDPC~L project, daim 

"Most of its work has very little in common with automated 
programmed learning, an ancestral cross which every CAL developer 
has to bear." 

By comparison with the generally critical reaction met by the CAI programmes, the 

UNCAL team's eValuation was favourable. In the summary of their findings, twelve 
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main points are covered. 

1. 
It is the versatility of the computer as a learning aid that 
ensures its future. 
2. 
Most innovation involves an add-on experience at an add-on cost, 
CAL is no exception. . 

.... ..:-. 
Much of the stUdent learning supported by the National Programme 
would be defined by conventional taxonomies as 'high level 
learning'. 

4. 
CAL is a demanding medium of learning, virtually guaranteeing the 
student's engagement in active, monitored learning. 

5. 
Some forms of CAL, particularly tutorial modes, promote a 
rationalisation of the teaching/learning process. Such forms of 
CAL may need to be complemented by other curriculum experiences 
where the student is not so closely confined in the role of the 
learner. 

6. 
CAL can offer the student 'uninhibited' learning opportunities. 

7. 
The process of learning may be impeded by interface problems. 

8. 
Current 'adaptive' CAL still requires more adaptation of the 
student to the machine pedagogy than of the pedagogy to the 
learner. 

9. 
Students like CAL work, although they experience frustrations 
with technical faults and breakdowns. 

10. 
CAL development is change oriented, not effidency oriented. 

11. 
CAL is an effective means of teacher development because it 
encourages a team approach to curricular problem solving, 
requires ma.stery of important aspects of the knowledge domain, 
and CALls for study of the learner. 
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12. 
Given the present state of the art, CAL development is likely to 
be significantly hampered without fairly immediate access to 
high-level computer expertise. 

On balance, this summary represented, in 1977, cautious optimism regarding CAL's 

potential future. The principal worries concerned technical issue9 which, as a 

result of the huge technical advances over the past few years, are considE::'"ably 

less problematical now. A great deal of NDPCAL's activity was concerned with 

technical issues, though, ::ince it is beyond the scope of this study, they are not 

t::Jnsidered here. In any event, much of the technical debate has become irrelevant. 

For the same reasons, the costings produced by Fielden & Pearson <1978b) are of no 

comparative value whatsoever to those wishing to assess educational computing on 

cost benefit or cost' effectiveness criteria - costs of hardware and the provision 

of technical support services have changed markedly since the termination of 

NDPCAL. The costing of microcomputer based development of educational computing in 

schools and colleges has not been carried out, Indeed, it would be a brave man to 

attempt an extrapolation of the price changes and other cost adjustments we have 

seen over recent years! In any event, NDPCAL's evaluators made clear their belief 

that cost benefit analysis and cost effectiveness are not appropriate to the 

evaluation of educational innovations since 

"In education particularly, the outcomes, the benefits of an 
activity are not readily weighed and measured. They can be 
evaluated, certainly, but educational evaluation is a complex and 
subtle exercise, and offers a largely qualitative commentary." 
(Hubbard, in preface to Fielden & pearson, 1978) 

"It still remains necessary to assess, by non-quantitative 
methods, relative educational merits, and then to make decisions 
on the basis of ALL available information.1t (Fielden & Pearson, 

,. 
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1978) 

NDPCAL had laid considerable emphasis on the need for effective dissemination of 

developments and, to this end, six of its projects were 'transferability projects'. 

By its close the project directorate were predicting about 70% institutionalisation 

of the projects, and a number of the transferability projects had become program 

exchanges - the Physical Sciences Program Exchange and the Geography Package 

Exchange (GAPE) are the best known of these. And yet, McMahon et al (1980) report 

that two years after the end of the project, the evaluation team, referring to the 

transfer of the experience gained, were saying that the 'after-care' provision was 

'severely limited', the economic climate was 'cold' and the transferability of CAL 

materials remained a 'major problem'. 

Crease & Samadzadeh (1978) reflect on the 

" ... sobering thought that, after five years of a National 
Development Programme in Computer Assisted Learning aimed 
primarily at the 16+ age group, most university and college 
teachers in the UK view the computer's role in teaching merely for 
programmed learning." 

They provide an analysis of the 'barriers' that stand in the way of the 

institutionalisation of the developments. The four barriers to change recognised by 

Gross et al <1971> provide a useful conceptual framework around which Crease & 

Samadzadeh's specific points may be structured: 

1. lack of necessary materials - they point to the need for purchase of software 

packages and the installation and upkeep of terminals; persuading college 

administration that the innovation's merit justifies the expenditure is a major 
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problem. 

2. lack of clarity in the new teaching role - teachers will not use a technique if 

it is a major inconvenience or serious deviation from their traditional routine; 

booking of facilities and student access to them must therefore be made easy 

3. lack of skills and knowledge needed to implement the innovation - for teachers 

and students to make regular use of CAL, the system has to be quick to learn and 

easy to use; there should be no need for learning to program, or for lengthy and 

complex 'logging in' procedures. 

4. existence of a school organisation incompatible with change - there may be a 

conflict between CAL use of computing facilities and existing computer use; 

inflexibility in making facilities appropriately available can limit the 

possibilities for assimilation. 

If NDPCAL's impact, on its intended target area <16+ education) was small, then its 

effects on the ~evelopment of CAL in schools was smaller. Prigmore (1981), putting 

it more bluntly, says 

liThe total contribution to secondary education ... was minimal. 
It is unfortunate that just as the national development programme 
drew to a close the microcomputer appeared." 

Unfortunate, that is to say, for NDPCAL. Whilst much of real value was learned from 

the project and its emphasis on CAL rather than CAl can be seen, in retrospect, to 
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have been sound and forward looking. All the samet it was overtaken by events. 

Almost certainly a different type of development strategy is needed to cope with 

the presentt and likely future need. 
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THE SCHOOLS COUNCIL PROJECT 

Following some research at Chelsea College on the mathematical needs of science 

students in the secondary curriculum, the Chelsea Science Simula~ion Project began 

in 1971. The original research theme was broadened to include the interactive use 

of the computer for science based simulations in the upper secondary and first 

college years. This project was to be the forerunner of one of the NDPCAL projects, 

Computers in the Undergraduate Science Curriculum (CUSC) and of the Schools Coun'Cil 

Computers in the Curriculum Project. Schools Council support for the Chelsea 

College based project began in 1973 with original funding for three years. An 

extension of projef:i. funding was granted in 1977 and currently there is support 

from the DES Microelectronics Educatio,n Programme for one year. 

By contrast with NDPCAL and the Chelsea Science Simulation Project, Computers in 

the Curriculum was much broad in scope. Three aspects of this breadth should be 

mentioned; 

1. all disciplines except mathematics were to be considered, though emphasis would 

be placed on the natural sciences, geography, history and economics 

2. various applications in addition to simulation were to be considered e.g., 

computation, modelling and data retrieval 

3. materials were to be written for pre-6th form and non-academic pupils 
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The project was. from the first. strongly teacher centred. This is illustrated in 

the following passage from the original proposal to the Schools Council (Quoted in 

Lewis & Johnson. 1979) 

Its aim is to examine the use of the computer to assist the 
teaching of a wide variety of subjects. other than mathematics. 
by teachers who will have had virtually no computer experience. 
It will not be concerned at all with programmed instruction but. 
in simple terms, will seek to answer the teacher's question: 'I 
wish to teach Topic A; will the computer assist my objectives ?"I 

and; in Computers in the Curriculum Project Paper 1 (Lewis t 1973) 

"One of the major problems in any curriculum development 
programme is that of diffusion. Much material produced collects 
dust. It is therefore necessary to see that the materials in this 
project are academically acceptable to a large proportion of 
teachers." 

The structure of the project reflected this philosophy. Unlike most contemporary 

development projects, Computers in the Curriculum had no central writing team and 

the majority of contributing teachers were part-time voluntary helpers. The various 

programs being developed were the responsibility of regional teams with a 

particular subject f9cuS - these were established in collaboration with the Local 

Education Authorities. The link with grass roots development through its team 

members, and through the advisory staff of the LEAs, is seen by the project's 

full-time staff <Lewis S( Want, 1980) as its major strength. Trials in schools 

outside the originating area provided feedback of a formative nature and helped 

provide for a degree of uniformity and coherence in the materials produced in 

various parts of the country. 
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During Phase I of the project the emphasis was most definitely on materials 

production. The aims defined for Phase II when the extended funding was granted 

. reflect an expanded view of the project's role: 

1. To examine the role of CAL materials in improving motivation, particularly with 
regard to numeracy. 

2. To build up an adequate amount of CAL materials so that in each discipline 
there is available a 'critical mass' of materials which makes it worthwhile for a 
teacher and pupils to become involved in using CAL units. 

3. To run a dissemination programme-including involvement in pre-service and LEA 
in-service courses. 

4. To encourage subject associations to provide information on the use of CAL 
alongside that on other teaching resources. 

5. To establish gumelines for the development of CAL material by individual 
teachers, and for the LEA support which would be necessary. 

6. To investigate the impact of the widespread use of CAL and the ways it might 
prompt changes in the curriculum. 

In complete contrast to NDPCAL, there has been an almost total absence of formal 

evaluation of the project's work. Lewis believes that, in the process of 

inter-group form~tive evaluation carried out by means of questionnaires and 

interviews, most of the unsatisfactory materials are weeded out. In any event, he 

says, there is no need for formal evaluation to spot the difference between good 

and bad materials. 

"We don't need to measure such differences; all we need are our 
natural sensory organs." 

"Generally, we have felt that experience was needed in 
identifying the role of the computer in a rather pragmatic way. 
giving a large number of teachers their heads in experimenting 
with the new medium. before being able to identify the questions 
which ... research should investigate. 1I 
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" ... we believe that the evaluation aspect (the summative element 
not the formative one) is best treated informally by practidng 
teachers themselves.1I 

This viewpoint was shared apparently by Hooper (1974). despite NDPCAL's double 

evaluation. 

IIEducational design remains an iterative process of trial and 
error. Yet some educational technologists ... reject the rough 
and ready models of the practitioner - trial and error - in 
favour of the more elegant. but often less workable. predictive 
models of the theoretician. 

The easiest way an educational system can fend off u. an 
innovative idea is to demand of it formal evaluation." 

The Computers in the Curriculum project has laid considerable emphasis on the 

practical considerations of materials design and mode of use. The developers see 

CAL's role always as that of an 'add-on' experience. 

liThe general rationale for the use of the computer is to provide 
an additional learning resource to assist in achieving existing 
pedagogic objectives ... (it is) NOT seen as a replacement for 
perfectly valid laboratory work. or field study or for original 
Hterative readingt tutorial exercises and discussion." , - . 

Moreover, it is thought advisable to use the computer programs simply as an extra 

resource to be assimilated into existing learning activity where mostappropriate. 

The Computers in the Curriculum materials never cover a complete course, nor even a 

complete topic. and they never include any element of computer based assessment. 

The courseware is seen as the most important element of the package. A teacher's 

guide is provided t the main purpose of which is the explanation of the rationale 

behind the program and some description of the model being used by the program. 

-
There are some guidelines for troubleshooting - likely student difficulties are 
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identified, along with the common hardware in compatibilities likely to cause 

tJ"ouble. The student's notes provided consist of a series of information leaflets 

and/or worksheets, with tasks built in: some of the tasks involve the use of the 

computer programs, others do not. 

"The units are designed around the heuristic principle of guided 
discovery. This principle is implemented by creating a sequence 
of questions or tasks which act as a prompt for the student." 

In keeping with the Computers in the Curriculum philosophy, reference is made to 

sources of further information, and to laboratory experiments in order that the 

computer based unit might be effectively integrated into existing teaching. 

Currently, Computers in the Curriculum materials are available in physics, 

chemistry, biology, geography and economics. There is also an interdisciplinary 

package on the theme, 'Home Heating'. A data entry guide used by A-level students 

working with the Blackpool version of these programs is presented as Appendix E. 

Chelsea College daim to have distributed several thousands of programs to schools 

and colleges since their first publication three years ago. SOt already, their 

materials' penetration of the educational system is many times greater than those , 

from NDPCAL. 

Work is now in progress on updating existing software to suit the types of machine 

that schools now possess. Most of the development work in the project was done for 

implementation on mainframe machines with input and output via teletype terminals. 

They have been adapted for use, as they are, on machines like the PET; 3:30-Z and 

Apple, but without ,being adapted to take advantage of the greatly icreased 

flexibility that these machines have. Project teams are now working on second 
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editions of existing packages that will use these facilities. 

As a grass roots development operation, the Computers in the Curriculum project is 

very aware of the potential problef!'s associated with the proliferation of different 

types of. essentially incompatible. microcomputers in schools and colleges. 

'Portability' of their materials from one machine to another must be ensured, and 

a great deal of effort is going into the design of software to ensure that the 

maximum possible use is made of it. 

There has been very little written "in academic vein about Computers in the 

Curriculum as a development project. The pragmatic grass-roots charcter of its 

operation and of ifs materials are reflected in the Project Papers published t and 

little attempt has been made to justify its approach in the way that those involved 

in NDPCAL felt it necessary to do. The project is only now organising formal 

eValuation of certain aspects of its activities (Lewis S~ Want, 1979) and the 

subject of 'cost' is never mentioned! And yet, for all that, the project has 

produced a suite of reliable computer programs that can run on a range of small 
, 

microcomputers: these programs are available to schools and collegest complete with 
, 

courseware. at very low cost and they provide a cross-curricular base from which an 

enterprising institution can start its own development programme for CAL. There can 

be little doubt that this project will ultimately prove to have had a very 

significant effect on the early development of the present phase of educational 

computing. The project's operation so far should be considered in the light of the 

following comments taken from the preface to documents sent out to participants at 

the recent L_eeds CAL seminar. 
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"Computer Assisted Learning has reached an interesting stage in 
its development. Technological advancesJ particularly in 
microcomputing, have brought equipment within the purses of 
departments and schools, so that a much larger population can 
participate in, and benefit fromJ CAL. 

However, there are problems in exploiting the technique, for 
example, in developing an adequate rationale for the design of 
educational software, or in integrating CAL materials in 
conventional teaching and training, Further, the present 
difficult financial climate requires careful thought about the 
future. What are the likely trends? Which developments should 
be encouraged? Wher should available resources be placed? " 

The Computers in the Curriculum project has already provided us with a great deal 

of guidance by example, which can help involved teachers approach the problems 

outlined above with confidence. With the continued MEP support tha,t it has recently 

been assured, the project can act as a nationally recognised stimulus for the 

necessary school-based CAL curriculum development. 
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WHAT NOW? - THE MICROELECTRONICS EDUCATION PROGRAMME 

Early in 1981 the government finally confirmed their intention to fund a 

Microelectronics Education Programme (MEPh whose first phase will last for three 

years and cost t2.7 million per annum. The programme has been placed under the 

directorship of Richard Fothergill. The stated aim of this programme <nESt 1981a) 

is 

" ... to prepare children for life in a society in which devices 
and systems Ilased on microelectronics are pervasive." 

and has made four assumptions the basis of its strategy t 

1. Schools should be encouraged to respond to these changes by 
amending the content and approach of individual subjects in the 
curriculum and t in some caseSt by developing new topics; 

2. With the dual aim of enriching the study of individual 
subjects and bf familiarising pupils with the use of the 
microcomputer itself t methods of teaching and learning should 
make use of the microcomputer and other equipment using 
microprocessors. This may be expected to add new and rewarding 
dimensions to the relationship between teacher and dass or 
teacher and pupil: 

3. Use should be made of the microcomputer to develop the 
individual/s cap'acity for independent learning and information 
retrieval; 

4. For those children with physical handicapst new devices 
should be used to help them to adjust to their environment while 
those with mental handicaps should be encouraged and supported by 
computer programs and other learning systems which make use of 
the new technologies. 
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It should be appreciated that, during the past three years, there has been an 

extraordinary growth in the informal educational computing network. McMahon & 

Anderson (1980) observe that a 'groundswell' of interest in microelectronics has 

left central development initiatives far behind, and, except in t~e case of a few 

progressive areas such as Hertfordshiret left the LEA support network behind as 

well! Schon's 'shifting centres' model applies best to the present situation in 

the. UK: dissemination of the steady output of locally produced materials is still 

very disorganised, despite the attempts of associations like MUSE (Mini and 

Microcomputer Users in Secondary Education) to operate software exchange schemes. 

McMahon & Anderson recognise the need for a compromise strategy that, somehow, 

combines the centr..alised support systems with grass roots enthusiasm and action. 

-NDPCAL tried to foster such a hybrid but, for McMahon at least, failed in one 

important respect 

" ... NDPCAL was largely successful ... 

But something was missing, and for us that was the REGIONAL 
perspective." (McMahon & Anderson, 1980) , 

A forceful case is made for making the regional network a key development level in 

the new national programme. This, it is argued, is necessary since a total funding 

of t.,9 million will be unable to provide for any real progress unless it locks into, 

supports, and takes advantage of the embryo development networks thgat already 

exist. The concept of the 'region as a resource pool' is examined and the LEA is 

recognised as a 'de facto' region of significance because 

1. 
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1. 
It establishes, through purchase control, hardware standards. 

2. 
In-service training policy decides the level of training that 
will take place. 

3. 
During the MEP, the LEA will still have to purchase most of the 
hardware. 

4. 
After the MEP, its continued commitment will set the tenor for 
the follow through needed in the late 1980s. 

Nevertheless, the most desirable demarcation of the region is that which optimises 

the provision of the resources needed to support development, evaluation, transfer 

and dissemination..of innovations. This could be, but more likely will not be, the 

LEA. The actual push toward cuY"Yiculum reform must, in a system with such a 

decentralised control structure as ours, finally come at institutional level. When 

that push comes, here must be support capable of providing for eight areas of need 

:-

1. Access to educational expertise 

2. Access to technical expertise and services 

3. Access to software exchange 

4. Arrangements for involvement in development projects 

5. Support and sponsorship for small projects 

6. Access to expertise in evaluation 

7. Provision of information 

8. Provision of teacher education 

According to McMahon & Anderson (1980), 
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"We can now define a region as a federation of any number of 
institutions, schools, colleges, LEAs, teacher education 
institutions, university departments, polytechnic computer 
centrest teacher centrest local commercial and industrial 
establishmentst industrial training agencies, capable of working 
together ... " 

Earliert reference was made to Havelock/s linkage model of educational change. At 

that stage, one important point was not mentioned. Havelock/s model is not so much 

a reflection of what DOES happen in the course of educational change, but rather 

one of what COULD happen if we arranged it so. Havelock <1971> says 

"We have research organisations, universities and research & 
development centres ... but what we do not have and what we badly 
need is a network of regional centres H. with the skills and the . 
staff to be an effective mediating mechanism between R & D on one 
hand and operating school districts on the other. 

H' we need to build national systems which allow any school 
district to plug into the most sophisticated sources of 
information in such a way that they get the knowledge and 
materials which are relevant and timely and truly cost 
beneficial." 

There is surely an evident need for such mediation in the educational computing 

field today. The particular regional structure that McMahon & Anderson propose 

(which is an exact replica of that which Havelock describes> is conceptualised as 

consisting of four networks - for developmentt evaluation, transfer and 

disseminationt each of these being organised on the regional basis, but with links 

provided for inter-regional cooperation and servicing as needed. To this end, the 
}: 

explicit expenditure of the prognimme/s funds to generate a suitable regional 

structure is recommended to those planning the MEP strategy. 
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Fothergill, MEP's Director, has recently summarised his programme's main features 

(Fothergill, 1981>. He refers to MEP's key subject areas (control technology, 

electronics, computer studies and the 'electronic office') and identifies those 

topics applying right across the curriculum 

... 'general awareness of the technology' 

... 'experiencing and exploring databases' 

... 'using the computer for interactive and participative 
learning' 

Of particular inter ... est, in view of McMahon & Anderson's recommendations, are 

Fothergill's descriptions of arrangements for the three main areas of programme 

activity - resource support and information, teacher training and curriculum 

development. 

"Support is being given to national, regional and individual 
initiatives in each of these areas, although THE MAJOR INVESTMENT 
WILL BE GIVEN TO REGIONAL DEVELOPMENTS. 

ft. it would pe;haps be helpful to give some idea of what is 
meant by ,a 'regional' approach. No more than fourteen of these 
will be established ... 

Each ... region ... will mean an association of about eight LEAs ... 
MEP hopes that the majority of the regions will be by local 
mutual agreement, and that the structures and activities 
developed within the programme will become embedded in the normal 
arrangements of the authorities." 

This strategy represents a dear endorsement of the advice offered a year earlier 

by McMahon & Anderson, and a commitment to a Havelockian style linkage policy to 
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opt"imise the use of grass roots talents and central resources. 



Page 84 

RESOURCE SUPPORT AND INFORMATION 

At national level the programme is to be concerned with the establishment of 

standards for hardware provision and software/courseware development, whilst the 

regional dimension of-resource support is the establishment of regional information 

centres. By providing inter-centre computer links, the transfer of software from 

region to region should assist the dissemination of developed materials should 

assist the dissemination of developed materials and avoid dupliction of effort. 

"Each centre could perhaps be summarily described as a selective 
funnel, having materials and answers to some needs and questions, 
but also knowing where to refer enquirers to obtain answers to 
topics in which it does not have appropriate knowledge." 
(Fothergill, 1981) 
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TEACHER TRAINING 

The national component of the strategy consists of support for distance learning . -
programes to be provided by the Open University and the broadcasting networks. The 

forthcoming BBC Continuing Education package (TV programmes, books, software and a 

custom designed microcomputer) provides MEP with a ready made (and free!) 

multimedia learning system that seems destined to have a major impact on 

educational computing in schools and colleges. 

Regionally, in-service courses are to be organised on four major themes :-

1. the technology, induding electronics 

2. the computer as a device, based on computer studies, or as 
part of sdentific experiments 

3. the computer as an aid to teaching, iduding CML and CAL for 
all subjects in the curriculum 

4. the electronic office amd information retrieval 

Within each region, four identifiable centres will be selected for such course 

provision. It is also intended to appoint a national coordinator for each of the 

four areas, who will be responsible for the establishment of course curricula and 

for the selection, production and promotion of teaching materials. 
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CURRICUL UM DEVELOPMENT 

The MEP is (Fothergill, 1981) 

11 ... looking to the Chelsea College work and its continuation, 
particularly as a pathfinding venture ... " 

for the national work in this field. If indeed this is the' case, then the Chelsea 

College programme will need to braoaden its base considerably. The MEP strategy 

covers a far wider range of microelectronics and educational computing topics than 

the Computers in 'I!ohe Curriculum project which, self avowedly, is restricted to a 

particular kind of CAL application. Twenty-nine development projects and pilot 

schemes were commissioned for completion by the end of the academic year, including 

the Computers in the Curriculum extension. It will be interesting to see what level 

of funding MEP will see its way to providing for Chelsea College - particularly in 

view of recent suggestions that ti might have to close as a result of government 

pressure on the universities to rationalise course provision and cut costs! 

Fothergill continues, 

11 ... each region will be encouraged to produce its own curriculum 
development activities, concentrating on those areas that will 
meet national needs and thereby increasing the mass of materials, 
ideas and teaching approaches that are available throughout the 
country ... it is likely that much will be concentrated in the 
topics associated with the technology and CAL ... " 

The summary ends with frank recognition that t9 million is not likely to go very 

far unless MEP can mobilise the support Ot local authorities' goodwill and 



Page E:7 

resources, and, at the same timet gain the cooperation, involvement and commitment 

of teachers. Since the proposals for the programme were published, they have 

received a good deal of criticism because of their lack of support for the purchase 

of hardware from central funds - hardware, of course, is an absolutely essential 

component of any curriculum reform strategy in this area. It mig-ht appear strange 

that the special funding that is available for school hardware purchase comes not 

from the DES, but from a f,4 million Department of Industry backed scheme, the 

'Micros in Schools' scheme, which will provide funds matching those raised locally 

for the purchase of recommended computer systems, based on either the Research 

Machines 380-Z or on the BBC microcomputer, by certain categories of school. MEP 

appears to be taking a CALculated risk that this Dol scheme will achieve the aim 

set for it by Kenn;th Baker, Minister for Information Technology; namely that there 

should be at least one microcomputer in every secondary school by the end of 1982. 

Unless that is the case, MEP's hopes for rapid curriculum reform will be certainly 

frustrated; 

The DES point of view, expressed by Neil McFarlane <19E:1), is that 

IIWithout ,hardware, expertise in electronics is of little use but 
the same goes for hardware without expertise. 

The provision of hardware will not bring about the effective 
development of microelectronics in all schools. The initiative of 
teachers in many schools has already resulted in a good deal of 
stimulating work, but there is still a shortage of suitable 
software and other teaching materials. 

Many more teachers will require suitable training if the new 
technology is to be used effectively in the classroom ... 11 

Despite the measure of criticism that it has met, the MEP strategy is promising. In 
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combination with the Dol hardware scheme, it represents a substantial central 

investment in a programme which is designed to build on the best current paractice 

and involves 'experts' in the field, but whose whole philosophy emphasises the need 

for implementation at the periphery. In the mould Of the 'proliferating centres' 

model provided for us by Schon, and emphasising the need to buil.cf regional networks 

as recommended by McMahon & Anderson in true Havelockian style, it represents a 

realistic proposition which has acknowledged the essential complexity of the 

process of educational change in a decentralised system like ours. It stands as 

good a chance of being successful as any scheme might. 

MEP is aimed at schools and, in particular, the secondary sector. There is, 

nevertheless, an intention to support primary activity wherever possible. Further 

Education institutions are spedfically excluded from the support services of the 

programme, except in regard of those GCE and other pre-vocational 16-19 based areas 

of F.E. activity. All the same, the F.E. sector will be very much affected by, and 

involved in, the activity generated by MEP <DES 1981a) 

"It is assumed that FE colleges and polytechnics will contribute 
to in-service training for teachers in schools and to pilot 
courses supported under the programme; and it will be important 
to ensure·that MEP curriculum development projects take account 
of practice in vocational FE .courses where the subjects are 
related -e.g., in electronics and courses preparing young people 
for clerical occupations." 

It is within the context of an MEP led development of educational computing (and 

related microelectronics) that institutions like Blackpool & Fylde College must 

prosecute their own curriculum reform, and find their niche in the regional 

networks that it is intended should emerge. Familiarity with the previous history 
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of curriculum innovation in the field t understanding of the character of current 

developmentst and an awareness of the value of curriculum models in guiding the 

mind towards possible lines of adiont should help those involved in such 

development to ensure that it will be appropriate and effective. 
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THE COLLEGE 

In this section of the study Blackpool & Fylde college's experiences in 

educational computing will be summarised, and the implications of current 

developments on the college's future activities assessed. The college is a 

large institution with 370 full-time teaching staff and over 3000 full-time 

equivalent students. Courses in the college cover the full range of full=time 

and part-time further education, from craft level up to high grade 

professional courses. Their provision is organised on a faculty basis, 

according to their vocational bias. There is a large GCE operation catering 

for 500 full-time students on straightforward 0 and A level courses, which 

parallel provision in the 6th form colleges, and for a sizeable number part 

time day and evening students. Additionally, a number of vocation ally linked 

courses having a significant GCE component are provided for pre-nursing, drama 

and secretarial students - 250 students are currently enrolled as full time 

students on such courses. The college frequently acts as a focus for general 

community programmes, for example the Adult Literacy scheme, and, as an Open 
, 

University study centre and Open College participant, provides the regional 

community with a range of services additional to its formal academic and 

vocational courses. It is already dear from enquiries from the general 

public, and from teachers in schools in the region, that there is wide 

interest in computers and their use. All computing facilities in the college 

will be fully used, with courses scheduled each day and evening for the 

academic year 1981-1982. It is anticipated that there will be a need to 

provide extensive in-service training opportunities, for college staff and for 

school teachers, to cater for the curriculum implications of this interest. 
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THE EXPEHIENCE SO FAH 

Whilst computing and computers have alway:; been of interest. from an academic 

point of view. to a sil.:.>able number of college staff, practical involvement at 

.2lackpol is comparatively recent in origin. Historically. computing had 

developed in two institutions in the Lancashire region (Preston Polytechnic 

and Blackburn College of Technology) with a commitment on the part of these 

two institutions to provide a service to other FE centres in the county via 

batch processing. ~r the use of remote teletype terminals. In practice, shared 

access allowing Blackpool to use terminals did not become available until late 

1978. In view of the increased importance of computer use. and their rapidly 

reducing cost. the college began, in early 1978, to put pressure on the County 

committee dealing with computer requirements in FE to relax existing controls 

on computer purchase in order that the college might purchase some mini- or 
, 

microcomputer eqUipment - the case being made at that time for the use of the 
, 

equipment in a curriculum and an administrative role. The controls were 

relaxed and the equipment began to arrive. By October 1978, when a County 

circular determined the distribution of such equipment in the various 

colleges, three had machines <BlackpooH4>t Lytham St. Annes(1) and 

Blackburn(1». At the end of the academic year 1978-1979 an amalgamation of 

the Blackpool & Lytham St. Annes Colleges into the new Blackpool & Fylde 

College led to the existence of a pool of equipment, and a sizeable team of 

involved staff+ Documents included in Appendices I,J & K illustrate the kinds 

______ J 
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of development in educational computing that were being talked about, or 

achieved, during the ensuing two years. During this time there has been a 

continuing commitment to investment in computer hardware resources amongst 

members of the college management team. This has resulted in the college's 

acquisition of a hardware base that is quite capable of supportin.g a 

considerable amount of curriculum development. The detailed breakdown of the 

location of the equipment which is included in Appendix C shows a strong 

concentration in two faculties, The Faculty of Academic Studies and the 

Faculty of Construction & Engineering. There is a limited amount of equipment 

in use in each of the other faculties also. 

There has been ra~d growth in the provision of electronics and computing 

courses in the college; courses for teachers, hospital and fire service staff 

have been run, as well as a variety of specialist programming courses. New 

staff with technical experience in computing have been appointed, and a 

college coordinator for computing made responsible for' harmonising 

developments across the institution. There is no computing department as such 

- rather, the use of the computer as a tool is thought to be a necessary 

development theme for each and every department. Nevertheless, a pattern of 

interests and responsibilities is emerging. The development of hardware based 

education and training is concentrated in the engineering departments, whilst 

programming, teacher courses and CAL development are mainly provided by the 

science department. Involved staff across the college cooperate in catering 

for the frequent requests received for the provision of seminars and 

demonstrations for local business and industrial concerns. It should be 

emphasised that, at present, the main part of the computer use is NOT for CAL 
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across the curriculum. More machine hours are used for 'hands on' practice in 

programming skills and the development of projects by computer science 

students than for any other purpose. However t CAL is being used in increasing 

amounts. The Schools Council Computers in the Curriculum materials for 

p hysics t economics, biology and home heating are being used in cl.assrooms, 

principally with GCE students, on a regular basis. The software for these 

materials has been adapted by the staff using them (none of whom have any 

formal training in computer programming or computer science) to run on a 

variety of microcomputers - much recent work on the adaptation of Schools 

Council materials has been done fort he Apple II machine. Packages for 

geography and chemistry are likely to be used during the coming year, and some 

useful statistical pYograms accompanying the biology package will be made 

available tio students carrying out projects in psychology which require 

extensive data processing. The CAL materials available do clearly provide 'add 

on' experiences which are used for enrichment purposes primarily. However, 

their nature is such that they can provide a focus for open ended project 

work. The availability of revelatory mode CAL programs on diet and home 

heating for stude~ts in GCE Human Biology and Environmental Science groups has 

led to a number of these students constructing original investigations which 

involve use of comp-uter programs. 
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ONE MACHINE: A CASE STUDY 

There has been no planned development of CAL in the college to date. Its 

adoption has occurred piecemeal. Accordingly, there has been no formal attempt 

to evaluate its use. In any event, the small number of students so far 

involved would make any quantitative analysis of its effects suspect. However, 

a degree of anecdotal evidence can be provided. 

A microcomputer system was purchased in June 1980 by the Physical Sciences 

section of the science department. The machine was located in a small room 

adjoining the en vir,Pn men tal science laboratory. Whilst available to any member 

of staff or student, the machine was specifically excluded from the stock of 

equipment permanently available for use in computing courses. It was to serve 

as a proving machine for experimentation with CAL, faculty records, 

registration and timetabling and as a testbed for any other idea that someone 

might have for using computers in an educational application. The system 

needed for such a'potential range of applications had to be versatile - after 

careful assessment of alternative machines, it was decided to buy an Apple II 

Plus system with twin disk drives for extended storage, 48K of memory, a 

graphics tablet and printer, an.d a sizeable library of software (including all 

the Computers in the Curriculum materials). The t3000 spent on the system has 

• 
had truly unquantifiable benefits - it is literally impossible to put a value 

on the staff learning and support it has provided, nor on the progress its 

presence has encouraged in the introduction of computer based records systems. 

Additionally, as a popular demonstration system. it has been used in numerous 
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public open demonstrations, in staff seminars and teachers courses to provide 

many people with their first inklings of what the 'new technology' can provide 

for them. 

Students, on the whole, enjoy using the machine. In order to tak~ their turn 

to use the heat loss/fuel costs program, Home Heating, to process data they 

had acquired from fieldwork, students would frequently stay in over lunch, or 

behind after hours. After a moderate amount of instruction in keyboard skills, 

the first students involved found no difficulty using the package. From there 

on, students 'in the know' tutored their peers until they all knew how to 

operate the machine satisfactorily. Occasionally, students not following the 

environmental sciE!tlce course would wander into the lab to observe proceedings 

and to ask questions about the program and the machine. Conversation with the 

students regularly involved revealed that they had talked with friends and 

parents about the projects and were obviously quite proud of the fact that 

they had 'been using the computer' - Hawthorne effect might well be a 

contributing factor in the apparent success of the experiment. 

Some evidence of quite advanced learning emerged. One young man, having 

compared his family's gas bills with the machine's predictions of heating 

costs over a period of some weeks, complained that something was wr::ong with 

the computer. Despite having carefully gone over the input data for his home's 

construction and dimensions, there was still a significant discrepancy between 

predicted and actual costs. This puzzled both stUdent and lecturer for some 

time, until it was realised that inappropriate data for average internal 

temperature were being used by the machine. As soon as the correct data were 

{'US 
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substituted, machine predictions looked more reasonable. That particular 

student learned a good deal as a result, and not only about heat loss and fuel 

bills. Ignorant as he was of Kemmis's distinction between revelatory and 

conjectural CAL, the mistrust of the results the machine supplied him with had 

caused him to question the model built into the CAL program. In doing so, his 

learning moved onto a higher plane. The next logical step would have been (had 

not exams and the end of the college year intervened> to amend the model 

conjecturallyt by adapting the program. The scope for development of 

microcomputer based energy work of this kind has recently been made in a paper 

presented to the first International Conference on Energy Education (Gray, 

1981 h and delegates at that conference indicated that parallel development of 

energy based CAL is proving useful in the USA as well. 

The same young man, along with several of his peerst mastered the use of the 

machine in its word processor role in order to produce handsome questionnaires 

for project work being carried out at ICIt where the students felt their 

documents would need 'to look good'. A class investiagtion of migration into . 
the Fylde requirea questionnaires for a sample of 400. Again, the micro was 

used for its word processor capability - multiple Banda masters could be 

produced from a single disk file, and these could then be used to run off 

spirit duplicates cheaply for the whole stUdent group to use. As emphasised 

earlier. such 'emancipatory' use of the machine is one of its most attractive 

features educationally. At Blackpool, microcomputers, including the proving 

machine, are now used routinely by a number of staff for the production of all 

their course notes and handouts, as well as memoranda, reports and 

correspondence. As with the CAL itself, such facilities provide the 
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opportunity for both staff and students to do things that otherwise they 

couldn't have done, or: wouldn't have had the time or skill to do. 

In similar vein, work in the energy education field has pointed to the need 

for extended regular monitoring of temperatures inside the college buildings. 

Previous student attempts to maintain regular records have floundered as 

weekends and'holidays (and, the sheer boredom of doing the same thing a 

thousand times!) have had their effects on the records' completeness. Whilst 

students on one course have a need to acquire this reliable temperature data, 

there are students on other courses in the college whose practical training 

equips them to construct electronic devices that could do the job ! 

Currently, students following a one year MSC sponsored course in , 

microelectronics are designing and hoping to produce a portable and automatic 

tempeiature recorder capable of storing seven weeks of hourly temperature 

readings. This device, when full, would be debriefed into the Apple, which 

would then store and process the data. The machine would then print out tables 

and graphs for the environmental science student to use - for him the 

authentic labour aonsists of their analysis rather than the data collection. 

It is hoped to present the details of this prOject's origin and development to 

the Micros in Education conference being held at Lancaster in March 1982 

(Farnworth & Gray, In Preparation). What is achieved by such projects? 

Realistic project work for both groups of students and an object lesson for 

the students in how groups of people with varying skills and training combine 

to solve a problem - what better educational outcome could there be than that 

? 



Page 99 

THE SITUATION 

The anecdotal flavour of the preceding section reflects the uniqueness and 

small scale nature of the operation described, but there are othe.r unique 

operations taking place in this infant development area. The work on computer 

assisted graphic design in the Faculty of Art (see Appendix K) and the 

development of process control devices in the Faculty of Construction S: 

Engineering would be described in the same way by their originators. Dalin 

(1978) points out that, in attempting to analyse an institution's capacity for 

adaptation and development, two variable features of the institution are of 

interest - its creaRvity and its capacity to use innovations from outside, to 

adopt them. He claims that one can recognise an institution's position, albeit 

rather imprecisely, with respect to steps along these variable dimensions. 

THE INSTITUTION'S CREATIVITY 

1. Individuals within the institution are conscious of their own 
needs for renewal. -, 

2. Sub-groups within the institution have expressed needs for 
change which are common to oter sub-groups or are in conflict 
with the needs of other sub-groups. 

3. The institution has been able to adopt a plan for renewal and 
is developing motivation for institutional growth - the original 
innovative ideas are already undergoing change. 

4. The institution is developing its capacity or ability for self 
development - new talents as well as alternative ideas develop. 

5. The institution is actually managing a self-renewal process 
with, or without, external help. 
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THE INSTITUTION'S ADAPT ABILITY 

1. Individuals within the institution have knowledge about 
external innovative ideas and concerns (politicalt economict 
socialt educational>. 

2. Individuals within the institution are motivated to implement 
external innovations and are .actively seeking information. 

3. Knowledge is shared among individuals and sub-groupst and 
motivation to implement outside innovations is growing and 
developing within the institution. Since the institution is 
basically 'survival oriented't a process of 'negotiation' and 
adaptation modifies the innovation. 

4. The institution is developing its capacity and ability to use 
the external innovationt and to maximise those aspects of the 
innovation which concern the institution (or sub-groups) most. 

5. The institution is successfully managing the externally 
developed innovation. Alterations of the innovation and 
unintended effects are the norm. 

6. The institution has an on-going implemented programmet is 
being evaluated and is willing to negotiatet re-ctesign and change 
its own practices according to external demands. 
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The overall innovative character of Blackpool & Fylde College has been argued in a -

previous study (Gray, 1979) which used the characteristics identified by Shipman 

(1973) and Miles (1965) as standards for comparison. As an institution, the college 

would probably lie well up to the top right of Dalin's diagram - highly creative, 

and equally keen to use others' ideas as well. However, in the field of educational 

computing, the college is a late starter. The institution probably ranks at the 

second step on the creativity dimension Dalin describes and at the fourth on the 

adaptation dimension. According to Dalin, that marks an institution w~ich has, in 

respect of the particular innovation concerned, 

11 ... a low self awareness, a low degree of ownership of the 
innovation, a11igh dependency on external assistance, a high 
degree of adoption. This position can be called 'maximum 
adoption' .11 

In respect of the CAL innovation, this description is probably not too far from the 

truth ... there is still a lot to learn before creativity can really flourish. 

Subsequent sections of this study will attempt to estimate, on the basis of a more 

representative cqllege sample, the degree of interest and experience that there is 

in educational computing use which would contribute to the 'climate of acceptance' 

that CAL expansion would meet in the college today. 
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RATIONALE 

In an effort to identify 'the climate of acceptance' that development of 

educational computing in Blackpool & Fylde College might meett a questionnaire was 

constructed and distributed through the college's internal post during the months 

March to June of 1981. A copy of the questionnairet as distributed to the main 

sample group of :327 staff, is enclosed as Appendix F. The questionnaire was 

constructed in a number of sectionst addressed at different, though linked t aims. 

These aims were :-

1. 
To estimate tbe DEGREE OF EXPERIENCE and knowledge oft and the 
level of skill in, the use of microcomputers amongst college 
staff (Questions 5 - 11t and elements of Question 16). 

2. 
To identify STAFF EXPECTATIONS of the future development of 
educational computing (Questions 12 & 14 t and elements of 
Question 16). 

To assess STAFF ATTITUDES toward expected developments (Questions 
13 & 16). 

4. 
To isolate STAFF DEVELOPMENT NEEDS for training, and to recognise 
those routes through which disseminatil;ln of change might best be 
provided (Questions 14 SI 15 t and elements of Question 16). 

A short bio!~raphical section concerning gradet area of work and specialist 

trainingt and location in the colleget was included in the expectation that a 

number of the response patterns might be related to these variables. 

The questionnaire was constructed following guidelines laid down by Oppenheim 

(1966) and Youngman <Undated). To provide open clea.r layout which could be easily 
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follolrJed by respondentst the questionnaire was produced using large typeface on a 

word processor machine. Boxes were provided where YES/NO responses were required 

and upper case emphasis of options and significant phrases used liberally. 

Questions were structured throughout in such a way as to avoid the need for 

intermediate responses; spaces for open ended responses were p.rovided in a number 

of items in order to allow the respondent to expand on information provided in the 

structured items. Initial tests of the suitability of the questionnaire items were 

made by personally observing their completion by five respondents, who were asked 

to verbalise any difficulties they found in interpretation. Time for completion was 

estimated at approximately 20 minutes at this stage. 

Following a number of amendments, the questionnaire was distributed, immediately 

after the Easter holidaYt to a sample of 50 staff randomly selected from the 

computer file generated for the questionnaire logging and analysis. Thirty returns 

<60%) were received during the ensuing three week period. Observation of these 

returns, coupled with face to face questioning of a number of respondents, revealed 

the need for further amendments to the wording of a number of items. The size of 

this pilot sample did not allow for any statistical analysis which might indicate , 

the presence o~ unsatisfactory items. The final questionnaire was distributed to 

-
the remaining 327 academic staff early in June 1981. A total of 147 returns had 

been received by the dose of the academic year. Computer programs were written to 

. store responses to the 77 codeable items in the questionnaire, and keyword 

summaries of the 8 open ended items, for each respondent. Following entry of the 

data, further programs were used to search the data files in order to produce the 

contingency tables presented elsewhere in the study. Manipulation of the raw data 

to produce statistical information was also possible at this stage. An explanation 
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of the statistics used, and the justification for their uset is provided in 

Appendix G. The data are presented. in selected and processed formt in succeeding 

sections. and in Appendix H. 

It should be emphasised that the questionnaire was NOT designed as part of a 

rigorous research study. and not seen as such at any stage. Whilst good research 

practice has been followed ~Yherever possible. a number of limitations are evident. 

The production of reliable attitude scale itemst in which subtle structural changes 

may significantly affect interpretation. is a difficult,task. <¥1d one which 

involves extensive pilot testing if response patterns are to be interpreted with 

confidence. Such testing and development was clearly beyond the resources and time 

available. The attitude item data are therefore presented at face value and the 

inferences. statistical or otherwise. based upon them should be treated with 

caution. The favourable attitude toward educational computing evident in the 

responses to a number of items is likely to be a result. in part at least. of the 

tendency of questionnaires to provide evidence favouring the laware l or 'concerned' 

point of view. In this caset those staff least concerned by the I new technology' 

and least desirou$ of attending BASIC programming courses. or whatever. are least 
, 

likely to have returned the questionnaire. 

On the other hand. the questionnaire does provide some unequivocal evidence. in 

terms of absolute numbers. of the clear desire of a large number of staff to have 

access to in-service training and of their preferences concerning the type of 

provision made. Such information is of considerable value when it comes to planning 

an appropriate staff development programme for the development of educational 

computing across the college curriculum.-
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EXPEF..IENCEt EXPECTATIONS AND ATTITUDES: THE 'CLIMATE OF RECEPTION' 

Over 75% of all respondents had seen microcomputers and a little under 50"/" had had 

some measure of Ihands onl experience in their uset though the extent of this 

experience was usually measureable in hours rather than months or years. A third of 

the respondents professed some skill in programmimg (invariably in BASIC only) and 

a little under a quarter reported that they already used microcomputers in 

connection with their teaching or administrative work. It has already been noted 

that the bulk of such use consists of that involved with computer science and 

electronics courses concerned directly with the computer itself rather than with 
#' 

its use as an educational tool. Conventional appliactions in commercial data 

processing account for much of the rest. True examples of CAL t or primitive CML, 

are relatively few in number, although development work is under way in a number of 

areas. A minority of respondents (351%) had actually seen microcomputers being used 

for applications in the type of work that they are usually involved in teaching at 

the college. Slightly over a third (34"1,,) of respondents claimed that if a 

microcomputer became available to them they would be able to put it to use for 

purposes other' than the ones they already used one for (if any). A range of 

potential applications were indicated by respondents, including CAL, record 

keeping, manpower planning. Of the remaindert who could NOT see ways in which they 

would currently be able to take advantage of access to a micro, 82% identified the 

cause of this as their own lack of training and experience in the use of the 

machines. A much smaller number (29%) believed that the computer could not help in 

their particular area of work, but analysis of the responses showed that all the 

people who believed this were people who had had some Ihands on l experience upon 
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which to base their decision. Another group (33%) claimed that suitable computer 

programs for tasks they might wish the computer to perform for them were not 

available. It could well be that, with more experience of the actual capabilities 

of the available equipment, a greater number of respondents would recognise its 

inappropriateness in their field of work and would have identifie.d this 

inappropriateness as a factor limiting the microcomputer's value to them. 

Nevertheless, a highly significant proportion of respondents currently recognise 

their own lack of training as the limiting factor. This is certainly in accordance 

with the evidence provided by staffroom conversations. A considerable number of 

staff are enquiring about, and evidently very interested in, the fadlities 

available for staff training in computer use. One can be sure that, as more staff 

do come to possess"'basic programming or computer use skills, their recognition of 

the limitations imposed by software inadequacy will become enhanced. Several of the 

items in Question lc" which were primarily designed to test respondents' attitudes 

to aspects of computer use, are of interest here in so far as they reflect the 

level of staff awareness of the potential nature of computer use in education. A 

wide range of opinion exists amongst the respondents as to the level of technical 

knowledge that teachers/students need in order to use the equipment effectively. 
, 

Whilst the observed distribution of responses represented a highly significant 

deviation from that which could be expected in an unaware population (see Appendix 

G>t this deviation was not in a single direction - more staff had a strong opinion 

about this topic than might have been expected, but there was almost equally strong 

belief that extensive knowledge WAS needed as there was that it WASN'T. 

- -----------
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In this instance there exists a clear polarisation of opinion as to the demands put 

upon teacher and student by the computer when used as an educational tool. It seems 

quite likely that this polarisation reflects a fundamental difference in the way 

the two groups of staff perceive computers being used. The development of CAL 

materials in which 'transparency' of the machine and its software is an essential 

requirement has already been identified as the type of educational computer use 

most likely to offer widespread educational advantages. Those staff who believe 

that computer knowledge IS a prerequisite for effective use may be unaware of the 

possibility that exists for making CAL 'transparent' to the user. On the other 

hand. it could simply be that they recognise that. whatever CAL development might 

offer in the future. at present the severe shortage of adequate educational 

software and courseware does mean that most teachers using micros do still need to 

write their own materials ort at least, be capable of adapting that from other 
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sources to their own needs. In either case the implication for staff development 

planning is the same - emphasis should be placed on illustrating the 

cross-curricular potential of the micro by demonstration of 'user friendly' CAL 

packages in a variety of subject areas. Wherever availablet existing staff (and 

student!) technical knowledge and software design experience should be utilised for 

the 'in house' -production of CAL materials. Cooperation at grass roots level can be 

organised by staff development workshops and the institution of a software library 

available to all those interested. 

There was a significant measure of disagreement with the assertion that CAL can 

only be effective with able and highly motivated students. 
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Cox <1981> has pOinted to the very beneficial effects observed in the educational 

progress of a group of maladjusted boys using CAL based mathematics programs. The 
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boys concerned showed, often as a result of the educational disadvantage cosequent 

on rejection from classes in normal schools, very limited development of 

mathematical skills and exhibited the behavioural characteristics that make normal 

teaching very difficult. Nevertheless, after a term of remedial CAt.. based teaching 

in the Institute for Educational Technology at Surrey UniversitYt their mathematics 

teacher was able to report significant improvement. 

If In just a few weeks the boys have actually increased their 
knowledge and understanding of many mathematical concepts. Their 
imagination has been extended and they are slowly developing a 
more questioning approach to ... the mathematical world around 
them.1f 

Kulik et al (1980) have also provided evidence from their extensive meta-analysis 

of 59 other studies that computer based teaching results in improved student 

achievement that is 

If ... about as noticeable in high and low aptitude students as it 
was in average students ... If 

In addition to me~sureable improvements in test performance, there are other, less 

easily quantifiable effects. Cox refers to the difficulty that maladjusted children 

have in communicating with their peers and with their teachers. The withdrawal, 

nervousness or aggression that such children commonly exhibit prevents effective 

teaching in the conventional classroom. Interaction between children, and between 

child and teacher, are both improved, according to Cox, t1y the use of the CAL 

medium. 

"It is now well established that among the contributions CAL 
makes to the learning process are :-
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The motivational impact of the computer terminal. 

The interactive nature of the CAL packa~e. 

The flexibility of the package to match the ability of each 
pupil. 

The patience of the computer in waiting for a pupil response~ 

The privacy the computer provides for pupils making errors. 

Most of these advantages apply to maladjusted pupils equally 
effectively." 

An additional observation in the Surrey experiment was that a consideyably 

increased level of student inteyaction occurred in the CAL dassyoom as compared 

with the conventional one. 

"We also observed the change in the students' ability to woyk in 
pairs and the captivating effect of the computey during the 
course. By the end ... they were wlning to work to some extent 
with their pa,"f:nerst which had not been possible at the 
beginning." 

It is with this kind of observation in mind that the questionnaire responses to the 

Question 16 item o~ this theme· should be viewed. Respondents expressed a 

significant level of agreement with the assertion that computer based teaching 

leads to reduced· student interaction. 
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Experience with the use of the energy-based CAL packaqe at Blackpool most 

definitely contradicts the proposition that student interaction is reduced. The 

designers of this Computers in the Curriculum package (Lewis & Want, 1979) point 

out that 

"As in a real investigation, there is no particular reason why 
two or three students should not work together. In fact group 
discussion is likely to be beneficial ... 

tt. there is no evidence that individualised instruction fits 
well into any theory of learning and so let us make use of the 
stimulus of team investigation." 

The evident intention to promote student interaction as expressed here certainly 

can be realised. As described earlier in this study, cooperation in leaming to use 

the machine and the CAL package has been a noticeable feature of the use of the 

microcomputer as observed at Blackpool. The respondents' apparent misunderstanding 

of how the micro might affect class interaction is quite likely a manifestation of 

the general impression of educational computing as an extension of the programmed 

learning approach: it does not reflect an understanding of the nature of revelatory 

and conjectural C~L as described by Kemmis (1977). Rushby's diagrammatic 

representations of the comparative nature of interactions in the conventional and 

CAL classrooms are a useful indication of how computer use could considerably 

enhance all forms of classroom interaction if the computer's role were planned as 

an integral part of the whole teaching/learning situation, rather than as a 

stand-alone instructional system. 
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Similarly, the questionnaire responses to an assertion that computers could allow 

students to do meaningful work presently not possible, indicate a lack of awareness 

of the nature of CAL. The power of CAL simulations and the utility of 

emancipatory CAL can certainly be applied across the curriculum, in FE as well as 

in schools, and yet the distribution of responses illustrated below does not allow 

us to reject the null hypothesis that staff attitudes to this statement are 

normally distributed around neutrality ... in other words, they don't know what 

they are missing ! 
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It is the LACK of statistical significance here that is significant - teachers need 

to be aware that it is precisely the power to provide extra experiences, 

experiences that they are otherwise unable to provide for stUdents, that singles 

the microcomputer out as a unique educational tool! Again, the pattern of 

responses provides direction for the planning of the proposed staff development 
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programme which will be discussed later. 

Irrespective of their level of understanding of educational computingt the 

respondents clearly expect the advent of the microcomputer to affect their work. A 

clear measure of disagreement was expressed with the suggestio'n that microcomputer 

availability is unlikely to have much effect on staff's college work over the next 

five years. Indeed t an overwhelming majority of the respondents agreed with the 

statement thatt since computers are being increasingly used outsidet they 

themselves couldn't afford to get left behind. 
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Significant majorities of respondents expect to see increasing use of 

microcomputers in the college - particularly for record keeping and word processing 

support services. The development of computer assisted learning across the 

curriculum is also anticipated by the majority of respondentst although the use of 
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computer assisted assessmentt of supplementary CAL and the (largely emancipatory) 

use of micros for the monitoring of experiments are not seen as particularly likely 

to progress. 
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Self-evidently, such an expansion in the role of the computer in the curriculum 

would be a costly undertaking. Yet, the respondents seem quite prepared to stand 

the costt 92% reported themselves as generally in favour of the investment by the 

college in equipment for such development, and a significant majority expressed 

disagreement with the view that computers were too expensive to be worthwhile 

purchases in their areas of work. 
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It might be observed that this apparent preparedness to foot the bill for 

educational computing reflects the respondents' underestimation of the size of the 

bill rather than their true need oft or desire for, the educational benefits that 

computers can provide ! The running costs of supporting such educational 

technology are frequently forgotten in the initial euphoria that ~ccompanies the 

purchase of some new system. MoorE~ & Hunt (1980) reflect on the specific problems 

that might exist 'where institutions are funded on an annual basis. Without 

continued support for renewable items and for maintenance, they observe 

"u. the entire project may have to be cancelled or reduced. 
Shortsighted funding for innovation may in the long run be worse 
than no innovation at all. The possible disillusionment of 
faculty and administrators may affect any future attempts for 
change becau3e of the unpleasant experiences of an underfunded 
project." 

Salutary words for today's would-be innovator! Another crucial factor in the 

'climate of reception' that Moore & Hunt discuss is the degree to which teachers 

feel threatened by proposed innovations. They refer to the basic conservatism of 

teachers, and their uneasiness about the effects on teacher rolest as major causes 

of teacher resistance to innovative use of technology. Questionnaire respondents 

did not exhibit signs of feeling threatened. Highly significant majorities 

expressed themselves in turn as optimistic about the possibilities for computer use 

in their workt and rejected both the assertion that the spread of computer use in 

college is dangerous and any likelihood that computer use represents any long-term 

threat to the human teacher's role. 

On the basis of the responses to the questionnaire, there seems to be little doubt 

that the 'climate of reception' is favourable to the planned development of 
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educational computing in the college. Even allowing for the inevitable distortion 

introduced by incomplete staff response to the questionnaire, there appears to be 

more than enough justification for devotion of time and resources to staff 

development in this area of work! the principal task remaining is to decide what 

specific training needs exist and plan how best to meet them. As .Humphries et al 

(1980) point out in their study of dissemination of innovations in the FE system 

"Where dissemination is not systematically planned, failures 
should be expected. Even if th~ receivers of messages are 
carefully designated there is no guarantee that they will in fact 
receive them and react as desired." 

Those members of rhe college staff most receptive to 'messages' concerning the 

development of educational computing have, in a sense, already identified 

themselves through their questionnaire responses ... the 'receiving group' is 

already designated. Nevertheless, the messages still need carefully organising if 

they are to lead to effective curriculum implementation. 

STAFF DEVELOPMENT NEEDS 

In their report, 'Loud and Clear', Humphries et al <1980} used a modified version 

of Eraut's 'levels of discourse' concept to categorise the gains that FE staff 

claimed to obtain from the various sources of information i!nd assistance that were 

available concerning developments i;"l their work. Five levels of gain are defined by 

Humphries et :'1.1 as !-



Page 11:3 

1. NOTHING 

2. JUST INFORMATION 

3. UNDERSTANDING OF PROBLEMS 

4. HAYS OF TACKLING PROBLEMS 

5. SOLUTIONS TO PROBLEMS 

The last four of these, are equivalent to gains at the level of information 

dissemination, problem awareness, problem study and problem solution as described 

by Eraut. In terms of innovation support, they represent an ascending scale of 

value. The questionnaire asked respondents to assess the measure of assistance, in 

terms of the points on this scale, that they would expect to aet from a variety of 
~ -

possible kinds of innovation support in the course of their anticipated need to 
-

extend their familiarity with microcomputer use. The responses to questions on this -

theme provide a clear indication of the perceived value of the various media for 

the promotion of innovation 
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The modal values in the response frequencies for the various sources of assistance 

show the respondents' distinct preference for short and extended in-college 

courses, 'workshop' sessions and participation in teacher working groups as means 

of gaining the assistance they would need. The use of printed material alone, and 

the role of short conferences and assistance from advisers are t¥Pically indiicated 

as providing 'nothing' or 'just information'. The questionnaire has provided 

positive identification of a number of people wishing to develop their knowledge 

and skills in a number of areas of educational computing. 
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So, on the basis of these figures, between a sixth and a quarter of the college 

staff can be designated as the initial target group for a staff development 

programme. Three particular types of assistance attracted sizeable numbers of votes 

from respondents when those expressing a desire for in-service training were asked 
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to choose their preferred mode of training. 
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It should be remembered that these numbers would. in all probabilitYt be increased 
; 

by recruitment from staff members who did not return the questionnaire but who 

would wish to take advantage of any courses provided. and of the avilability of 

services and materials. 
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We have already seen that the Microelectronics Education Programme is emphasisingt 

in the school sectort the paramount importance of staff training as the initial 

'pump priming' stage in curriculum reform. Pre-service teacher training has a bad 

reputation with regard to the way it caters for training in the use of innovative 

teaching methods and. in particular. the use of educational technology. Podemski 
I 

<1981> argues that 

" ... most teachers lack the ability and the commitment necessary 
to alter their instructional techniques to accomodate the 
computer. 

Because teachers typically do not receive training in computer 
technologies. they are not likely. latert to explore the 
instructional implications of these technologies." 

According to Moore & Hunt <1980}t teacher educators have created a resistance among 

teachers to the use of instructional technology because they themselves do not 

provide. on the whole. good models of teaching technique and the use of new 

teaching media. And. as they observe. 

"The old cliche 'teachers teach as they are taught' may be even 
more valid where the use of media is concerned."" 

In the short to medium term. an extensive in-service programme of teacher training 

is needed to update teaching methods and to encourage appropriate school based 

curriculum development. This need is. of course. articulated by those responsible 

for the government's MEP operation <DES t 1981a) 

"Teachers require both information about electronics and 
professional skills to apply the technology effectively in the 
classroom. The training of teachers. both in-service and 
pre-service. must therefore be organised in such a way as to 
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-
support the curriculum changes envisaged ... 

Training is required at a number of levels ... " 

The MEP strategy envisages training being provided at five levels :-

1. GENERAL AWARENESS AND FAMILIARISATION 

1 - 3 days (or part time equivalent) for teachers of all kinds, 
but especially for those whose daily work may have less apparent 
applications for microelectronics than others 

2. SHORT SPECIALIST F AMILIARISA TION COURSES 

Up to one week (or part time equivalent) for teachers who have 
been 'enthused by the awareness course' or who may wish to modify 
their subject teaching 

3. LONGER SPECIALIST COURSES 

Up to three months (or part time equivalent) for teachers 
. requiring additional training in particular fields 

4. REFRESHER COURSES FOR ADVISERS AND TRAINERS 

5. LONGER DIPLOMA OR DEGREE COURSES 

A variety of in-service courses are already run in colleges, teacher centres and 

universities, but their spread across the country and their range and content are 

non-uniform. Longworth describes existing provision as 

" ... a hotch-potch of inadequate training, narrow specialisation 
and lack of real life foundation on which to base an educational 
structure." 
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Fundamental in the MEP strategy is the rationalisation of this existing provision 

and its structuring to form the regional networks through which we have seen it 

intends to achieve its project aims. Throughout the country, appropriate centres 

and trainers are being identified and in-service training courses established on a 

pilot basis: FE centres are expected to cater for a significant proportion of this 

provision. Lancashire, having made an unsuccessful bid to act as one of the 14 MEP 

regional centres. will now cooperate with the metropolitan counties of Greater 

Manchester in the MEP regional structure. The main regional centre is to be located 

at the Didsbury campus of Manchester Polytechnic. but the distances. and numbers of 

teachers. involved in such a large geographical region make it inevitable that 

there will be a proliferation of in-service centres. Blackpool & Fylde College is 

already providing in-service training courses for school teachers on behalf of 

Lancashire County. At present, courses approximating to the first two levels 

identified by the MEP are being run - a five week 'familiarisation' course, and a 

ten week follow-up course concentrating on programming skills and project 

applications. Both of these are run on a part time basis, at two hours tuition per 

week. Plans are at a development stage to run a longer, applications based. course 

involving about 200 hours tuition over the period of one or two years. This course , 

would equate to the third level of training identified by MEP. There is no 

intention to mount training courses aimed at the remaining two training levels at 

present. Whilst the courses presently provided are aimed at secondary school 

teachers. college staff may. and do, apply to attend them since there is no formal 

provision made inside the college for staff as yet. 
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MESSAGES 

According to Humphries et al (1980) there are five categories of 'message' in 

volved in the dissemination of educational change. The message~ concern 

A Knowledge of new subject matter or new technologies. 

B Knowledge of new administrative procedures. 

C New _curriculum skills. 

D New curriculum materials. 

E New curriculum outlooks 

It is a major problem, in terms of the 'complexity' of the innovation that Dalin 

(1978) refers to, that CAL innovation can involve each of these five areas of 

change and 'message transmission'. All messages need a sender. Who are to be the 

senders of the messages in this case? Educational computing development requires 

expertise in both technical and pedagogical skills, and it may involve 

reorganisation of existing methods and the development of a whole range of new 

teaching materials. The 'trainers' must be capable of coping with the mistrust of 

teachers in non-technical areas: this mistrust has been built up, according to 

Longworth (1981) by years of 

" ... obsession with the technology and with programming skills to 
the detriment of the applications ... " 

Such trainers do not yet exist in numbers, and there is a danger that training may 

be trivially over generalised on Jlne hand, or over technical on the other. Teachers 
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need to be able to do things with microcomputers; overemphasis in either direction 

will limit the achievement of this aim. 

In no other area of teacher training can success be more dependent on the 

availability of adequate facilities and appropriate materials. It simply is not . . 

possible to TALK about the use of computers in educationJ it has to be demonstrated 

and experienced in 'hands on' sessions. Access to a sufficient numberJ and 

sufficient varietYJ of machines is essential for any in-service provision. Such 

facilities are in short supply stillJ and present a real logistic barrier to rapid 

implementation of extensive training programmes. The availability of microcomputer 

network facilitiesJ providing a relatively inexpensive parallel of the language 

laboratory, is prol?al.y required to facilitate such programmes. The imminent arrival 

of the Acorn built EEC microcomputer, and the accompanying television series and 

software (BBC, 1981>, is of tremendous significance in this respect - particularly 

since the machine forming the basis for this system is one of the two eligible for 

the Department of Industry matched funding scheme when purchased by schools (see 

Appendix B). Laboratories, with fifteen to twenty of these machines linked to a 

large disk store for programs, as well as to the tutor's machine, will allow 

teachers to practice programming skills or to experiment with CAL materials. Such a 

network would provide for a combination of group and individual work that is not 

feasible at present. A well stocked software library, with accompanying 

documentation and courseware must be available, either within the training 

institutionJ or through links with the regional network centres being established 

by the MEP which is making considerable efforts to improve the distribution of 

educational software (CET, 1981>. 

!~'-------------
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This section has pointed to certain problems and particular needs inherent in the 

task of training for educational computing based staff development. With these in 

mind t we can now move to the examination of spedfic proposals for in-service 

development programmes. 

A FRAMEWORK FOR IN-SERVICE COURSES 

Jones (1980) has presented a framework for in-service courses at two levels. He 

recommends initial 'attitude training' through the use of video tapes of programmes 

like 'The Chips Are Down't coupled with the provision of stimulating pre-course 

reading such as the'"CET booklet 'Microelectronics! Their Implications for 

Education & Training' (CET t 1978). This sensitisation should then be followed up as 

quickly as possible by in-service courses at one of two levels: Level I courses at 

'area' level for head teachers and other interested teacherst withg Level II 

courses being provided in each institution by that institution's representatives at 

the Level I course. The common features of all such courses should be a 

demonstrationt some 'hands on' workshop practice and a lecture. The function of the , 

lecture in this structure should be, Jones says, 'To explain what a computer is'. 

That is to say, some brief analysis of the hardware components' function is 

required to provide the intending user of the equipment with suffident knowledge 

to allow for confident handling of the equipment. The use of 35mm transparendes 

and otrher explanatory aids could be beneficailly included at this stage. The 

demonstration component, using the hardware actually available to the teacherst is 

of crudal importance. 
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It should :-

1. emphasise the simplicity of LOADING a program 

2. RUN a program of an introductory, interactive nature 

:3. show the listing (and printout) of the program 

4. present a variety of programs from areas across the 
curriculum 

One is reminded of the description of teachers by Doyle & Ponder as 'pragmatic 

sceptics' whose concern for 'immediate contingencies and consequences l makes them 

sympathetic towards change proposals which can be seen as 'practical /• Only if 

proposals are seen as concerned with, and sensitive to, the needs of classrom 

practice will they ~ taken seriously. Teachers, it is claimed, will simply not be 

interested in proposals presented in terms of abstract or general principles and 

goals. 

"Teachers don/t have time 'within the situation I to translate 
principles and goals into concrete procedures for realising them. 
Because classroom environments are complex and difficult to 
predict, teachers tend to be oriented towards the concrete 
procedure rather than the procedural principle." 

Opportunity to tryout the various computer based applications should therefore be 

provided, and comments and critical discussion invited, in order that practical 

problems of implementation should be fully anticipated. 'Hands on l sessions should 

be provided for two reasons. First, in order to allow teachers to perform atr least 

some measure of elementary programmimg in BASIC. The experience of having actually 

controlled the fTlachine by writing and running a computer program, however simple, 

is invaluable. Without it, there will be, even with the best available educational 



Page 129 

software, a lack of confidence and an element of threat presented by the machine. 

BASIC is aneasy programming language in which to write simple programs, and, having 

mastered a half dozen or so fundamental operations, teachers can produce workable 

programs. An outline of programming concepts that should be induded in a simple 

familiarisation course is presented as Appendix N. A second function of the 'hands 

on' sessions should be to provide teachers with the opportunity of seeing CAL 

materials from the 'student's eye view', Practrical aspects of CAL software design, 

such as the importance of simple screen layout when information is presented to the 

user, will only be apparent to the teacher/designer if he sits down at the machine 

and follows CAL sessions unaided. Following the acquisition of certain sk~lls in 

BASIC, such sessions will take on extra value as teachers become able to see ways 

in which they can acf'apt available software to suit their specific needs. It 

represents an excellent opportunity to observe the degree to which CAL materials 

may be made 'transparent' to the user, requiring no technical skill in computing 

for successful operation of the programs. At the same time, teachers may begin to 

see (if the learning environment is thoughtfully prepared) how CAL may promote 

student interaction rather than suppress it. Group projects and exercises should be 

used to counteract the belief expressed by a significant majority of questionnaire 
, 

respondents that using CAL meant missing out on such interaction. 
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A COURSE PROPOSAL 

Any course proposal should make mention of its character in respect of the 

following questions t-

1. Who will be the students? 

2. What are the aims and objectives? 

3. What will be the content of the course? 

4. How will the learning experiences be arranged? 

5. How will the assessment be carried out? 

6. Who will be teaching the course? 

The students for the introductory familiarisation courses should be drawn, 

initially at least, from those members of staff who have had no, or very little, 

experience with microcomputers. If any problem of recruitment occurs, those 

respondents to the questionnaire who indicated their desire for some training may 

be approached directly. Since the need for 'microelectronics awareness' is 

universal, there n,eed be no selection of course members on the basis of work area. 

For more advanced courses, with higher demands on programming skill, it may be 

necessary to identify certain areas of college provision (e.g., business stUdies, 

production control, graphics/technical illustration> as priority areas. It is 

highly likely that the existing pressure of demand on scarce hardware and teaching 

expertise resources will continue: the priority areas would be those within which 

an urgent need exists to stimulate the development of new methods to match changing 

industrial and commerdal practice. 
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The aims of an introductory course"should be to build familiarity with the nature 

and operation of microcomputers and to develop a favourable attitude towards their 

use as an educational tool. To pursue the first of these aims. objectives mat be 

defined to cover the operation of a particular machine and the simple skills of 

BASIC prograrnming. The second aim is rather less easy to develC!p operational 

objectives for, but it is felt that negative "attitudes to the use of machines in 

the ways now proposed (i.e., for CAL as opposed to CAD stem largely from ignorance 

of the true nature of CAL. Accordingly, attention to familiarisation will be likely 

to result in improved attitudes at the same time. 

A course of ten hours tuition, spread over five weeks, represents an adequate 

introduction to the.field. Given the existing commitments of suitable course tutors 

in the college, it is unlikely that more than one such course could be in operation 

at any given time. Courses of five weeks duration could be mounted four times 

during the academic year. This means that, with a maximum dass size of 20 

students, the majority of questionnaire respondents who fall into the group wishing 

for training and having little previous experience could be given some training 

within one year. T'he content of this .course would, of necessity, be Iimited in 

scope. The following course structure is proposed t-

Week 1 

Summary of historical developmentof computers and educational 
computing; outline explanation of the components of hardware 
using the Apple II Plus as the demonstration system: 
demonstration of program loading, running. listing and printour 
on the same machine. 

Week 2 

Demonstration of CAL software from Schools Council Project; 
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demonstration of Faculty of Academic Studies student records 
system; use of the Applewriter word processing package and 
graphics tablet for the preparation of a student handout. 

Week 3 

Programming Session 1 - 'hands on' using PETs or BBC network and 
related structured worksheets; selection of elementary 'project' 
theme from a limited choice. 

Week 4 
, 

Programming Session 2 - 'hands on' using PETs or BBC network and 
related structured worksheets. 

Week 5 

Project analysis; further programming techniques and course 
evaluation session. 

The structure outlined above combines the three elements recommended by Jonest 

namely lecturet demonstration and 'hands on' workshop in an attempt to provide a 

balance of learning experiences. The hope is that, even in the absence of early 

follow-up training courses. there will be enough guidance provided to allow those 

keen to go further to be able to work ~vith machines themselves and to explore the 

availability of CAL materials in their own subject areas. 
, 

It is not proposed that any formal assessment should be attempted - it would be 

quite inappropriate to a short course such as this. In the case of longer, higher 

level. courses consideration will be given to the possibility of arranging for 

recognised certification by agendes such as the CET. Educational computing skills 

will be at a premium in years to come and it will be in the interest of teachers. 

students and institutions alike that the certification should be based on a well 

planned assessment programme which encourages the developmentof an appropriate 



blend of theoretical knowledge and practical skills. Educational computing in 

schools and colleges is still in its infancy and, since the skills involved are 

themselves not yet fully defined, it is unclear at present what form the most 

appropriate assessment of such longer courses would take. 

A conscious effort should be made to recruit course tutors who have a broad view of 

the role of computers in education and have, themselves, experience in a range of 

areas of teaching. In this area of development more than most, the 'specialist I 

approach is likely to alienate potential users of the technology. The widely 

perceived link between computing and mathematics/pure science is now more real in 

people/s minds than in practice, but it, nevertheless, has a powerful influence on 
,. 

the degree of relevance that the computer is perceived by individuals as having for 

their own classroom practice. Sensitive handling of the first 'familiarisation' 

experience of teachers from those less typically computer oriented fields such as 

the social sciences or modern languages might well be most influential in 

stimulating further commitment to exploration of educational computing IS role in 

their teaching areas • 

. l-
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FOLLOW UP 

During the first term of the academic year 1981-1982, those quest.ionnaire 

respondents wishing to take advantage of in-service training opportunities will be 

circulated with details of courses currently available, inside and outside the 

college. Armed with the questionnaire responses as evidence of widespread interest, 

negotiations are in hand to arrange County financial support for an ongoing staff 

development course programme. The same evidence is being used as support in 

internal and external discussions on the subject of the college's acquisition of a 

BBC Microcomputer Pl'etworked laboratory - such a facility, though not strictly 

essential, would very considerably enhance our ability to provide familiarisation 

and advanced courses for both our own staff and for the region's school teachers. 

Our proposed long course, 'Classroom Computing' (see Appendix 0), is being designed 

on the assumption that such a facility will be available. Expansion of the 

preliminary draft outline produced so far is anticipated by Christmas 1981, with an 

intention to start the one year course in September 1982. It is expected that this 

expanded proposal will follow the lines suggested by the Computer Education Group 

for the 'Computers in Education' component of their proposed National Diploma in 

Computer Education. The relevant section of their proposal is presented here as 

Appendix P. Its content and proposed time allocations are comparable with those in 

the Blackpool proposal. 
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In the national Microelectronics Education FrogrammeJ broad regional development is 

being accompanied by the support of particular projects in institutions with 

pa.rticular interests and active projects. Similarly, within the college, the 

attempt to provide for large scale staff development is likely to be accompanied by 

support for specific projects. A number of these exist (see Appendix M) and the 
-

energy based development may serve as an example of them. In addition to the 

inter-faculty project on the micro-based temperature monitoring system referred to 

earlierJ negotiations have been entered into with agencies such as the British Gas 

Corporation, British Petroleum and the Department of Energy for the development of 

CAL software and courseware on the theme of energy conservation. The motivation for 

seeking such contracts is frankly one of building prestige. It is hoped and 

expected that succ~ssful involvement in projects producing CAL materials for 

national distribution would act as a stimulus for CAL development in a range of 

areas in the college curriculum. The proposed character of such development is 

illustrated by the submission to the British Gas Corporation induded as Appendix L 

of this document. 
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THE FUTURE 

The f"l..ltl..lre is ver~ e>~citing~ f"or there' are Man~ 

opportl..lnites which we have not so Much Missed as 

as not had tiMe f"or + E:ecal_lse it is all so new~ 

there is no tradition to build on which Means 

that ever~thing we touch is so painf"IJll~ slow,. 

and there are so Man~ Mistakes with so Much that 

Must be thrown awa~+ At tiMes this is a little 

depressing,. but a rational voice continuall~ 

whispers that we learn as MIJch f"roM our Mistakes 

as we do f"roM our successes+ 

The lack of" tradition we exploit so that we have 

degrees of" f"reedoM,. and,. as our cOMPuting 

cOMMunit~ grows~ we have a larger grOl..1p of" people 

to share the work+" (Tagg~ 1980) 
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APPENDIX A 

Three jargon terms are widely used (by computer spedalists, developers AND 

involved teachers> to identify the major components of an educational computing 

system. These terms are employed throughout the study, so some explanation of them 

is offered here. 

HARDWARE 

Hardware is the term used to describe the physical components of the system. There 

are four important kinds of hardware :-

1. 
The central pl"Ocessing unit -the CPU, which is the actual 
'computer', in it all the information manipulation takes place. 

2. 
Mass storage devices - the disk units or cassette recorders 
through which programs can be loaded into the computer, and on 
which data and results can be stored. 

3. 
Input devices':" keyboards, graphics tablets, 'joystick' controls, 
through which the user can communicate information to the CPU. 

4. 
Output devices -which communicate results, directions and 
requests for information from the CPU to the user - usually 
either an alphanumeric printer, a graphics printer, a plotter or 
a television screen. 

The 'hardware', whose insides will rarely be of interest to the educational user, 

may come as a series of units needing to be plugged together following instructions 

in the user manual, or it may come as a single combined unit. Fuller details of the 

hardware likely to be purchased by the non-technical user are provided in the very 

usefulllGuide to the Selection of Microcomputersll published as USPEC 32 by the 

Council for Educational Technology (1980). 
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SOFTWARE 

Programs written in some 'language' that the hardware can under?tand, and stored in 

some reasonably permanent medium from which they can be retrieved, are needed 

before the equipment can do anything useful. Computer programming languages are, in 

essence, a compromise between the computer's own 'machine language' and normal 

human language. Since the CPU is basically a huge collection of OFF/ON switches, 

the 'machine language' consists of a binary code rather like Morse. Programming 

languages like BASIC, PILOT and Pascal are all subsets of normal English which go 

some way towards easing the computer's task of recognising instructions from the 

user. Knowledgeable educational computing 'experts' indulge in considerable debate 

as to the relative merits of the differentlanguages. For non-experts it is 

sufficient to know that the most widely used educational language is BASIC, and 

that most microcomputer hardware, and practically all educational programs, use it. 

It is the de facto standard and is likely to remain so for some time. Commenting in 

1980 on likely directions for the new phase of the Schools Council Computers in the 

Curriculum Project, Lewis & Want (1980) said 

"Some might say we are paranoid about transferability but without 
a great deal of effort and discipline in this area our work will 
not be available to the large audience we wish to address. 

Despite the attractions of alternative languages, it is likely 
that we will continue to wrestle with minimal BASIC or as dose 
to it as we can for the foreseeable future. The simple fact is 
that everyone has it ! 11 

To the user of the computer system details of the programming language are of no 
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interest. To him the term 'software' means the cassette tape or magnetic disk that 

he inserts into the equipment as he starts a CAL session. For many teachers the 

software will arrive through the post from the supplier. and his ability to use the 

computer will depend on the technical competence with which it has been produced. 

To be 'transparent' to the user software must be totally reliable in that. 

irrespective of what is done at the keyboard, it has prepared the machine to follow 

through with the operation of the program. No input from the keyboard (be it inept. 

curious or malicious) should result in the program failing to run. or producing 

meaningless or misleading output. Good educational software will have built into it 

means of providing information and assistance to the user experiencing difficulties 

at the keyboard. Inevitably. 'perfect' software scarcely exists - the investment of 

time and tecnnical aocpertise required to produce it has not yet been available. 

This fact makes the third component of the educational computing system. 

'courseware'. all the more necessary. 

COURSEWARE 

Normally. in the business and industrial environment. software production is taken 

to indude the provision of documents explaining the operation of the programs to 

the user. In this case 'documentation'. as it is known. consists in part of the 

technical documentation explaining the hardware configurations for which the 

programs are designed and particular features of importance in the structure of the 

programs themselves. Invariably, there will be some applications dOOJmentation 

also. This will describe. for example. the required format for data entry "and the 

computer output to be expected as the program runs. Such dOOJmentation is quite 
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adequate for a situation in which the computer is being used for specific purposes 

by specialist staff who will have undergone appropriate training and who will, in 

all probability, have been selected for that training on the basis of their 

particular aptitudes. Such a situation is clearly not present in the CAL classroom 

! Hence, there is considerable emphasis placed in educational computing on the 

documentary support material accompanying software. The term 'courseware' has been 

coined to identify the printed and audio-visual materials designed to support the 

use of various types of educational hardware, computers amongst them. Such 

materials normally include a Teacher's Guide containing a description of the 

software and its operation, along with suggestions as to how to use it - some 

'troubleshooting' tips will be included. Invariably, the courseware's main 

component will be the Student Notes pamphlet which, as Lewis '-& Want (1980) point 

out 

11 ... is the cornerstone of the whole unit and, whilst in practice 
it is usually developed alongside the program, it is in concept 
the fundamental stage in the unit's creation. 1I 

The design of the courseware is"crucially important. Inadequate or innacurate 

courseware will lead to even good software either never being taken up by teachers, 

or being quickly rejected by them as student frustration results from difficulty 

communicating with the computer and leads to deterioration in classroom management. 

It is commonly said that there is a shortage of educational software for computers: 

whilst this is true, it is also the case that a good deal of adequate software 

exists which, without documentation oriented towards educational use, cannot be 

fully utilised. 
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The provision of pedagogically sound CAL courseware, be it to accompany new or 

existing software, is probably the major task for involved educators. There is no 

substitute for professional involvement in this task - involvement which builds on 

intimate knowledge of what goes on in classrooms, and integrates the use of the 

computer with conventional classroom practice and the use of other learning media. 
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Erief details are presented here of the Department of Industry's Micros in Schools 

programme, which is now beginning to feed microcomputers into more schools. 

Its aim to put at least one micro into every secondary school by the end of 1982 

will result in a large number of staff needing in-service training to take 

advantage of the equipment they acquire. 
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THE MICROS IN SCHOOLS SCHEME 
(Extrac:ts from the Department of Industry "booklet) 

Under the sc:heme, sc:hools will have the c:hoice of one of two microc:omputers, the 
Researc:h Mac:hines RML 381)Z and the BBC Microc:omputer from Ac:orn Computers. Both are 
British designed and built: both enable the user to buy additional hardware and 
other attac:hments so that, as required, the sc:ope and c:apacity of the basic: machine 
c:an be increased. Details of the two microc:omputer pac:kages and .the maximum 
Department of Industry support are: 

RESEARCH MACHINES LIMITED 
MICROCOMPUTER PACKAGE 

Total Pac:kage Pric:e U ,680 
Maximum Dol funding t840 

Hardware 

RML 380Z, 32K memory, double disk drives 

Pa.rallel interfac:e and serial interfac:e 

High resolution graphic:s and monoc:hrome modulator 

12 inc:h monoc:hrome monitor 

Software 

CP/M disk operating system 

Extended BASIC 5 

Text editor and formatter 

ZSO a.ssembler 

Full doc:umentation and software 

ACOIDl MICROCOMPUTERS 
MICROCOMPUTER PACKAGE 

Total Pac:kage Pric:e U60 
Maximum Dol funding U30 

Hardware 

EEC Microc:omputer, 16K memory 

Hig h resolution 9 rap hic:s 
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12 inch monochrome monitor 

Cassette recorder/player 

Software 

BBC BASIC 

6502 assembler 

Operating system software for all internal hardware options 

Full documentation for hardware & software 

The scheme is open to any maintained or independent secondary school in th-e UK. but 
initially will only apply"to schools which do not possess a microcomputer. 

One microcomputer per school is eligible for support and in each case the 
Department of Industry will contribute half the cost of the microcomputer package, 
matching on a pound-for-pound basis funds provided locally. LEAs will be 
responsible for finding the local contributions and it will be open to them to 
invite schools. FT bs and local industry to assist in raising funds. > 

To ensure that sensible use is made of the hardware provided. a condition of 
Department of Industry support is that two teachers from every school applying 
under the scheme have undertaken. or are about to undertake, a period of suitable 
in-service training in the use of microcomputers in education. 
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The table presents the distribution of the college stock of microcomputers, and 

related equipment, as of April 1981. Approximately ten additional microcomputers 

have been acquired since then, along with some new items of hardware including a 

graphics printer and a digitisiing camera. 

Currently, attention is being given to two major features of the educational 

computing environment - the assembly of a comprehensive applications software 

library for the var~us machines, and the planning for the acquisition of a 16 - 20 

station computer network fadlity based on the BBC Microcomputer. 



Admin. . AVA Science Visual Business Secretarial Elect. Mech. Catering Food OVERALL 
Studies Eng. Eng. Technology TOTAL 

Apple 11 + 2' 1 1 1 5 
PET 8K 6 + 4 1 4 3 18)22 

l6K 1 1 2 4) 
Research 

.31 disc Mac1lines 3 
North Star 2 1 1 4 1 9 
Equinox 

(Alpha) 1 1 
43 disc . 2 

SWTPC - 4 
1 1 18 1 2 2 16 1 1 4 45 Computers 

Elbit 2 2 1 1 6 
Adds 1 3 4 
Te1evideo 3 1 4 

2 3 1 1 6 1 14 SElparate 

ASR 2 '2VDUS 

Zip ASR 1 5 6 
Teletype 43 1 1 2 
Decwriter 1 1 

1 3 7 
IT Te le type 
- Termin.ds 

Qume Spirit 
5 1 2 1 4 

Texas 810 1 \ 1 2 
Centronics 

737 1 1 2 
Anadex + PET 1 1 PET 1 3 
Micro1ine 2 1 1 4 

1 1 4 1 2 3 1 1 1 15 Printers 

Graphics 
Tablet 1 1 2 

Plotter 1 1 Others 
1 2 

TV8 5 1 1 7 

NJMcL/CR/3rd April 1981 



Included here, for illustration, are three documents related to the computerised 

student records system implemented in the Faculty of Academic Studies on its two 

sites. at Bispham and Lytham St. Annes. 

Document 1 

The spedally desigfled Faculty enrolment form which represents the original data 

base from which the computerised records are compiled. 

Document 2 

A tutor group list providing summary information on each student's course details. 

It represents just one of a number of documents that can be produced following 

information retrieval from the data files which are updated daily as students' 

course details change. 

Document 3 

A personalised timetable provided for each of the 430 new full-time students at 

Bipham on the first morning of classes. The originals, produced on 3-ply carbonless 

copy paper, provide an hour-by-hour breakdown of each timetable for the student, 

his tutor and the Faculty records. 



:S2 FACULTY OF ACADEMIC STUDIES SESSION 19-1- I I r 
PLEASE COMPLETE IN BLOCK LETTERS USING A BALLPOINT PEN 

Tick 
SURNAME !Mrrfj I 

HOM~ ADDRESS 

FORENAME(S)"'uptotwo 

I I I TEL.NO. 

DATE OF BIRTH AGE SEX (Tick) TERM TIME ADDRESS 
(if different) 

Day Month Year !onl~1 IT] 
NATIONALITY TEL.NO. 

[ I NAME OF PARENT,GUARDIAN 
OR NEXT OF KIN 

.Day School/Co"ege last Date Of Course 

.attended forfull time education leaving· studied 

Proposed career 

EXAMINATION RESULTS (list all subjects taken & grades obtained) 

G.C.E. ·'0' C.S.E. or any other G.C.E. .'fj\ 

Board Subject Grd Date Board Subject Grd Date Board Subject Grd Date 

> 
..I 

Subject Block 1 2 3 4 5 Z 
0 
LI. 
LI. 

~ G.C.E. '0' 

~ 
!: G.C.E. Al', A2' 
I: 
U Approved by et G C.E. A3' w bate I-
> 
la 

Z 
Q School Code 

3 5 ti 1 2 4 
..I 

i/1Y A. 
X 
8 
Ill: Course Code L Icc L ICC L ICC L rc L lCC I S? 



~L-ii.CKFOOL .& F'1f~LDE COLLEGE 
FACUT ... TY OF ACADEMIC STT.1DIES 
J3ISFH~l...M SITE 1-::-..se 1-1 982 

TUTOR: KA Y WEBSTER COURSE 0 

CLEGG ,PHILIP. 
1. ART 2. ELANG 3. GERM 4. MATHS 5. FREN 

CULKIN,JONA THAN. 
1. ART 2. ELANG 3. GEP..M 4. SOCIOL 5. MATHS 

FRANKLIN,ANGELA. 
1. ENVSCI 2. ELANG 3. CSTUDS 4. ELIT 5. MATHS 

HALL,BELINDA. 
1. ELIT 2. SOCIOL 3. EURSTUDS 4. ENRES 5. FREN 

HAMLIN,JOAN. #0 

1. ELIT 2. GEOG 3. HBIOL 4. SOCIOL 5. CPA 

JONES,NANCY. 
1. ART 2. SOCIOL 3. ELANG 4. ELIT 5. BIOL 

PARKER,ELIZABETH. 
1. ELIT 2. SOCIOL 3. CSTUDS 4. CPA 5. BIOL 

RIGEY,SANDRA. 
1. ENVSCI 2. SOCIOL 3. EURSTUDS 4. ELIT 5. GEOG 

RUSSELL,MICHAEL. 
1. CHEM 2. SOCIOL 3. CSTUDS 4. - 5. BIOL 

WILLIAMS,DAVID. 
1. ELIT 2. ELANG 3. CSTUDS 4. SOCIOL 5. CPA 

11 STUDENTS CURRENTLY IN GROUP 



DAVID DENNEY TUTOR CW 
FACULTY OF ACADEMIC STUDIES 
BISPHAM 1981-1982 

MON 
9 10 11 12 1 2 3 i 5 
MATHS MATHS CHEM 1# CHEM csruos CSTUDS CSTUDS 
0 0 0 0 0 0 0 
T223 T223 T212 T210 T107 1107 1107 
HE 1£ NMC NMC E''[) BD _BD 

-TUES 
9 10 11 12 1 2 - 3 i 5 
MATHS MATHS MATHS MATHS CHEM CHEM 
0 0 0 0 0 0 

T210 T210 T212 T212 
PRY PRY ME ME RH RH 

WED 
9 10 11 12 1 2 3 'l 5 
CSTUOS CSTUOS PHYS PHYS 
0 0 0 0 
T20i T204 T213 T213 
PR PR GB GB 

THURS 
9 10 11 12 1 2 3 i 5 
MS PHYS CSTUDS MATHS MATHS MATHS 
0 0 0 0 0 0 
T215 T215 110B T106 T106 T215 
GB GB PR PRY PRY 1£ 

FRI , 

9 10 11 12 1 2 3 i 5 
CI£l1 CHEM MATHS MATHS j. MATHS P'rfYS PHYS 
0 0 0 0 0 0 0 
T210 T210 T215 T215 1109 T213 T213 
RH RH PRY PRY HE GB GB 



This appendix contains. in the ac:tual form used by A-level Environmental Science 

students. the scissors and paste rearrangement of parts of the Schools Council 

courseware for their Home Heating package. The sections have been rearranged so as 

to parallel the sequence of data entry required by the program when run. The 

booklet has been used without problems for a year and a half, but. following 

revision of both the process model used by the program and of the required data 

input. it will be repJaced by a custom design'ed student book during 1981-1982. 



What kind of dwe 11 i ng do you 1 i ve i n1 I t can make a d i ffe rence to the amount of 
heat that is lost and the cost of running the heating system. Find the building 
most like your own home from the diagrams below. 

Code 

Code 3 
Code 5 
Code 6 

Detached house or bungalow 

Top floor flat 
Ground floor flat 
Flat on an int~rmediate floor 

Code 2 Semi-detached house or bungalow 

Code 4 Terraced house 

You can indicate exactly'what type of building you live in by typing TYPE when 
the word COMMAND isprinted and then typing the code shown. 

Here are some investigations - you might try to see in what way these types 
differ. 

What advantage in terms of heat loss·savings come from living in the 
three kinds of flat? 

2 Will different dwellings with the same outside wall areas, window areas 
and heights lose the same amounts of heat? 

3 Study the heat loss through the floor of different types of dwellings 
which are identical in size and construction. 

4 Why is a detached house more expensive to heat than a semi-detached house 
or flat? 

::.., © Schools Council Publications 1379 



CODE DESCRIPTION 

1 DETACHED HOUSE OR BUNGALOW 
* 2 SEMI DETACHED HOUSE OR BUNGALOW 

3 TOP FLOOR FLAT 
4 TERRACED HOU$E 
S GROUND FLOOR FLAT 
6 FLAT ON AN INTERMEDIATE FLOOR 

The data referenced at this stage of the program indicates 

whether there is heat loss through the floor and/or ceiling 
ii the nature of the floor perimeter with respect to heat loss (see latert 

section on floor construction methods). 



Al\ • 
Outside wall area The area of the outside walls is required since heat 
passing trough t ese walls is lost. If you live in a house which joins on to 
another'the common wall area must not be included since heat lost through this 
wall will be replaced by heat coming from your neighbour's house. The area of 
the windows in the outside walls should be included. If you can borrO\'/ a 
surveyor1s tape to make the measurements you will be able to obtain them quit~ 
accurately. 

Window area - Heat is easily lost through windows particularly if they are 
Single glaze have only one layer of glass) and especially if a high wind 
is blowing outside the house. You must carefully specify the area of external 
windows which are those which will allow heat to permanehtly escape from the 
house. The measurements should cover the wood or metal casements (frames) to the 
windows and it is particularly important that you should include any skylights 
your house may have. 

[Floor area - AFLOOR.J Houses lose some heat through the floor to the ground. 
Because much heat circulates by the process of convection heat tends to rise more 
easi ly. than penetrate downwards, but most householders are aware that a carpet 
can make a room feel warmer. The heat loss that does occur through the floor is 
complicated by the fact that the heat flows sideways under the house to the out
side air as soon as it has penetrated the, floor. The floor shape as well as the 
total area is important as you will be asked to type these th.i_n __ as_: ______ --______ ~ 

~(!~) floor area in square metres, .. 1 C~I-ING-- AItEA l 
I1 the length io. metres across the front of the bUilding. 

(iii) the width of the building. II\LSo,RccF A«£A 
If your values of length and width do not agree with the area an error message 
will be·printed and you will be asked to type the items again. If you type -1. 
as the response to the request for length a square floor will be assumed. If you 
type -1 in response to width the computer calculates it automatically from y~ur 
figures for area and length. 

HEIGHT of buildin. The height of your home must be specified as the computer 
nee s 0 ca culate volume to find total heat loss. The air in a house is 
continually changing and this requires extra heat. The height that is required 
is the height from·the lowest floor level to the level of the uppermost ceiling 
or to the eaves of the house. There is no need to include the height to the top 
of the roof since air in an attic is not heated directly in most homes. 
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The walls of a building are a mos~ important fe~ture of it~ construction not 
only in determining what the building looks like but in terms of how easily heat 
can escape. Modern construction methods use insulation and many firms now 
install cavity foam designed to improve the insulation of older dwellings. 

Youcandescribethewall constructio...n.....of the house when you use the program 
HEATER by typing the command word~~0J (short for Construction of WALL). Next 
you will be asked for a code for t e wa\l type. Some common wall construction 
methods are illustrated below. 

CeOE 

Solid walling in a house either 
of thick stone or brick. 

You should seek advice if you are not 
sure which construction method to use. 

The complete list of wall types and 
codes in shown in the list below. 

Sol id brick wall with interior 
plastering. 

COCE~ 

'-

\0 J (\ .,' 2.. J 

It,) 2.0 

Cavity brick wall with interior 
plastering 



"'-', 

",--,,' 

Wall construction methods - The data needed here is the U-va1ue for the wall 
(in Wm- 2 K-l) measured under conditions of normal exposure. 

1 SOLID WALL UNF'LASTERED 105 MM 3.3 .., SOLID WALL UNF'LASTERED 2.20 MM ..., -.. ...;;..~ 

3 SOLIr' WALL UNF'LASTERED 335 MM 1.7 
4 SOLHl WALL LIGHT PLASTER 105 MM :3 
5 SOLI I) WALL LIGHT PLASTER 220 MM 1.9 
6 SOLI!! WALL LIGHT F'LASTER 335 MM 1.7 
7 SOLIr' IJALL F'LASTER.EIOARr' LINING 105 MM 2.8 
8 SOLI I) WALL PLASTERBOARr' LINING :20 MM 1.9 
9 SOLI!' WALL F'LASTER.EIOARD LINING --co ~~_I MM 1.6 
10 ElRICK CAVITY WALL WITH !,ENSE F'LASTER 1.5 .-11 SRICK CA''':ITY WALL WITH LIGHT F'LASTER 1.3 
12 BRICK CAVITY WALL 230 1'111 OUTER 105 MM 1.1 

INNER PLASTERED 
13 BRICK OUTER 105 MM CAVITY CONORETE .';6 

BLOCK INNER PLASTERED 
14 BR!CK OUTER FOAM BOAR!' Hl CAVITY .7 

CONCRETE ElL. PLASTEREr, 
15 105 MM SOLI!' AERATEI' CONCRETE BL. EXT • • 71 

TILES PLASTEF'< 
16 CONCRETE BL. CAVITY WALL WITH EXTERNAL .84 

, REl'{!'ER AND F'LASTER 
17 CAST CONCRETE 150 MM 3.5 
lB CAST CONCRETE 200 MM 3.1 
19 BRICK CA'JITY WALL FOAM FILLEI' !IENSE .41 

F'LASTEf< 
2-' BRICK CAV ITY , WALL FOAM FILLED LIGHT .4 

PLASTER 
21 BRICK 230 MM FOAM FILLEI' CAVITY BRICK -... .';0 

105 MM ~'LASTER 

~2 BRICK OUTER FOAM FILLED CAVITY CONCRETE .36 
10 BLOCK PLASTER 

23 CO'NCRETE SLOCK FOAM FILLEr' CAVITY -. .~~ 

RENI'ERING AND PLASTER 
24 CAST CONCRETE woor'WOOL SLAB ANi) PLASTER 1.1 
2S CONCRETE PANELS CAVITY +ASBESOS .8 

+F'OLYTHENE PLASTER 
26 F'RECAST CONCF:ETE F'ANELS 75 MM 4.3 
27 75 :"1 M CONCRETE PANELS 25MI1 POL'rSTYRENE .72 

150MM CONCRETE 
28 230 MM CONCRETE REl'WERING ~ND F'LASTER 1.65 

The des cri pt ions quoted (above) are de'ri ved from the Institution of Heating and 
VentiZating Engineers Guide Book A, p3-12. The normal standard of U-va1ues are 
from the same source. 

Here are some Investigations which will show the effect of different wall 
construction methods. 

What is the difference between solid walls and cavity walls? 

2 Does the interior plastering or finish greatly affect the heat loss? 

3 How much saving in one year will result from filling a cavity wall with 
insulating foam? Find some installation costs and see how long it takes 
before the fuel cost savings have paid for the installation. 

Are the concrete walls used in constructing modern flats and houses better 
than traditional methods using brick? 



A great deal of heat can leave a building through windows even if they are not 
open. They often have a large area and a thin laycr of glass can conduct heat 
easily. For this reasons many firms now sell replacement windows that are double 
glazed; they consist of two separate layers of glass. They cut down heat loss 
and also stop a lot of noise, but they are quite expensive. Here are some 
illustrations of two of the most common types of window. 

Single glazed window. One 
layer of glass contained in 

Double glazed window. An extra 
panel of glass mounted on a 

a wooden frame. wooden frame windo'tJ. 
,,...--c--o-rIE------"---DE-S ... C-;-·iPTI,;------"Ucij'~rn . 
! SINGLE GLAZING WOOD FRAME 4.3 You may descrIbe the type 
_ 1 SINGLE GLAZ I NQ METAL FRAME 5 •. :'· of win dow in you r home when I ~ DOUBLE GLAZING METAL FRAME J.Z~ you use the program HEATER 

I:IOUBLE GLAZING WOO!I FRAME ~. ~ 1 us i ng the codes shown he re. 
4 

6 
7 
e 
9 
10 
11 
12 
13 

I 14 

SINGLE GLAZING NO FRAME "",0;)'1 
DOUBLE GLAZING 20 MM GAP ~ 9 ~ 
DOUBLE GLAZING 12 MM GAP r . J I f you type.f..\'L!ltJ (short for 

. ~g~:t~ gt:~i~~ i ~~ g:~ ~.41 Construction of WINdow) 
TRtPLE GLAZING 20 MM GAF'S 2. when the word COMMAND 
Tf\'I.PLE GLAZING 6 MM GAPS 2.:; I appears you may then give 
ROOF GLAZING SKYLIGHT 6.6! the code describing your 
SINGLE GLAZING,WOOD FRAME,DRAWN 2.11 windows. 

CURTAINS ' 
DOUPLE GLAZING,METAL FRAME,DRAWN 1, •• e.~ 

" - TA Ma". nmra.SJ _mlJ1li ~URTAI.NS la ..... -
You may make some simple investigations concerning the effect of different window 
constructions on the cost of heating your home. Here are 'some suggestions. 

Do wooden frame windows keep the heat in better than metal framed windows? 

2 What savings would result from fitting double glazed windows? How long 
would it take for the savings to have covered the cost of their 
installation? 

3 How does the thickness of the air layer between the glass panes of a 
double glazed window affect its insulation properties? 

4 Study the effect of different exposures (using the EXPOSURE command - see 
Students I Leaflet B) on d.i fferent wi ndows. How much more important is it 
to fit double glazing to an exposed dwelling as opposed to one which is 
quite sheltered? 

U-values are quoted for normal exposure. Figures for windows with drawn 
curtains are derived from data in IHVE Guide Book A but with (2/8.5) added to 
the reciprocal of the U-values (see Appendix A, The physics of the computer 
model), This assumes that two more layers of stationary air are adding to the 
thermal insulation of the window. 



rFt.OOttSj 
~''''''''Iw:'.·.'''~_~~;a,;,.~ 

It is often forgotten that a dwelling loses heat through the floor. An old 
house with a stone floor may often seem cold although it will not be the floor 
a.lone that causes this. Heat flows through the floor and through the ground to 
outside, but anyone living in a flat not on the ground floor loses little heat 
since there is another warm flat underneath. 

Solid concrete floor (Code 1) 
~1."*'...tWRQIW 

Suspended timber floor (over 
. a concrete base) (~~J) 

Also available - Code 2 - Solid floors, ground floor corner flat 
~~ - Suspended timber floor with carpet 

You can describe the~ind of floor your house has when you use the program by 
us i ng the command word rC-FG (short for Construction of FLoor). -... 
Floor construction methods 

As described in Appendix A the heat flow through a floor is not simply a function 
of the type of floor and its covering but also its shape. In particular heat 
loss is largely governed by the heat that flows throlJgh the exposed edges. Small 
areas have a higher perimeter relative to their area and so apparently Jose heat 
more easily than large areas. The IHVE Guide Book A quotes if-values for floor 
as a function of construction, length and breadth. 

(/ \·,du"," 
Dilllcaaioas of lloor (W/m'·C of iui,lL'iuulsiue Itlll""ra-

IW'tI clill~r ... ~e) 

Very long x 30 m broad 0'16-
0'28-

" 
ISm 

•• I'S m 0'48· 

ISO m xtiOm ()Oll 

" 30m 0'18 

60m x60m O'lS 
30m ()02I 
IS m 0'32 

30m x 30m 0'2~ .. IS m 0·3 

" 7'S m O'SS 

IS m x IS m 0'4S 
7'S m 0'62 

7·5 m x 7'S m 0'76 

3m x 3m 1-47 

.. Appli~ 3.lso for any floor of thi5 breadth and losing heat 
from two parnll.:1 edges. (Breadth here is the disr::ncc 
c.:;:\\,~.,;n the ':,''(poscd c,:jgcs.) . 

Table a U·values for solid floors 
in contact with the earth 
with four exposed edges. 

I 
~ 

N 0.8 I 
8 

~ 0.7 
QI 
~ 0.6 .-j 
III 
> 
~ 0.5 

,0.4 

0.3 

0.2 ,-
0.1 • 

Fi gure B 1 

-
1 

• 

• -
• 

• 
• • 

2 3 4 5 

PIA x 10- 1/m- 1 

Graph of U-values versus 
floor shape. 



Floor 
dimensions 

/m 

1000 x 30 
1000 x 15 
1000 x 1.5 

150 x 60 
15 x 30 

60 x 60 
60 x 30 
60 x 15 

30 x 30 
30 x 15 
30 x 7.5 

15 x 15 
15 x 7.5 

7.5 x 7.5 
3 x 3 _ .. _-_. 

. . ,:," 

Sol id floor Sol id floor Timber floor 
4 exposed edges 2 exposed edges wi thout carpet 

U-quoted U-calculated U-quQted U-cAlculated U-quoted U-calculated 

0.16 .17 0.09 .11 0.18 .16 
0.28 .26 0.16 .16 0.33 .25 
0.48 1.69 0.28 1. 0 1 0.53 1. 17 

0.11 .14 0.06 .09 0.14 .13 
0.18 .19 0.1 .12 0.21 .17 

0.15 .17 0.08 .11 0.16 .15 
0.21 .21 0.12i .13 0.24 .2 
0.32 .3 0.18 .18 0.37 .29 

0.26 . .• 26 0.15 .16 0.28 .24 
0.36 .35 0.21 .21 0.39 .33 
0.55 .52 0.32 .31 0.57 .5 

0.45 .43 0.26 .26 0.45 .42 
0.62 .61 0.3 .36 0.61 .58 

0.76 .78 0.45 .46 0.68 .72 
. 1.47 1.68 1.07 1.0 I 1.05 1.\7 

IAII U-values are expressed in Wm- 2 K-11 
Comparison of calculated and actual U-values for 

different methods of floor construction • 

,.> 
Timber-·floor 
with carpet 

U-quoted ~ca I cu·1 a ted 

0.18 .18 , 

0.33 .26 i 
0.52 .83 

0.14 .15 
0.21 .19 

0.16 .18 
0.23 .22 , 

I 
0.36 .30 

0.27 .26 
0.38 .34 
0.55 .49 

0.44 .42 
0.59 .56 

0.65 .68 
0.99 .83 



, 
r= ' .... 6."iCOIMJ~ ...... 1:1_ 

i~S\. 
~w_ Ai.'M~ 

Table 61 concerns just one type of floor. If this data had been stored for the 
program HEATER to use, a large amount of extra data would be needed to cover 
just a few floors. An average U-value for each type of floor does not suffice. 
Single storey dwellings may lose a high proportion of heat through the floor, 
and some program users may be specifically interested in the thermal behaviour~ 

of the floor. 

A solution to this problem has been attempted in the following way. The U-value 
is a continuous function of the quotient (PIA) where P is·the perimeter of the 
floor and A is the area. This is indicated in Figure 61 constructed from the 
data in Table 61. (A figure of 1000 m has been substituted in place of the 
I Ve ry Long I ) • 

The floor sizes 1000 x 1.5m and 3 x 3m are clearly unusual cases, one the 
dimensions of a corridor and the other that of a hut. Their anomalous U-values 
are an indication of this and they are not shown on the graph. 

A polynomial expression in (PIA), was constructed which generated sufficiently 
accurate values for the U-value of floors of various sizes. The data stored, in 
the program is the polynomial coefficients for each type of floor. However, the 
different types of house cause some complexity. A 'detached house will have 
distinct edge effect heat losses along each side of the floor. A semi-detached 
house will not have the same heat flow pattern along the dividing wall. 

The tables in 'the IHVE Guide Book A distinguish between solid floors with four 
exposed edges and sol id floors with two exposed edges at right angles but makes 
no distinction for suspended timber floors. 

With the exception of a ground floor corner flat, which has two exposed edges, 
the IHVE data for solid floors with four exposed edges has been adapted. What 
in fact is done is that the quotient (PIA) which is used to evaluate U is 
calculated from the whole floor at the dwelling and, if it is not detached, 
tAose dwellings which are an integral part of the whole building. The whole 
building of course has four exposed edges. The heat flow through the floor of 
the dwelling is then calculated from the U-value and the floor area of that 
dwe 1 1 i ng a lone. 

The U-value for each floor type is calculated from the polynomi,al 

2 3 q , 

U=CI+C2(~)+C3(~) +C4(~) \! 
~--------~ ______ ~ ______ ~-A 

where Cl' Cz, C3 and C4 are constants for a parti.cular floor type and these are 
stored as p,art of the pro ram data. 

CODE 

1 
2 

DESCRI PTI ON 

Solid concrete floors 
Solid floors, ground floor 

corne r fl at 
Suspended timber floor, no carpet 
Suspended timber floor with carpet 

POl YNOH I AL COE F;~ C~ E~:;S _ - \ 
• 

0.0802,1.336, -0.03, -0.052, 
0.058, 1.498, -0.0999, -0.3 j 
0.06298, 1.384, -0.1748, -0.18 ~ 
0.0884, 1.331, -0.282, -0.224'~ 

" 
'RaIIUT - 'WIly.' 

The value of each of the polynomial coefficients for each floor type has been 
found by a method of least squares and evaluated for each of the floor sizes 
quoted in the IHVE Guide Book A with the exception of the two anomalous sizes 
mentioned viz. 1000 x 1.5 m and 3 x 3 m. Table 62 shows the good agreement given 
by polynomial methods with the quoted values in the ,IHVE Guide. 
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When you use the program HEATER you will quickly notice that a high proportion 
of the heat loss can be through the roof. For this reason fibreglass or similar 
insulation is now compulsory in new buildings. The two most common methods of 
roof construction are illustrated here. 

Traditional tiled roof Construction of a flat roof 

A newer house wi 11 have a layer of waterproof felt underneath the ti les and 
fibreglass insulation r~sting on the horizontal joists. 

A flat roof has many layers and if it carries a high load it may be made of 
concrete. It will be covered by a layer of waterproof mastic asphalt or bitumen 
with possibly a layer of gravel to reduce the fire risk. 

You can describe the construction of the roof in your home using the command!£R~lu_vALuEl 
and by typing one of the following codes: f

1
.- _, .~r 

There 
roof 

2 

3 

CODE DESCRIPTION - c 

~ 1 iILES ON BATTENS FELT RAFTERS AND PLASTEREtOARII CEILING li j 
2 TILES ON BATTENS FELT RAFTERS LOFT FLOORBOARDS PLo CEILING 2. 1.3 I 
3 TILES BATTENS FELT RAFTERS BOARDS PLASTERBOARD 50MI1 GL FIBRE 3 
4 TILES BATTENS FELT RAFTERS PLASTERBOARD 25 MM GLASS FIBRE . 3 .. 5 ; 
5 TILES BATTENS FELT RAFTERS PLASTERBOARD AND 75 MM GLASS FIBRE I : 
6 CORRUGATEII ASBESTOS CEMENT SHEETING i.l\. • 71 ~ 
7 DOUBLE SKIN ASBESTOS SHEETING WITH 25 MI1 GLASS FIBRE I ~ 
8 DOUBLE SKIN ASBESTOS GLASS FIBRE AND PLASTERBOA~D • . S6·. 6.

3
•
8
1 ::~ ••.. , 

9 ASPHALT OR FELT ON 150MI1 SOLID CONCRETE 1 
10 SOI1H SCREED ASPHALT 150l1H CONCRETE PLASTER CEILING 
11 100HM SCREED ASPHALT 1501111 CONCRETE PLASTER CEILING ~l'l. 1.1;; 
12 ASPHALT SCREED 501111 WOODWOOL SLABS JOISTS PLASTERBOARD 
13 ASPHALT SCREED IMOODWQOL SL.JOISTS PLASTERBD.25 1'11'1 GL.FBR. I i ~ .13 ~ 
14 ASPHALT SCREED METAL EDGED WOODWOOL SLABS 
lS ASPHALT SCREED I'IETAL EDGED WOODWOOL SL.CAVITY AND PLASTERBOARD i~: 3.4 ~ 
16 ASPHALT 131111 FBR. INSULATION BOARD CAVITY ASBESTOS IIEC!l:ING ,10, 2.2 ~ 
17 ASPHALT FIBRE BOARD 25MI1 GL FBR. ASBESTOS CEMENT DECKING \ ~ . jl. 1. a ~ 

are many investigations you might undertake looking at various types of) , 
construction. Here are some suggestions. )12 .. 9 ) 
What savings are found in home heating when glass fibre is used as a roof'i I3 

•• 6 

insulation? 114. 1 .4; 

How much more effective is a 75 mm layer of fibre than a 50 mm or 25 mm 
1 ayer? 

Is the cost of installing roof insulation easily justified? 

; 

; 6. .9 
! ;; 

.~ I 11. 1.5 :\ 

l1J .. 73 J 
'-- .. 

4 From the insulation point of view, which is the best form of flat roof 
construction? 
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To get a realistic estimate of the cost of heating your home it is important that 
you give an accurate figure for the inside temperature. Here are some recommended 
design temperatures used by architects and heating engineers. 

Assembly and lecture halls 
Canteens ~nd dining rooms 
Factories (light work) 
Factories (heavy work) 
House living room 
Bedrooms 
Bathrooms 
Staircases 

Table of design temperature 

18°c 
20 0 C 
16°C 
13 0 C 
21 0 C 
18 0 C 
22 0 C 
16°C 

Hospital wards 
Laboratories 
Classrooms 
Offices 
Libraries 
Department stores 
Swimming baths 
Dressing rooms 

18°c 
20 0 C 
18°c 
18°c 
20 0 C 
18°C 
18°C 
21 0 C 

The inside temperature of your home is incorporated-when you use the ~.rogram 
HEATER by using the command {fEMf}rature. THe difficulty comes in d~ciding what 
average temperature to give for if you provided the temperature of, 'say, the 
living room the computer will assume the whole of the house is at this high temp
erature and the yearly heating cost will be very large. One way to begin finding 
the average is to find the temperature of each room in your home with a thermo
meter. The next step is to use one of the following methods to calculate the 
ave rage. 

fA Simple method~(less accurate)] 

B 

Count the number of rooms in your house (n) 
Measure the temperatures in each of the rooms tl, t2, t3, .•...•.. t n 

C 1 1 h tl + t2 + t3 + •..• + tn a cu ate t e average temperature -
n 

e.g. A house with 5 rooms having temperatures of 21, 18, 18,20 & 16 0 c 
has an average temperature of 93/5 or 18.6°C 

Weighted average temperature {more accurate 

The simple method of averaging assumes all the rooms in the ho'use are the 
same size and the average temperature may be too high or too low if one 
small very warm room or a large cold room has been included. 

To calculate an improved average you will need to estimate the volume of 
each room in the house as well as measure its temperature. Rooms with a 
large volume will have a greater effect on the 'average l than rooms with a 
small volume. 

Suppose the house has n rooms and the 

temperatures are 

vol umes of 

Average temperature 

tl, tz, t3, .......... tn with co'rresponding 

V 1, V2, V 3, •.•.•••••• Vn . 

= (Vltl + v2tz + V3t 3 + ....••.... + vntn) 

V 

where V = the total volume of the house. 
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VENTILATION. Every house or flat needs a supply of fresh air. The occ~pants 
need it to rea the and heating appliances which burn gas, oil or solid fuel need 
air for combustion. It is impossible to exclude completely the entry of fresh 
air since doors are often opened, windows nearly always admit some draught and a 
house with a suspended timber floor has air circulating beneath it to prevent 
timber decay. If new cold air is being admitted it follows that warm air leaves 
and this is the source of heat loss. You will need to estimate the amount of 
ventilation in your home on a six point scale. The code is a number in the 
range 1 to 6. 

Code - minimum venti l-;tion Sh~~-1=;·~n1Y be chose~- i7"yo~ n~~:r -~~e~ ·winda.::-, 
in winter and only use electric fires. 

Code 3 - average venti1ati'on - the smallest number you should choose if you have 
gas, coal or oil fires. =J 

Code 6 - high ventilation - choose this code if your doors and windows are 
often open.. . 

·~--------" _______ ~ . ....:r.b 4 -..u AA.:eAU4· :.CJi.l.~.,,**"_.:ae .......... >:::3 •.• &£ _1;'5El!I, 



r (tHf] • 
• 

Room Temperature /oc Vo 1 ume / m3 

1 21 25 
2 18 10 
3 18 22 
4 20 12 
5 16 40 

Total volume of house = (25 + 10 + 22 + 12 + 40) 

= 109 m3 

Average temperature (21x25 + 18xl0 + 18x22 + 20x12 + 16x40) = 109 

1981 
= ""T09 

You may like to try one,..of the following investigations concerning the temperature 
of your home. 

1 Are significant savings to be made by reducing the ave.rage temperature of a 
house? 

2 There are noticeable differences in heat loss due to climate. Towns in the 
north do have a colder climate. Use the commands TEMperature and TOWn to 
study the extra costs in having your home in different parts of the country 
and what reduction in temperature you would need to consider i.n order to 
~eep the heating costs the same. 

CO~HAND ?!ill 

> AVERAGE INSIDE TEI1F'ERATURE/DEG C ?~ 

COMMAND '!'TOWN 

/ CODE FOR NEAREST LARGE TO~N ?~ * CHOSEN ITE~:SHEFFIELD 
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11..ocA1l0N\. 

I nformat i on on the cl i mate of a numbe r .' n '/!' 'HU~= .• 
of towns in the United Kingdom is ~~0. 
stored on the computer in order that A ~~---
the heat loss of your home over a ''\I:. ., .......... 
Year can be real istically estimated. :- ;. 

~~e i ~~~~~d 0 ~o ~~nOO9~~~ ~~~~o ~ y~:e P' ;(\f~~'~!" · 7 
the code for the town wh i ch is near- ·2jo.~ .'~'T~ 
est to your home. The code numbers M' j • ~"'M 
are shown after the town names on the" ~: ••• ,.- "\ 

map • ~?"""'-11 .~ • •• ~« _\ 1\1 "!?' !'f" 

By i den t i fy i ng the geog raph i ca 1 _:~~IY '} c.ol~I1,C14 .. .~ 
1 oca t i on of you r home, the p rog ram is lIL"'sn - -~~_IX., ... ISIIS~'"!l' WOO" 

able to use the appropriate tariffs ... _~ 
for fuel costs. These vary a little ,it .'~ 
f 1 l · h • .~"D' rom p ace to pace I n t e coun t ry ,..~C" ~ ;. O""l:\ 
and th i s is a 11 owed for in the ca 1 cu- 1'111'" Lloo • ..._~n. ~ 
1 at i on of compute r output TAB LE 2. . ·u.uor'~ONC ...... p,!'D \, 

1 .TCQ CIOI ..... T • • LINed'L"' Annua heating costs which are critic- ," ."""'NO~}' ~ 
11 . s .... WSIU.'. -.0:1 V --.~ a y dependent on 1 ocat Ion can be U' ...... ,~ .Noe:~ 

obtained by choosing TABLE 3 fol10w- •... 10.3 _'Il0l /oW'OT., .. !:f""" 
NGltT'N,t,MII'fON 1 ~ 

i ng the RES u 1 ts command. • ....... .:IT ...... IO~~ '-".<OlCNUTlI 

CAMAa!HI.. • .:ouc.Utll ;r ... 
.- ;3 - '<,1-.• O&'CID " 

A further factor influencing heat ' ..... \"'L .... .~~ 

loss is the height of the dwelling ".,":w,:.:;r". 
IADlIT.·U • 'A\'ISlun ~ 

above sea 1 eve 1 . I f you home is'" -' ,"':'ON. ~J toog~"CM 
built on a hill then it may cost more ~""'CITO_ •• qm.<r_"'~~."~~~ 
to heat than others nearby which are ~---- -

. at a 1 owe r 1 eve 1. The and word ""~ _._;- ... .6
0 

for this factor is ALTITUDE; remember that only the first three letters are 
essential and then type t e eight in metres. If you do not know the altitude 
of your home, type -1. The average height of each town shown on the map is 
stored in the computer program. 

Similarly, the EXPOSURE\Of a house to ~ind affects heat losses significantly. 
Next to each outer sur¥ace there is an almost stationary]ayer of air which acts 
as an insulating layer. If the wind speed past the house is high then this 
insulation is removed. Clearly, wind speeds vary from day to day but it is 
possible to give an indication of the extent to which this factor is important 
by choosing an appropriate code number in the range 1 t05 for average conditions. 

Code 1 

Code 4 

Code 5 

wind still: should only be selected if you live in a town or village 
in a very sheltered location such as in a valley or if your house is 
closely surrounded by other houses. 

exposed: should be chosen if you live in a flat higher than the 
second floor. 

very exposed: should be used if your home is on high open ground 
and is not sheltered by other buildings or trees. 

command word 

can be 
urban, 

Computers in the Curriculum Project © Schools Council PUblications 1979 



1 ABERDEEN 
2 AEcERYSTWYTH 
3 BALLATER 
4 BARNST AF'LE 
:5 BELFAST 

6 BRECON * 7 BIRMINGHAM 
9 BRIGHTON 
9 BRISTOL 
10 CAMBRIDGE 

11 CARDIFF 
12 CARLISLE 
13 CARMARTHEN 
14 COLCHESTER 
15 DORCHESTER 

16 DOUGLAS rOM. 
17 DOVER 
18 EDINBURGH 
19 EXETER 
20 FORT WILLIAM 

21 GLASGOW 
22 GLOUCESTER 
23 GT YARMOUTH 
24 GUILDttORD 
25 HAWICK 

26 
27 
29 
29 
30 

HEREFORD 
HEXAM 
HOLYHEAD 
HULL 
INVERNESS 

31 KENDAL 
32 LE.EIIS 
33 LONDON 
34 LONDONDERRY 
35 LINCOLN 

36 LIVERPOOL 
37 LLANDU[INO 
39 MAIDSTONE 
39 MALLAIG 
40 MANCHESTER 

41 MIDDLESBORO' 
42 NEWCASTLE 
43 NORTHAMPTON, 
44 NORWICH 
45 NOTTINGHAM 

46 
47 
49 
49 
50 

52 
53 
54 
55 

S6 
57 
58 
59 
60 

61 
62 

OBAN 
OXFORD 
PENZANCE 
PERTH 
PLYMOUTH 

PRINCETOWN 
SALISBURY 
SHEFFIELD 
SHREWSBURY 

SOUTHAMPTON 
STOKE 
STRANRAER 
STRATFORD 
TAUNTON 

THURSO 
YORK 

[IEGREE 
DAY 
3740 
2950 
4000 
2750 
3150 

3400 
3050 
2900 
2940 
3150 

2900 
3320 
3050 
2995 
2820 

2900 
2900 
3470 
3150 
~500 

3400 
3050 
3150 
3100 
3600 

3300 
3850 
2900 
3150 
3700 

3400 
. 3450 

2940 
3300 
3150 

3150 
2900 
2900 
3550 
3200 

3450 
3320 
3250 
3100 
3200 

3500 
3300 
2700 
3600 
2750 

3250 
3700 
3000 
3200 
3150 

2900 
3400 
3350 _. 
3400 
2900 

3750 
325,;) 

HEAT 
YEAR 

225 
255 
2:50 
255 
255 

:!ss 
245 
240 
255 
:30 

255 
245 
2:55 
225 
255 

255 
230 
240 
255 
255 

250 
250 
225 
240 
240 

255 
240 
255 
230 
240 

245 
240 
240 
255 
230 

240 
255 
225 
255 
240 

230 
24::j' 
240 

240 

255 
240 
25:S 
240 
255 

245 
2§§ 
250 
240 
245 

245 
240 
255 
240 
255 

240 
240 

ALT 

14 
26 
91 

7.6 
18.5 

150 
157 

30 
40 
12.5 

16 
30 
30 
40 

100 

20 
40 
69 
30 
52 

55 
20 
lS 

130 
150 

89 
140 

45 
3.7 

30 

140 
130 

45 
10 
30 

10 
22 
30 
30 
58 

10 
50 

100 

59 

30 
63 
17 
23 
35 

30 
414 

SS 
131 
76.2 

20 
135 

15 
SS 
30 

2S 
17 

ELEC 

13 
9 

13 
4 

15 

8 
7 
2 
4 

8 
12 

8 
:5 
3 

16 
2 

14 
4 

13 

14 
7 
5 

14 

7 
11 

9 
10 
13 

12 
10 

1 
15 

6 

9 
9 
:2 

13 
12 

11 
11 

6 

6 

13 
3 
4 

13 
4 

12 
4 
3 

10 
7 

3 
7 

14 
7 
4 

13 
11 

GAS 

1 
7 
1 

12 
14 

7 
6 

10 
12 

8 

7 

7 
8 

11 

15 
10 
1· 

12 
1 

1 
12 

8 
10 

1 

6 
2 
7 
4 
1 

3 
4 
9 

13 
5 

3 
7 

10 
1 
:3 

2 
2 
5 
8 
5 

1 
11 

1 
1 

12 , 
12 
11 

5 
6 

11 
Q 
1 
6 

12 

1 
4 

OIL SOLID 

3 2 
:3 10 
3 2 
3 12 
2 15 

3 10 
3 8 
2 14 
1 10 
3 13 

1 10 
3 6 
2 • 10 
2 13 
:2 14 

4 
2 
1 
3 
3 

1 
:2 
3 
2 
3 

2 

3 
1 
:3 

3 
2 
1 
2 
2 

1 
3 
1 
5 
1 

1 
3. 
3 
2 

3 
:2 
3 
3 
3 

2 

3 

1 
2 
3 
3 
2 

::; 
2 

17 
13 

1 
12 

2 

1 
11 
13 
14 

1 

11 
3 
5 
4 

6 
4 

13 
16 

9 

6 
5 

13 
2 
6 

3 
3 
8 

13 
9 

1 
14 
12 

1 
12 

12' 
4 
7·< 

14 
7 
1 
9 

12 

2 
4 

Table B3 Data for the 62 towns which may be selected 

Compl"lters in the Curriculum Project © Schools Council Publications 1979 
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BLACKPOOL & FYLDECOLLEGE 

IMPACT OF MICROCOMPUTER USE 
ON COLLEGE CURRICULUM AND 
ORGANISATION. 

As part o~ M~ M.A. dissertation work I aM exaMining the iMPact 
o~ MicrocoMputer use on College curriculuM and organisation. 

This questionnaire has been pilot tested b~ being sent to a 
randoM saMPle o~ 50 MeMbers o~ teaching sta~~ and the ~ull 
surve~ is now being carried out. 

\. .. .. -

The data obtained ~roM sta~~ responses to this questionnaire~ 
in addition to their iMMediate use in the dissertation~ should 
prove use~ul in planning our ~u~ure develoPMent ~ this vital#_ 
but costl~# area o~ work. 

I do hope that ~ou will be able. to ~ind tiMe to COMplete the 
questions and return the papers to Me at BisphaM b~ ~ul~ 1st 
so that the anal~sis o~ the responses can be done d .... ring SUMMer 

Thank ~ou,. 

~ohn Gra~ 
Head o~ Division 
Ph~sical Science # Maths & COMPuting. 

,. 



• 

BACI-:CGROUND 

1. P1ease indicate which o~ the ~o11owing app1ies to ~ou :-

1 Part tiMe 1ecturer Principa1 Lecturer 

2 Lecturer I 6 HoD / HoF 

3 Lecturer II 7 Principa1ship 

1 Senior Lecturer 

2. P1ease state which Facu1t~ and DepartMent ~ou are based in. 

Facu1t~ ••••••••••••••••••••••••••••••••••• 

DepartMent ••••••••••••••••••••••••••••••••• 

3. Which courses do ~ou norMa11~ spend the bu1k o~ ~our tiMe on ~ 

A) Fu11 tiMe 

B) Advanced 
(Gr. III) 

C) TEC --------

--------

GCE --------

--------

===== 
AND/OR 

----------

----------
AND/OR 

----------

BEC 

MSC 

Others (p1ease speci~~) 

Part tiMe 

Non 
Advanced 
(Gr. IV&V) 

--------

--------

--------

-------

----------

---------

----------

----------

CltG --------

--------

ITB --------

--------

••••••••••••••••••••••••••• 

••••••••••••••••••••••••••••••••••••••••••••••••••••• 

••••••••••••••••••••••••••••••••••••••••••••••••••••• 

-1. What is ~our own specia1ist area o~ ski11 or training ? 



PLEASE RESPOND BY UNDERLINING 
YOUR ANSWERS WHERE APPROPRIATE 

5. Have ~ou ever seen a MicroCOMPuter being used ? 

YES NO 

6. Have ~ou had ANY 11 hands-on 11 experience ir. the use 
o~ a MicroCoMPuter ? 

• 

YES NO 

I~ YES please state the Machine(s) used and the 
extent o~ ~our experience. 

Machir.e (s) ••••••••••••••••••••••••• 

Experience NONE HOURS MONTHS YEARS 

7. What level o~ skill do ~ou have in the writing o~ BASIC 
prograMs ~or Micro~oMPuters ? 

NONE SLIGHT MODERATE CONSIDERABLE 

s. What level o~ skill do ~ou have in the use o~ COMPuter 
languages other than BASIC ? 

NONE SLIGHT MODERATE CONSIDERABLE 

9. Have ~ou ever seen MicrocoMPuters being used ~or applications 
in the t~pe o~ work ~ou usuall~ do at College ? 

YES NO 

I~ YES please give details :-



10. Do ~O'J EVER use a MicroCOMPuter in connection with ~our 
College teaching and/or adMinistrat.ive work ? 

YES NO 

I~ YES please give brie~ details o~ :-

i) the t~pe o~ use (including course title where applic.) 

ii) the Machine used 

iii) the ~requenc~ o~ use 

NEVER YEARLY TERMLY MONTHLY WEEKLY DAILY 

11. I~ a MicrocoMPuter becaMe available to ~ou~ could ~ou put 
it to use NOW ~or purposes ~or which ~ou do not presentl~ 
use one ? 

. ~. 

• 

YES NO 

I~ NO please identi~~ wit.h a tick which one~ or More~ 
o~ the ~ollowing reasons would prevent ~ou using it. 

===== 
----------

===== 

===== 

absence o~ appropriate 'Jobs' ~or 
the cOMputer to do in M~ area o~ 
work 

M~ own lack o~ experience/training 
in the use o~ the Machines 

===== absence o~ suitable cOMPuter 
prograMs ~or the 'Job' I would 

===== want the Machine to do 

===== 
other (please speci~~} 

===== 



I~ YES please give brie~ details o~ the purpose(s) 
to which ~ou could NOW put the use o~ a Machine. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

•••••••••••••••••••••••••••••••••••••••••••••••••• 

12. Do ~ou expect to see OVER THE NEXT FIVE YEARS a signi~icant 
increase in this College's use o~ MicrocoMPuter eqUiPMent ~or: 

College/DepartMental records 

Word Processing services 

COMputer assisted learning in 
courses other than cOMPuting courses 

COMPuter based assessMent1'Marking 
and grading 

sel~-paced learning s~steMs 
suppleMenting students' norMal classes 

IJse in the Monitoring and/or control 
o~ experiMents 

YES NO 

YES NO 

YES NO 

YES NO 

YES NO 

YES NO 

Please add an~ o+ .. her areas o~ COMputer use likel~ to develop 
over the saMe period • 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

. ' ........................................................... . 

13. Are ~ou generall~ in ~avour o~ College investMent in 
eqUiPMent ~or the purposes outlined above ? , 

YES NO 

I~ NO please olJtline ~our Misgivings • 

•••••••••••••••••••••••••••••• + ••••••••••••••••••••• 

•••••••••••••••••••••••••••••••••••••••••••••••••••• 

•••••••••••••••••••••••••••••••••••••••••••••••••••• 



1.q.. Do ~ou e>~pect. OVER THE NEXT FIVE YEARS t.o need to becoMe 
f'aMi1iar. or extend ~OI_lr f'aMi1iarit.~ wit.h. MicrocoMputer 
IJse in ~our area of' work ? 

• 

YES NO 

If' YES. then FOR EACH OF THE SOURCES LISTED BELOW. 
use t.he 1 t.o 5 sca1e provided t.o est.iMat.e what. Measure 
of' assist.ance ~ou wOIJ1d e>~pect. t.o get.. 

1 NOTHING 

2 JUST INFORMATION 

3 UNDERSTANDING OF PROBLEMS 

.q. WAYS OF TACKLING PROBLEMS 

S SOLUTIONS TO PROBLEMS 

Textbooks.Magazine artic1es.non-1"orMa1 
privat.e st.ud~ 

Direct.ed dLst.ance 1earning 
(e. g •• correspondence cOIJrses> 

Inf'orMat.ion/advice (via: correspondence or 
or t.elephone) f'roM LEA advisers. Moderat.ors. 
exaMining bodies. et.c. 

One-da~ conf'erences organised outside t.he 
Col1ege. 

Short courses inside/out.side Co11ege 
(NOT conf'ererlces) 

Extended par-t.-t.iMe courses inside/outside 
Col1ege 

Face to f'ace contact wit.h LEA advisers. 
Moderat.ors. exaMining bod~ represent.at.ives. 

Task orient.ed "workshop" sessions wit.h 
expert advice on hand. 

Part.icipat.ion in working groups of' teachers 
f'roM inside and outside t.he Col1ege. 

===== 

===== 
===== 

===== 
===== 

===== 
----------
----------
----------

----------
===== 
----------
===== 
----------
----------

----------
----------

===== 



15. P1ease ident.i"'~ wit.h a t.ick in which one~ or More~ 01" t.he 
1"0110wing areas ~ou wou1d 1ike t.o have t.he opport.unit.~ t.o 
deve10p ~our know1edge and ski11s :-

• 

BASIC prograMMing 

Use 01" t.he COMPUt.er 1"0r st.udent. records 
and genera1 adMinist.rat.ion 

Use 01" COMPut.er Assist.ed Learning Materia1s 
in courses ot.her t.han cOMPut.ing courses 

ExperiMent.a1 use 01" cOMPut.ers 1"0r dat.a capt.ure 
and cont.r01 app1icat.ions. 

===== 

===== 
====== 

===== 
===== 

====== 
===== 

===== 

Ot.her areas (p1ease specil"~) ••••••••••••••••••••••••• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Il" ~ou have expressed a desire t.o deve10p ~our ski11s in 
an~ 01" the areas Ment.ioned above~ p1ease indicate which 01" 
the 1"0110wing wou1d be t.he MOSt. accept.ab1e Met.hod o~ 
achieving t.his deve10PMent. :-

In-C011ege short. courses 

In-C011ege ext.ended part.-tiMe courses 

Short courses out.side Co11ege 

Ext.ended part.-t.iMe courses out.side C011ege 

Inl"orMa1 private st.ud~ 

Direct.ed dist.ance 1earning 
(e.g.~ correspondence course~ 
Open Universit.~) 

Use 01" cOMP~t.er assist.ed 1earning packages 
providing inst.ruct.ion in t.he use 01" the 
Machines 

===== 

====== 
----------

===== 
----------

===== 
===== 

===== 
====== 

===== 
----------
----------

----------

===== 



16. P1ease indicat.e ~our 1evel. of" agreeMent. wit.h t.he f"011owing 
st.at.eMent.s b'!:::J rat.ing EACH ONE on a sca1e 1"roM 1 t.o 5 as 
f"011ows :-

• 

1 STRONGLY AGREE 

2 AGREE 

3 NEUTRAL TO THE STATEMENT 

..q. DISAGREE 

5 STRONGLY DISAGREE 

I f"ee1· t.hat. t.he avai1abi1it.'!:::J of" MicrocoMPut.ers ===== 
is un1ike1'!:::J t.o have Much ef"f"ect. on t.he work I do 
inside C011ege over t.he next. f"ive '!:::Jears. ===== 

I aM OPt.iMist.ic about. t.~e possibi1it.ies f"or ===== 
cOMput.er use in M'!:::J work. 

I'M int.erest.ed,. blJt. f"rank1'!:::J I haven't. got. 
enough t.iMe t.o spend on it.. 

I'M int.erest.ed; but. I can't. see M'!:::Jse1f" 
having enough access t.o a Machine. 

I f"ee1 t.hat. t.he C011ege wou1d support. 
Me in t.aking an act.ive int.erest. in 
deve10ping cOMPut.er use. 

The spread of" cOMPut.er use in C011ege 
is dangerous. 

COMPut.ers are t.oo expensive t.o be 
wort.hwhi1e purchases in M~ area of" work. 

St.udent.s/t.eachers don't. have to know how 
cOMPut.ers work in order t.o use t.heM. 

COMPut.er assist.ed 1earning can on1'!:::J be 
ef"f"ect.ive when used wit.h ab1e,.high1'!:::J Mot.ivat.ed 
st.udent.s. 

----------

===== 

===== 

----------

:===== 

----------

----------

----------

----------

----------
----------

----------

----------

===== 
===== 



• 

Teachers are un1ike1~ EVER to be 'taken over' 
b~ cOMPuters. 

Students working at their own speed at 
COMPuter terMina1s inevitab1~ 10se out 
edlJcationa11~ because there's no c1ass 
interaction. 

Behind a11 the 'chip-techno1og~' iMage~ the 
MicrocOMputer is just another visua1 qid. 

Traditiona1 groupings o~ 'c1asses' each with a 
teacher wi11 disappear as More and More stud~ 
takes p1ace via cOMPuter-based open 1earning. 

Access to MicrocoMPuters wou1d a110w students 
on M~ courses to do Meaning~u1 work that just 
isn't possib1e at the MOMent. 

COMPuter-b~sed record keeping in M~ DepartMent 
wou1d iMprove our e~~icienc~. 

COMPuters are increaingl~ used outside. 
We just can't a~~ord to get 1e~t behind. 

This Co11ege is keeping we11 up 
with deve1pPMents in cOMPuter use. 

.. 

====== 

===== 

----------

----------

----------

----------

----------

----------

----------

----------

\ 

----------

----------

----------

----------

----------

----------
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APPENDIX G 

Only simple statistical measures have been employed in this study. The arithmetic 

me~. the standard error of this mean. and the value of chi squared for a number of 

one-way and two-way contingency tables have been computed where appropriate from 

the response distribution for the 77 codeable items in the questionnaire. The 

nominal character of the frequency data derived from these responses precluded the 

use of more powerful statistical tools than the chi squared test. Calculations of 

chi squared values. and estimates of their validity and significance. were based on 

the principles outlined by Guildford & Fruchter (1973) and Selkirk <Undated). 

Since neither the study in general. nor the questionnaire in aprticular. was 

planned as a means of testing specific research hypotheses. the statistical 

treatment has not been rigorous. No continuity corrections have been applied in the 

calculations. and. in some of the two way contingency tables used. the chi squared 

value is based on comparisons between observed frequendes and an expected 
.. 

frequency distribution which includes values below 1. This represents a breach of 

the accepted use of the chi squared statistic. which requires that (Selkirk. 

Undated) all expected frequencies should be over 1 and not more than 20% under 5. 

The raw data from the questionnaire could. by pooling of the frequencies or the use 

of other tests. be analysed more rigorously. One further feature of the statistical 

treatment used requires some explanation. In all contingency tables. one-way or 

two-way. where the responses to an item from Q.16 have been analysed. the observed 

frequency of responses has been compared with a symmetrical binomial distribution 

taken as 'expected'. That is. the null hypothesis. in each and every case where one 

of the G.1b items is involved. is that the responses from a population without a 

dearly defined attitude to the statement being considered would be normally 

distributed - with very few respondents expressing strong agreement or 



APPENDIX G 

disagreement, and most being neutral-to it. With only five possible responses to 

c:hoose from, a binomial expansion which breaks the total frequenc:y down into class 

frequendes of 1.116. 4/16, 6/16. 4/16. 1.116 of the total frequency represents the 

closest possible approximation to the hypothesised normal distribution. Given this 

assumption, higher (more significant) chi squared values are produc:ed as responses 

to the statements become more dearly defined: however, both unanimity of agreement 

OR disagreement with the statement, or even simple polarisation of opinion. c:ould 

produc:e identic:al effects on c:hi squared. Ac:c:ordingly. c:hi squared values have been 

interpreted by referenc:e to the direction and degree of devianc:e from normality as 

indicated by the arithmetic means and their standard errors. The lac:k of rigour in 

the statistical analysis employed means that inferenc:es based upon this evidenc:e 

must be treated witb a good deal of c:aution. Nevertheless. many of the c:hi squared 

values produced by the analysis are very high, so high as to allow the inadequades 

of the analysis to be ignored. 



The returned questionnaires have been retained for the present, and the coded 

information from them is kept, in full, in magnetic medium for use with the Apple 

II Plus microcomputer. The data are being used to identify suitable groups for the 

first familiarisation courses now being planned. 

In this appendix, the responses to Question 14 and Question 16 are presented in 
#I 

numerical and graphical form. 
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DISTRIBUTION OF RESPONSES 

ITEi"1 41 
1 2 3 4 5 

11 57 11 13 9 
11% 56% 11% 13% 9% 

147 RECORDS READ 101 USED HERE 
AVERAGE = 2.52475248 
CHI-SQUARED = 84.1980199 WITH 4 D.O.F. 

ITEM 42 
1 2 3 4 5 

44 23 13 12 5 
45% 24% 13% 12% 5% 

147 RECORDS READ 97 USED HERE 
AVERAGE = 2.08247423 
CHI-SQUARED = 47.4845362 WITH 4 D.O.F. 

ITEM 43 
1 2 3 

31 49 5 8 
31% 49% 5% 8% 

147 RECORDS READ 
AVERAGE = 2.11 

5 

7 
7% 

100 USED HERE 

CHI-SQUARED = 75.0000001 WITH 4 D.O.F. 

ITEM 44' 
1 2 3 4 

18 42 10 20 7 
19% 43% 10% 21% 7% 

147 RECORDS READ 97 USED HERE 
AVERAGE = 2.54639175 
CHI-SQUARED = 38.9278351 WITH 4 D.O.F. 

DATA CONCERNING THE 
FOLLOWING ITEMS IN Q.14 

Te>~tbooks.,. t"ll,aqaz ine art ic les 
l!.. non-f'orMal private' stlJd':::J 

Directed Distance Learning 

In~orMation/advice over 
phone./b~ letter ~roM LEA 
advisers.,. Moderators.,. etc 

One da~:s Con1"erences 
outside "'~he College 



ITEM 45 
1 2 3 5 

6 24 14 35 17 
6% 25% 15% 36% 18% 

117 RECORDS READ 96 USED HERE 
AVERAGE = 3.34375 
CHI-SQUARED = 24.9375 WITH 4 D.O.F. 

ITEM "16 
1 2 3 5 

7 17 8 37 27 
7% 18% 8% 39% 28% 

147 RECORDS READ 96 USED HERE 
AVERAGE = 3.625 
CHI-SQUARED = 34.2083334,WITH 4 D.O.F. 

ITEM 47 
1 2 3 

33 29 13 12 8 
35% 31% 14% 13% 8% 

147 RECORDS READ 95 USED ~ERE 
AVERAGE = 2.29173684 
CHI-SQUARED = 26.4210526 WITH 4 D.O.F. 

ITEM 48 
1 2 3 5 

9 8 9 31 39 
9% 8% 9% _ 32% 41% 

147 RECORDS READ 96 USED HERE 
AVERAGE = 3.86458333 
CHI-SQUARED = 45.0416667 WITH 4 D.O.F. 

ITEM .lf9 
1 2 3 5 

9 12 19 32 24 
9% 13% 20% 33% 25% 

147 RECORDS READ 96 USED HERE 
AVERAGE = 3.52083333 
CHI-SQUARED = 17.8541667 WITH 4 D.O.F. 

Df~ TI"' CONCERNING THE 
FOLLOWING ITEMS IN 0.14 

Short Courses 

E>:t.endeci part.-ti,,,e courses 

Face to f'ace contact. 
wit.h LEA advisers~ 
Moder.at.ors~ etc 

Task orient.ed workshops 

Teacher working groups 
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ITEM 61 
1 2 3 5 

13 32 18 48 34 
9% 22% 12% 33% 23% 

147 RECORDS READ 115 USED HERE 
AVERAGE = 3.1 
CHI-SQUARED = 98.9724139 WITH 1 D.O.F. 

ITEM 62 
1 2 3 5 

32 68 27 15 2 
22% 47% 19% 10% 1% 

147 RECORDS READ 144 USED HERE 
AVERAGE = 2.21527778 
CHI-SQUARED = 118.416667 WITH 4 D.O.F. 

ITEM 63 
1 2 3 5 

16 43 36 37 13 
11% 30% 25% 26% 9% 

147 RECORDS READ 145 USED HERE 
AVERAGE = 2.91721138 
CHI-SQUARED = 14.5034483 WITH 1 D.O.F. 

ITEM 64 
1 2 3 5 

12 43 31 44 15 
8% 30% 21% 30% 10% 

147 RECORDS READ 145 USED HERE 
AVERAGE = 3.04827586 
CHI-SQUARED = 17.8045977 WITH 4 D.O.F. 

ITEM 65 
1 2 3 5 

24 70 30 12 9 
17% 48% 21% 8% 6% 

147 RECORDS READ 115 USED HERE 
AVERAGE = 2.39310345 
CHI-SQUARED = 83.1931035 WITH 4 D.O.F. 

DATA CONCERNING THE 
FOLLOWING ITEMS IN Q.16 

••• unlikel~ to have Much 
e·f"f"eci:,. on the wor k I cio •• 

I aM optiMistic ••• 

I'M ini:.erested •• bl.--t not 
enough tiMe ••• 

I' ,.. intere·si:..ed ••• 
b-Jt not. enol.--gM acce'S!i ••• 

••• the College would 
support Me ••• 



ITEM 66 
1 2 345 

5 2 18 47 73 
3% 1% 12% 32% 50% 

147 RECORDS READ 145 USED HERE 
AVERAGE = 4.24827586 
CHI-SQUARED = 512.793104 WITH 4 D.O.F. 

ITEM 67 
1 2 3 4 5 

8 23 21 60 33 

DATA CONCERNING THE 
FOLLOWING ITEMS IN G.16 

The sPT"es:d of' COMPuter use 
• • • 

6% 16% 14% 41% 23% COMPuters ere too 
147 RECORDS READ 145 USED HERE e·xPensi ..... e ••• 
AVERAGE = 3.6 
CHI-SQUARED = 104.241379 WITH 4 D.O.F. 

ITEM 68 
1 2 3 4 5 

21 46 17 39 21 
15% 32% 12% 27% 15% St.Lldents/teachers don"i~ 

147 RECORDS READ 144 USED HERE ha ..... e .. ~o know how COMPuters 
AVERAGE = 2.95138889 wor".. • •• 
CHI-SQUARED = 60.3796297 WITH 4 D.O.F. 

ITEM 69 
1 2 3 4 5 

14 22 31 55 21 
10% 15% 22% 38% 15i~ • •• onl.~ ef"f"ecti ..... e •• • with 

147 RECORDS READ 143 USED HERE abl.e,. hic;:hl.~ Moti ..... ated ••• 
AVERAGE = 3.32867133 
CHI-SQUARED = 44.3473194 WITH 4 D.O.F. 

ITEM 70 
1 2 3 4 5 

43 61 16 18 7 
30% ·42% 11% 12% 5% -Teachers are- unl.ike·l.-== EVER 

147 RECORDS READ 145 USED HERE to be "taken o ..... er" ••• 
AVERAGE = 2.20689655 
CHI-SQUARED = 180.728736 WITH 4 D.O.F. 



DISTRIBUTION OF RESPONSES 

ITEM 71 
1 2 3 4 5 

11 63 43 23 4 
8% 44% 30% 16% 3% 

147 RECORDS READ 144 USED HERE 
AVERAGE = 2.625 
CHI-SQUARED = 30.4074074 WITH 4 D.O.F. 

ITEM 72 
1 2 3 5 

DATA CONCERNING THE 
FOLLOWING ITEMS IN Q.16 

••• there's no ini~eract.ion 

4 26 29 67 1,9 • •• .just anot.her visual. aid 
3% 18% 20% 46% 13% 

147 RECORDS READ 145 USED HERE 
AVERAGE = 3.48965517 
CHI-SQUARED = 54.5494253 WITH 4 D.O.F. 

ITEM 73 
1 2 3 4 5 

1 37 38 '56 13 Tradit.ional. 'classes' wil.l. 
1% 26% 26% 39% 9% disappear ••• 

147 RECORDS READ 145 USED HERE 
AVERAGE = 3.29655173 
CHI-SQUARED = 24.5908046 WITH 4 D.O.F. 

ITEM 7.4 
1 2 3 4 5 

10 31 54 37 12 
7% 22% 38% 26% 8% 

147 RECORDS READ 144 USED HERE 
AVERAGE = 3.06944444 
CHI-SQUARED = 1.83333333 WITH 4 D.O.F. 

ITEM 75 
1 2 3 5 

••• Meaninq~ul work that. 
.juSi~ isn't. possible now •• 

39 68 31 6 1 •• More e~~icient. records •• 
27% 47% 21% 4% 1% 

147 RECORDS_READ 145 USED HERE 
AVERAGE = 2.04827586 
CHI-SQUARED = 169.170115 WITH 4 D.O.F. 



ITEM 76 
1 Z 3 5 

60 64 17 1 Z 

DATA CONCERNING THE 
FOLLOWING ITEMS IN (2.16 

42% 44% 12% 1% 1% We jusi, can't a1""'f'ord to 
147 RECORDS READ 1.q.lJ USED HERE get 1e1"'t behind. 
AVERAGE = 1.756944.lJ5 
CHI-SQUARED = 375.601852 WITH 4 D.O.F. 

ITEM 77 
1 Z 3 5 

8 59 63 12 0 
6% 42% 44% 8% 0% The College is keeping 

147 RECORDS READ 142 USED HERE UP well ••• 
AVERAGE = 2.55633803 
CHI-SQUARED = 41.859155 WITH 4 D.O.F. 



Written for popular consumption,t via the college newslettert this summary of 

activity was produced in Spring 1980, by which time college computing had become a 

multi-faculty concern. 



Staff Ne'Ws Letter 

DEVELOPMENTS IN COLLEGE COMPUT1NG 

by Terry Cowham 

The advent of the microprocessor has resulted in rapid and 
substantial developments of computing in the college. _ There are, at 
present, microcomputers located on all 4 college sites which have 
been purcha.sed by 4 out of the college's 6 faculties. At present there 
are faci I I ti es for up to 30 users to simul taneousl y use computers, ('hands 
on' facilities). In additio,., an extremely powerful microcomputer located 
at Sispham, is used centrally for college adminIstrative applicatIons, 
as well as supporting some word processing instruction. 

I G Coil e<;e Administration 

C·; There has been a computer i sed sys tem for budgetary con trol, 
developed by Sill Dugdale, operating very successfully for the past 
year. This system entails all order and invoice details: (for about 

. 20, 000 Items each year) to be entered into the computer so tha t a 
comprehensive and up-to-da te weekly report of the coil ege's exact 
financial position can be provided. 

The sys-tem was initially Impl emented on lCL equipment which 
was rented. The inItial funds for this project being provided by the 
L. E. A. However the fall ing costs of computer hardware have meant 
that the college has been able to purchase an EquInox 300 computer which 
offers more power and sophistication than the (CL equipment at a 

-sfgnificanHy lower cost than the rental charges·. The bucget2ry contr·o/
system has now been converted onto the Equinox and further developments 
in administrative computing are being planned. To this end Sill Dugeale 
and myself will be coneucting a survey, between now and the summer, 
of manual systems operating in the college. This investigation will 
form the basis of future developments. 

C, 2.· Facultv of Comme~cial ane Professional Studies 

A computer located at Ar,sdell is used to teach word pro-
-cessing and office computer applications. Ron Hothersall has developed 

a word processing lea.rning package, consisting of graded exercises. and 
has also established a word processing service, where students can .. 
word process work submitted to the Secretarial Studies Department. 
Also 'real' administrative systems can be easily transferred to this 
computer to be used educationally for practical training in the use of 
computer systems. 

Very recently another microcomputer offering al ternative 
features has been installed in the Secretarial Studies Department at 
Sisph.am to :each word processi~g and offer similar facilities to those 
at Ansdell. Marlene Sradsh.aw and 8r-enda Garstang are worxing a: 
preSef'lt on a WOf"'d processing iearning package for:. this machine. 

The Commercial and Professional Studies Oepar"tmer'lt offe!"'s 
a computing compcnent on many of its cour"ses. Recently a two-day 
sel f~financ ing course was run on 'Sma 11 Computers for Business I 
through the La.ncastr i an School of j\1anagemen t. ih i s proved very 
·suc:ce·ssf ... i1 and is likely to lead to furcMer cevelopmetits. 

cent. / 
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A new full time two year course, the BEC/TEC National 
Diploma in Computer Studies, will be offered next year as a joint 
development with the Science and Mathematics Department subject to 
final ratification by BEC/TEC. This course is a significant development 
as it is the first time that a nationally recognised full time vocational 
course in computing has been available for the 16 year old, (with a 
minimum of 4 '0 ' level s). The BEC/TEC courses have the backing of the 
National Canpuier Centre and Industrial Training Boards. 

Facul ty of Academic Studies 

The Science and Mathematics qepartment is well endowed 
with a variety of microcomputer equipment, located mainly at Bispham, 
and there are plans for a well-stocked computer laboratory at Cl if ton 
Drive. 'A' level Computer Science is well-established at Clifton Drive 
and Blspham. Introductory courses for both staff and students have 
been developed by Pat OIConnel1 which have also serviced Fleetwood 
N~utical College. It Is considered important that all s~ents are 
given some knowledge and experience of cOljlputing. 

The use of comp!Jter assisted learlng (CAL) has developed 
in some subject areas, based particularly on materials developed by 
the Schools Council Computers in the Curriculum Project. Computer 
based simulations have been used in the teaching of geography, physics 
and economics and are being developed in the areas of biology and 
energy management. George Speight has qeen particularly active in 
using CAL for teaching physics, developing his own programs as well 
as using the SchQOls Council materials. 

Facul ty of Construction and Engineering 

The Electrical Engineering Department possesses a substantial 
variety of computer , equipment-based at Sispham. -The department h-as 
been very active in the development of microprocessor courses for focal 
Industry, which have been approved under the governmentsponsored 
MAP, (Microprocessor Applicatlon,Project) scheme. This has already 
resulted in income coming to' the college for the purchase of micro
electronic and microcomputer equipment. 

It is probable that the college wil.l be mounting a TSD course 
in microelectronics later this year which would result in substantial 
income to the college for equipping the course. During the present 
academic year the college has been running a series of 4-week in-house 
courses on computing for pre-graduate and graduate technical . 
apprentices in British Aerospace. 

As a resul t of the microprocessor courses which have been 
devel oped i_ -- the coil ege has been requested to and is in the process of 
running a county supported in-service training course on microp'rocessors 
for staff,at Fleetwood Nautical College. An in-service course has also 
been approved which will be open to staff starting in September. 

Associated with the college1s work in microprocessors'has 
been a consultenc;project placed with the college which is being 
currently developed by Brian Seedle and myself in conjunction with 
British Aerospace on a microprocessor based fuel control system for 
the next generation of aircraft. 

- 2 -



5. Facul ty of Art and Design 

Possibly one of the most interesting and significant growth areas 
in computing is the use of computer graphics. Joe Swift has received very 
wide recognition for his work in this area. His work has twice received 
attention in the national computing press. Most recently this was reporting 
the development of his computer aided design (CAD) package, ASKI, on the 
Facul ty's APPLE microcomputer. Previously such a development 
required a computer configuration costing a minimum of £50,000 - Joe has 
accomplished this for less than £3,000. . 

As the switchboard staff at Palatine and various colleagues will 
verify, Joe has been inundated by requests for his programs from 

ineustl"'ial users, universities, colleges and organisations interested in 
marketing the package. Enquiries have come from abroad - from as far 
afield as the University of Lisbon. 

Joe has also very recently had an article publIshed In the 
'Photographics' journal and has further very interesting developments 
planned for his graphics software .. 

6~ Some Planned Staff Trainino Courses 
H 

i) IUnderstanding Microprocessors' - starting September, 
1980. A technical course concentrating on programming of microprocessors 
in machine code, and interfacing with other equipment. 

Contact:Harol d Simpson, (Bispham 233) 

ii} 'DevelopIng Education Software' - starting Septemberl980. 
A course for col Lege staff concentrating on the educational appl ica tion 
of computers, teaching the use of the coil ege' s microcc~p--.Jt'ers-: and 
programming in BASIC. A substantial part of this course wil r involve 
developing a project in the member of staff's interest area. 

Contact: Derek Oliver (Bispham 305) or myself (Bispham 273) 

For further information on any of the topics covered please 
do not hesitate to contact me. 

Terry Cowham - (Bispham 273) 



This document presents some specific proposals, on behalf of the college, to the 

Lancashire County Worl:d.ng Group on Computers regarding the possible introduction of 

'computer awareness' modules into the curriculum, and for participation in he 

anticipated DES scheme. 

, ' 
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LANCASHIRE EDUCATION AUTHORITY 

WORKING PARTY ON COMPUTERS 

1. Computer Education for all 16 year olds 

If the above is agreed to be an objective which should be 

implemented in the short term, it is suggested that it could be best 

served by producing a short teaching and learning package on the use 

of computers for information retrieval. The package could be designed 

to be incorporated in a general studies programme and could consist of 

3 parts:-

(a) In-school microcomputer demonstration of a simple information 

retrieval program interrogating a file on floppy disk, which 

should be ereated by the school. 

(b) Case study of a real information retrieval system, such as 

the Computerised information retrieval services offered by the 

Lancashire Library Headquarters. 

(c) Information extraction exercise to be undertaken by each pupil 

filling i~ a coding form to be submitted to the Blackburn or 

Preston mainframe computers. Extraction would be from a 

la,rge data base using the FIND package, or a simplified version. 

It is suggested that the package be designed to occupy 

about 6 hours of the curriculum, and that it could best be produced as 

a curriculum development project. 

An integral feature of the package should be to foster staff 

development. Staff, to be responsible for presenting the package in 
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2. 

the school, should be: 

(a) Provided with a short course on presentation 

of.the package and computerised information 

retrieval; 

(b) Given responsibility for the creation of the 

school file used in the microcomputer 

demonstration. 



3. 

2. DES Development Programme 

(a) It is suggested that a curr~culum development project of the 

type outlined above, could be submitted for funding. 

(b) The following projects are being planned at the new Blackpool 

and Fylde College and may be deemed worthy of submission:. 

(i) Microcomputer Software for teaching Business and Commercial 

Studies 

( Experience has suggested that teaching computer applications 

in business studies is best served by a practical approach. It is 

planned to develop a series of simulated manual systems which students 

will use in an office context (stock control, payroll, sales and purchase 

ledger, etc). Computerised versions of the same systems will then be 

produced for a microcom~uter so that the student will be able to relate 

the functions performed by a computer system to the manual operations 

previously performed. This is intended to give business experience, 

microcomputer operating experience and to integrate with topics taught 

in a more theoretical manner, e.g. accounting, business organisation. 

(ii) Microcomputer Software Development and Conversion Programme 

The new college will have quite a large number of micro-

computers situated in several Faculties on several sites. For 

historical reasons the microcomputers are of various types and makes. 

It is intended to co-ordinate software development (produced for example 

in the above project), purchase, cataloguing and documentation. At the 

same time, whenever appropriate, it is intended to convert the software 

/ ... 
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4. 

so that it will be possible to use it on any of the different types 

of educational microcomputers. 

It is felt that an extension of this programme could offer 

substantial educational benefits on a local, regional or national 

scale where there are already a wide range of different microcomputers. 

(T. Cowham) 
17.6.79 
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An example of innovative involvement in the application of computers to educational 

needs is provided by the work done in the Faculty of Art & Design by Mr. Joe Swift. 

In this article he presents a summary of the field of computer aided design. 



Computer- aided design: 
DESP AC and the 
problems of creative 
interfacing 

J. G. Swift 

Over the last 20 years, there has been a growing 
trend in many commercial and industrial spheres to 
use computers as creative tools of great power, 
rather than simply employing them in their capacity 
of vastly extended storage systems. One of the 
most exciting avenues of research being explored at 
present is computer-aided design (CAD). 
Spectacular results in this area have been the 
subject of numerous media features, In this article, 
J.G. Swift, Lecturer in Computer Graphics at 
Blackpool and Fylde Col/ege, describes, in simple 
terms, the development of a program for a 
graphically-orientated computer design system. 

In the eventful history of the assimilation of computers by 
industry and business. the basic question that most 
people have at' some time asked is 'How do you get 
information in and out'? Generally speaking, most of us 
think in tenns of words, numbers and pictures. The 
computer, be it a giant mainframe installation or a 
desktop micro, operates by storing information and 
'processing' it in tiny individual parcels or units termed 
'bits', each of which represent an electronic statement 
about the information that has been fed into its circuits. 

It is immediately obvious that there is a 
communication barrier to be overcome. A great deal of 
money and research has been poured into surmounting 
this barrier, and it is heanening ,to learn that it is slowly 
breaking down under the pressure of new techniques. 
These techniques are leading us to the point where input 
of information and subsequent access to it may be an 
open book to any person with a reasonable degree of 
literacy and numeracy. 

One of the most exciting techniques that has been 
developed to facilitate the brain/ corn puter interface is a 
visual display screen system commonly known as 

J.G. Swift was born in 1925. He 
graduated from Liverpool College 
of Art prior to industrial experience 
as a fashion, theatre and graphic 
designer. In 1963 he was 
appointed lecturer by Blackpool 
College of Technology and Art. 
During the early 1970s he took an 
Honours Degree in the field of 
electronic data processing. 
Realisation of the computer's 
design potential led to his co
authorship of the DESPAC CAD 
package. He is currently 
developing an innovative 
computer graphics system at 
Blackpool and Fylde College. 

oIe": Planned Innovation, March/ April 1980 

interactive computer graphics. Here the memory of the 
computer can be expressed in terms of line pictures or 
diagrams upon a display screen akin to a television 
receiver. The visual output of the computer can also be 
presented on a plotting terminal or a printer, producing 
highly detailed maps. diagrams or drawings at 
breathtaking speed. What we are describing is effectively 
a window on the computer's memory. But very often. the 
simple regurgitation of stored graphic forms is not 
enough. If we are talking of interaction. then we must 
devise ways of continuously monitoring and altering the 
input and output of our electronic memory, in a word, 
interfacing our own creative ability with the power and 
flexibility of the machine. 

DESPAC, whose development as an interactive design 
graphics software package is the subject of this article. 
came into being in response to that first simple question 
on input and . output which I posed in my role of an 
industrial designer. 

A history of development. For some time now, in 
the US, Japan and some European countries, 
revolutionary techniques involving CAD have been 
employed with considerable success. CAD innovations 
have been less quickly adopted in the UK but. with a lead 
being set by major companies plus some significant 
contributions coming through from top research 
institutions, it looks very likely that computer-aide!i 
design will feature strongly in Britain's industrial scenario 
for the 1980s. 

I ••• it looks very likely that CAD will feature 
strongly in Britain's industrial scenario for 
the 19805 .. : 

Any person having a nodding acquaintance with 
mathematics knows that any drawing can be expressed as 
a series of vector 'points' exactly similar to a simple map 
reference system. Build up enough of these points and 
you have a flat drawing. Add a depth co-ordinate and it 
is possible to express any three· dimensional object, from 
a bridge to a saucepan, in terms of points. Most of this 
was known long before John von Neumann and others 
laid the foundations for its expression in electronic terms. 
Alberti, a distinguished Florentine architect and 
philosopher, produced 'a book on the science of 
perspective in the early 15th century. Descarte's 
revolutionary co-ordinate geometry was the talk of 
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mathematical circles in the 17th century. invented whilst 
the French mathematician strove to devise statistical 
methods to win at dice. These basically simple co
ordinate systems. when combined with modern 
techniques of matrix mathematics. allow the computer to 
shift, scale, rotate or shear the line systems of a drawing 
about their original co-ordinate system with 
extraordinary speed and flexibility. 

DESPAC works in a similar fashion. The mathematical 
power of its software package lies in the GINO-F graphics 
subroutines provided by the CAD Centre:' at Cambridge. 
Despite its sophisticated format and potential for the 
production of complex graphics. DESPAC is a complete 
design graphics system whose mathematical basis is 
completely transparent to the user. . 

I ••• modern techniques allow the computer 
to shift. scale. rotate or shear the line 
systems of a drawing about its original co
ordinates .. : 

An almost unlimited 3D resource. There is an 
element of purpose and one of good fortune in any 
successful design project. and DESPAC is no exception. 
Early research indicated that a particular type of mini
computer and a FORTRAN based high-level 
programming language was an initial design 
requirement. Further investigation led to the discovery 
that Preston Polytechnic poss~ssed both a PRIME mini
computer and GINO-F. the CkD Centre's Fortran-based 
graphics language. Experiments at Preston were carried 
out with the aid of Frederick Fowler. a distinguished 
expert in data processing, and co-author of DESPAC .• 
Work started with two-dimensional drawings using 
PRIME FORTRAN and the GINO-F graphics 
subroutines. This initial investigation led to the use of 
three-dimensional imagery. Howeve, as a person trained 
in art and design, I required fast imagery plus immediate 
response from the software, and the present system was 
cumbersome and slow. For the uninitiated, FORTRAN 
language has to be compiled to run; in other words it 
must be translated down to. binary machine language 
before the computer can respond. Any mistake in the 
graphics program required recompilation and, since the 
PRIME interactive system can take up to 24 terminals on 
line simultaneously, this could take from two to flfteen 
minutes. 

The answer to this speed problem lay in inventing a 
program that did not need to be recompiled for each new 
piece of graphic or design imagery. A program similar in 

'effect to the BASIC interpreter was devised whereby the 
drawing input would be taken in as a text or a data list. 
The program would then sort out the sequences of text 
instructions and send out the relevant calls to the right 
GINO-F subroutines in the FORTRAN format required. 
Most signiflcantly, the need for programming expertise 
was thus removed, leaving the designer free to do what he 
does best - designl 

A compact, easily handled program was needed, able 
to be held in a small area of memory. MENU (listed 
optional facilities) specifled to give perfect user interface. 
A choice of subroutines had to be made from 150 or so 
available. Our flnal choice of only 31 turned out to flt our 
requirements very well. In practical terms, three areas of 
machine expertise are required if a graphic design 

software package is to operate successfully. These are 
simple imagery capacity, transformed imagery and 
projected imagery. .. 

All are produced by compatible sequences of drawing 
data and viewing commands; when in the hands of the 
designer they must be simple and foolproof if the business 
of interfacing is not to be a source of frustration. 

Development of the general systems architecture of the 
program proceeded in tandem with the data capture of 
varied selections of design drawings. This provided an 
additional opportunity to explore combinations of 
viewing commands. From initial uncertainties about the 
position of transformed or projected images, a simple 
routine was reached whereby any view could be placed on 
the VDU in any orientation and size. For a person 
brought up to delight in visual imagery, it was 
tremendously stimulating thus to be able to create an 
almost unlimited three· dimensional resource within the 
co~puter memory, ready to be tapped at will. Numerous 
twO"- and three· dimensional drawings were entered at this 
stage to test the validity of earlier programming 
decisions. 

Fig. 2 The power of OeSPAC is illustrated by its ability to produce 
complex structural drawings of a yacht hull, a formidable task for even 
a highly trained draughtsman 

DESPAC's format is characteristic of the trend towards 
clarifying systems interfacing in the interests or" the non
specialist user. At a simple command such as Run, 
DESPAC places all the MENU options on the screen. The 
user's choice is set in motion by simple keying-in. Each of 
the options takes the user through to a secondary MENU 
speciflcation, leading to a chosen area of the program. 
These areas and an executive me that co-ordinates the 
DESPAC system are a set of interreI~ted program fIles. 
the building blocks from which the entire system is built. 
The lists of drawing or design data are themselves held on 
named data fIles. The whole package is a remarkably 
elegant exploitation of the PRIME computer's me 
handling techniqt,tes offered by Preston Polytechnic. The 
user need not be aware of the structure or me 
implementation of DESP AC. Given the MENU choice. 

oll:MJ: Planned Innovation, March/ April 1980 
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the system reacts immediately to any of the five 
commands, a description of which will clarify the 
procedure by which DESPAC operates. 

The first key op~ion allows the designer to enter his 
drawing list onto a named file, line by line, to be held on 
hard disc. The second option facilitates editing upon file 
recall. The third option enables direct entry of a drawing 
via the screen with the aid of cross- hair cursors on the 
TECTRONIX terminal. The drawing transformation 
and viewing option follows, whereby all filed drawings 
can be recalled and processed on the screen or plotter. 
Second level MENU choice allows the options of 
correcting entered data and also of subjecting the 
drawing to transformations and projections. For the 
designer, this last facility is a case of • once seen, never 
forgotten', for it represents one of the most powerful 
creative tools which technology has placed at our 
disposal. The fifth and final option key provides some 

fourteen drawing files with set transformations and views, 
in library form as examples of the capabilities of the 
system. This is DESPAC as it now stands. 

Development of DESPAC continues. Industrial 
consultation has led· to the development of a process 
intended to front-end one version of DESPAC with a 
digitising facility for Manchester University Medical 
School, adding some GINO-GRAF subroutines to 
visualise medical statistics by graph, bar chart and 
histogram. Latest research indicates exciting possibilities 
for DESPAC use with the new generation of 
microcomputers able to integrate half-tone and colour 
into drawings. The capability now exists to produce an 
effective micro-computercentric design system at a price 
which the medium-sized design studio could afford. The 
prospects for the innovative designer equipped with 
DESPAC are immensely exciting and grow wider almost 
daily. 
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Following meetings to discuss the potential for the use of energy based CAL 

materials across the curriculum, the college submitted the following proposal to 

the Education Service of the British Gas Corporation. 
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ENERGY CONSERVATION TOPICS 

We present below a sample of items for which it should be possible to produce 
algorithms implementable on the systems used in schools and colleges without 
sacrificing so much for simplicity that program results become unrealistic.This 
list is neither complete nor definitive - one of the most important parts of the 
package development will be the selection of valid "jobs" for the .machines to do -
so the list is presented as one of sug!~estions for further examination. 

The selection of items to be included in any EGC Energy Conservation CAL package 
will demand a thorough examination of the energy, computing and pedagogical 
implications of each proposed inclusion. 

1. 
Calculation of U-values for building elements from data input concerning their 
constructional materials. 
2. 
Calculation of heat loss for buildings from input data concerning construction 
details, dimensions and estimates of ventilation rates. 
3. 
Calculation of thermal comfort levels according to type of occupancy and to
external conditions. 
4. 
Calculation of solar gains on the basis of input data concerning construction, 
orientation and climatic data for the location. 
5. 
Simulation of solar water heating system to derive an estimate of potential 
energy gains and reductions in fuel demand. 
6. 
Calculation of heat gains resulting from occupancy factors and the use of 
appliances. 
7. 
Prediction from heat loss, calculated heat gains and degree days the expected 
fuel consumption for a centrally heated building over a given period. 
8. 
Estimation from input price information of likely energy costs resulting from 
the use of gas, electricity, solid fuel and oil in the building described. 
9. 
Simulation of the effects on heat loss, gains and an energy costs of the various 
"Save It" measures that can be applied. 
10. j 

Analog to digital interfacing of the machine to monitor temperature, humidity or 
ventilation conditions in experiments and/or in fieldwork carried out in 
students' homes or the school/college itself. Data capture, storage, 
manipulation, display and printout to provide a realistic basis for decision 
making exercises on conservation strategies. 
<continued overleaf) 
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In every case the emphasis would be on:-

a) building on students' off-line acquisition of information from practical work 
and/or retrieval from tables, graphs and other documentation. 

b) providing comprehensible instructions on and off screen that conceal the 
numerical complexity inherent in the operations outlined. 

c) presenting the computer as a time-saving tool being used to solve real problems 
rather than carefully stage managed lIexa.mples ll where all the numbers are made to 
fit. 

d) encouraging the teacber to see the microcomputer as a sensible addition to the 
other instructional media that he has at his disposal rather than as a (very 
expensive!) replacement for them. 

COMPATABILITY PROBLEMS 

A major problem for producers of educational software is the general 
J_ncompatibility of any of the different machine types being used in schools and 
colleges. . 

We feel that it is essential for any producer of educational software LOOKING FOR 
NATIONAL DISTRIBUTION to provide for the parallel development of materials for a 
range of presently used machines and, very importantly, to prepare for some 
contribution to the programme emerging from the BBC computer literacy project. 

We recommend develepment for four machines. These machines are detailed below and 
"most typical configurations" are presented :-

PET :the most widely used school system, usually cassette based with 
frequentlyno more than eK of RAM and probably with no ~ard copy fadlity. 

RML 380Z :second most widely used machine, likely to become more used since it 
is one of the machines chosen by the Dol for its schools project. Commonly will 
have no more than 20K of RAM (into which BASIC will have to be loaded before any 
programs), backup storage may be cassette or disk based, hard copy fadlity 
probable. 

APPLE II Plus :fourth most widely used machine, included because of its 
graphics capability and the huge range of peripherals that it can be used with. 
Likely to be the MUSE "educational configuration" with 48K, disks and printer. 



APPENDIX L 

BBC ACORN :the spedfication so far available for the BBC machines which are to be 
released from Autumn 1981 indicates a low cost but sophisticated machine that is 
almost certain to find its way into schools in large numbers - particularly since, 
along with the 380Z, it is one of the chosen Dol machines. 

It is impossible to say what configuration will become standard so both minimal and 
enhanced versions will need evaluation at the ea.rliest possible ~ime. 

THE PROGRAMS 

To provide programs of a range of sophistication with at least some of the more 
advanced machines' capabilities being used we propose that the package should 
contain :-

a) at least 50"10 of the programs no longer than 8K of program code 

b) as many as possible featuring "graphics" in screen output 

c) at least one attempting to utilise the data capture potential of the machine 

THE PROPOSED PACKAGE 

Having considered the problems stemming from the existence of incompatible systems, 
we suggest that the package should contain :-

TEACHER & STUDENT HANDBOOKS 

Consisting of background material, worksheets and illustrations relating to 
the energy conservation topics selected. 

These would contain nothing spedfic to anyone microcomputer system and 
hence would be provided to all users. 

MACHINE-SPECIFIC HANDBOOK 

Providing the particular loading and operating procedures required to run 
the programs on the available s¥stem. 

A full listing of all programs would be included here to assist the 
teacher-amend er who does not have a printer. 



APPENDIX L 

PROGRAMS 

These would be supplied on cassette or disk as requested by the user - it will be 
necessary to specify a number of systems for which the programs would be made 
available. 

Simple visual aids such as 35mm slides could usefully be included in the package if 
so desired. It may well be desirable to include any details relating to the AID 
interfacing work in a separate booklet. 

ARRANGEMENTS FOR COLLABORATION 

As a result of our interest and experience in the development of both energy 
education and cross-curricular computing, we have the capacity to undertake the 
production of CAL materials as outlined above. 

, 
The College facilities, including our wide range of microcomputer equipment, could 
be made available for such development. However, pressure on staff resources from a 
very high demand for educational & business computing courses makes it impossible 
for us to release the specialist staff involved unless we are able to fund 
part-time staffing to cover courses so affected. We are willing to organise this if 
suitable arrangements can be arrived at. 

Mr.Roger Wolfe has visited the Bispham site of the College and been shown the work 
being done here. He has discussed the possibilities for CAL work with our staff in 
some detail and should be able to give a very good impression of our ability to 
provide what you need. However, we are more than willing to organise any further 
visits that you shou~d require or to visit your offices for further detailed 
discussions. . 

In view of our need to carefully integrate such a project with our teaching work, 
it would be most suitable for us if any development were to commence in September 
1981 - and we would urge you again to consider the imminence of the BBC project as 
a factor reinforcing the suitability of an early starting date. 



This document presents the college submission made to the Chief Education Officer 

of Lancashire in May 1980 for proposed development to take pl"ce as a response to 

the government's antidpated Microeledronics Education Programme, It is included 

here as an indicc;,tion of the way in which the institution's development has 

proceeded, 



DEPAR~mNT OF EDUCATION ~~D SCIENCE 

MICROELECTRONIC DEVELOp~mNT PROGRAMME 

BLACKPOOL AND FYLDE COLLEGE OF FURTHER AND HIGHER BDUCATION 

Considerable development work is already being done within existing 
resources on a wide range of "hardware". General information on 
"Developments in College Computing" is provided in the copy of an 
article from the College Newsletter of 28th April 1980. (See 
Appendix I). 

Present Hardware Position 

A wide range of equipment is available and can offer "hands-on" 
facilities for up to 38 users, simultaneously. , 

The micro-computer equipment includes: 

PET Commodores:
PET Commodores:
S.W.P. Machines:-
380Z Research ?tachines:
North Star Horizons:
Apple 11:-
Equinox 300:-

College Software Developments 

Cassette based 
Mini-discs and printers 
Disc based 
Cassette and disc based 
Disc based 
Disc based with high resolution graphics 
Dual 8" disc, hard disc. Work processing 
facility. 

Educational course~in which the curriculum requires computing or in which 
C.A.L. packages,are used, are run in all six faculties of the College. 

Computer assisted learning packages are developed or being developed in a 
range of subjects; some 30 or more College staff have already acquired 
skills in ~arying degrees in programming and programming applications. 

A summary of present and future work in each faculty for training and 
software development is given below. 

FACULTY 

FOOD 

PRESENT DEVELOPMENTS 

College based in service 
staff training courses. 

FUTURE DEVELOPMENTS 

Hotel and Catering systems for 
Billing, Reservations, Stock 
Control, Payroll, Word Processing. 
C.A.L. packages. 



CONSTRUCTION 
AND ENGINEERING 

COMMERCIAL AND 
PROFESSIONAL 

ACADEMIC STUDIES 

COMMUNITY 
SERVICES 

ART 
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Microprocessor applications. 
Numerically controlled 
machine tools. 
C.A.L. packages and 
exercises. 
Microcomputer applications. 

Word processing C.A.L. 
Data processing. 
In-service staff training. 

C.A.L. packages. 
In-service staff training. 

Adult education computer 
appreciation courses. 

Computer graphics. 

COLLEGE PROPOSALS 

Monitoring and control 
systems. 
Computer aided design. 
Extension of present 
applications. 

Business systems, _ 
computerised office systems. 
Management education 
exercises. 

Microprocessor application 
to energy education e.g. 
energy monitoring and 
control. 
C.A.L. developments. 

C.A.L. packages for 
remedial work for education 
component of Y.O.P. courses 
and courses for handicapped 
students. 

Development of computer 
,Jraphic systems. 

The College intends, within its limited resources to continue with staff 
training, software developments for Computer Assisted Learning CC.A.L.), 
educational uses of microcomputers in an increasing range of courses,' and 
micro-electronic applications. 

The major constraints on the speed with which t~ese developments can take 
place are the resources, particularly of non-teaching staff, that can be 
made available. 

To allow the most effective use to be made, for the benefit of the 
College's 16,000 students, of the work already achieved and of future work, 
it will be essential to set up a soft-ware library. This will require 
cent~alising of programs, cataloging, documenting, maintaining and updating 
and the setting up of a suitable user system. Staff cannot be allocated 
sufficient time for this to be done satisfactorily. 

The need is for at least one additional member of the non-teaching staff who 
would be competent to operate the service and modify soft-ware to ensure 
compatibility between different micro-computer systems. 
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It is envisaged that this College service would be complementary to 
a County Project Centre in that it would provide a large and valuable 
source of software and documentation for other Lancashire users. Finance 

. would also be required to set up the initial facilities needed. Some 
estimates of costs are given in Appendix I. 

It is also requested that consideration should be given to an allocation 
of part-time teacher hours for remission purposes. 

Much of the development work summarised previously has been done by 
willing, motivated staff who have readily accepted t4at such work is, and 
should be considered as, part of their professional duties. However the 
educational needs for further development work will escalate rapidly. The 
College would wish to encourage staff who have already provided a sound 
base to build on, to continue, and expand this work. Whilst it may not 
be possible to reduce the teaching hours of the lecturers involved, if it 
comes within the terms of the D.E.S. scheme, an allocation of remission 
hours would allow the College to provide some recognition for these staff. 
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BASIC is th~ computer language almost universally used at present in educational 

programs. It is easy to use for writing simple programsf although its disadvantages 

become more apparent as the length and structural complexity of the program 

increase. Nevertheless, it is certainly possible for 'amateur' programmers to write 

sophisticated applications software in BASIC for the microcomputers used in 

education. 

During the programming sessions of the five week familiarisation course, an attempt 

should be made to provide teachers with enough facility in programming so as to be 

able to get the micro to do some kind of job for them, using a number of BASIC 

instructions and commands. 

Following explanation of the layout of the machine keyboard, a number of simple 

program entry exercises should be carried out. Some examples might be :-

INVESTIGATE THE COMPUTER'S RESPONSE TO THE 
FOLLOWING SETS OF INSTRUCTIONS 

10 INPUT X' 
20 LET Y = ~ * X 
30 PRINT X 
40 PRINT Y 

10 INPUT X 
20 INPUT Y 
30LETZ=X+Y 
40 PRINT X, Y, Z 
50 PRINT X; Y; Z 



10 INPUT X, Y 
20 LET S = X + Y 
30LETD=X-Y 
40LETP=X*Y 
50 LET Q = X / Y 
60 PRINT S,D,P,Q 

APPENDIX N 

Extensions of these exercises will reveal the priority of numerical operations that 

the machine uses and, havine explored the machine's ability to cope with number 

input, the use of string variables like people's names can be introduced. The use 

of strings in program statements to prompt input and li!xplain output on the screen 

is important in any real program and will soon be needed. 

Much of what is lea1"ned during 'hands on' sessions results from unstructured 

exploration of the machine's responses to user input. The identification of a 

'project' task BEFORE the programming sessions start should guide the user's 

exploration just sufficiently to maximise beneficial use of the short time 

available. Tasks suggested might include getting the average mark of stuf;1ents on a 

class test, a program to convert some imperial units into metric ones, or one to 

total and print out' the week's shopping list and cost. There are lots of ways of 

programming a micro to do these tasks, and stUdent ~iscussion of the various 

possibilities will form a valuable part of the learning experience. Sophisticated 

programs cannot be expected after four hours 'hands on' experience, but working 

programs performing recognisable tasks are certainly possible. 



APPENDIX N 

The following is an example of a program that might be expected to emerge at the 

end of the course; it is a working program, using a number of the most important 

instructions which performs a simple (but manifestly useful) task. 

10 REM GET CLASS TEST AVERAGE MARK 
20 PRINT "TYPE IN THE DATE OF THE TEST" 
25 REM ACCEPTS A STRING VARIABLE 
30 INPUT D$ 
40 PRINT "HOW MANY STUDENTS TOOK THE TEST ?" 
45 REM ACCEPTS A 1'IUMERIC VARIABLE 
50 INPUT S 
60 PRINT "ENTER THE MARK FOR EACH STUDENT" 
65 REM TOTAL + COUNTER ZERO'D 
70 LET T = 0 : LET C = 0 . 
90 LET C = C + 1 
100 PRINT "ENTER THE MARK FOR STUDENT ";C 

'105 REM A MARK IS ENTERED 
110 INPUT M 

115 REM ADDS THIS MARK TO THE PREVIOUS TOTAL 
120 LET T = T + M 
125 REM CHECKS IF ALL MARKS HAVE BEEN ENTERED 
130 IF C < S THEN GO TO 90 
140 REM AVERAGE = TOTAL I NUMBER OF STUDENTS 
150 LET AV = T/S 
155 REM PRINTS OUT RESULT 
160 PRINT "FOR THE TEST ON ";D$ 
170 PRINT liTHE AVERAGE TEST MARK = ";AV 
180 END 

This program contains the essential components of BASIC program statements :-

LINE NUMBER 

INPUT, LET t PRINT 

V ARIABLES (Numeric and 'String ') 

BRANCHING INSTRUCTIONS 

In its development. and operation it would be necessary to become familiar with the 

important commands :-



RUN 

LIST 

LOAD 

SAVE 
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According to the type of teacher attending the course, the program would be 

amenable to a number of refining adaptations. For example, it would be very easy 

indeed to convert the test marks to percentages, or to calculate the standard 

deviation for the distribution of marks. 

As explained in th~ain text of this study, the level of programming experience 

provided through these sessions is intended to illustrate, for those who will do no 

further programming, the degree to which the machine simply follows the 

instructions defined by the designer of the program, that it can do no more and no 

less. On the other hand, the experience should give those keen to take an active 

development role in the use of the micro suffident familiarity with the equipment 

to enable them to proceed un~er their own steam in the absence of early follow up 

by higher level courses. Both groups should experience something of the micro's 

ability to capture the user's complete concentration, its consoling patience - and, 

during the programming sessions, its frustrating idiocy when it remains unable to 

understand the perfect program you have just asked it to run ! 

.. 



In preliminary formt this draft specification outlines the college's plans for an 

extended in-service course in which considerable emphasis is placed on practical 

guidance in matters such as the selection and operation of appropriate hardware and 

software. The paramount importance of good courseware in the CAL classroom is a 

major themet and staffing of this course would deliberately underplay the 

'technical' approach by involving CAL practitioners and the staff development unit. 



~J,_I~Q~POOL & FYLDE COLI.:-EGE 

~LASSR09M ~OMPUTING : 
A COURSE PROPOSAL IN OUTLINE 

COURSE COMPONENTS 

1. PRODUCT INTELLIGENCE 

a) hardware 

b) SOT'twa:re 

c> courseware 

2. EDUCATIONAL APPLICATIONS (20X> 

a> COMPuter educat.ion 

b> CAI 

C> CML 

d> CAL 

e~ adMinistration 

3. SOFTWARE DESIGN (35X) 

a> prOgraMMing techniques 

b> probleM a:nal~:lsis 

c> the s'::lsteM 

d> docuMentation 

e> evaluation 

~. PROJECT DEVELOPMENT (307.> 

COURSE ENVIRONMENT 

·A wide range o"f' hardware and 
educational applications ; a 
cOMPutet' laborator~ wii:..h 'hands 
on' "f'or 16; sta"f'~ involveMent 
"f'r OM pr o"f'essi ona 1 COMPIJti ng ,. "f'r OM 
CAL practitioners and "f'roM 
curriculuM specialists. 



A IF" IF" E iJ"..u D' ::u: X IF" 

The Computer Education Group of the British Computer Society are keen to establish 

a recognisable structure in the organisation of teaching about and with the 

computer at all levels of education. 

This extract from the proposed syllabus for a National Diploma in Computer 

Education is concerned with the use of computers as a learning medium. It provides 

guidance for suitab1e course content for the longer training courses the MEP 

believe will be needed. 



S.A 4. Computers in Education 

Objectives 

At the end of the course the teacher should be able 
to: 

(i) demonstrate a critical awareness of the wide 
range of possible uses of the computer as a 
teaching or learning aid: 

(ii) select and use effectively computer assisted 
learning techniques in his own teaching; 

(iii) design and develop simple educational 
programs; 

(iv) assess the technical quality of the available 
educational computing resources: 

(v) assist and advise other teachers in the use of 
the computer as an aid to learning. 

Syllabus 

S.A 4.1 The Computer in the Educational Environment 

Available Systems: a survey of the range of 
compu~er systems in use in education, their 
availability, capabilities and method of access, 
and the implications of these factors with respect 
to classroom use; the available programming 
languages and utility software for these systems; 
the ergonomic characteristics of relevant computer 
peripherals. 
Resource Management: the management of computing 
resources maintained within individual schools and 
colleges: the selection of appropriate hardware and 
software; the use of programmers: management of 
program development; the allocation of access time; 
review of the sources ~f information, guidance and 

'software for the teacher; maintenance and running 
costs. 

S.A 4.2 The Role of the Computer in Teaching and Learning 

Critical discussion of the proven and potential 
role of the computer through a survey of its uses 
in the following areas. 
Computer Managed Learning: monitoring student 
progress; routeing through modular courses; 
responsive allocation of resources such as 
laboratory equipment and learning aids: context 
free and content specific management systems: 
teacher and pupil interfaces. 
Computer Assisted Learning: programs as 
demonstrations, laboratory tools, and discovery 
learning aids; programs as examples of professional 
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tools in given subject areas~ programs as media for 
presenting case studies and 
simulations~ structured teaching programs; author 
languages. 
Psychology: overview of the use of computers in 
psychology~ computer models of the brain~ natural 
language processing~ artificial intelligence. 
Overview of Computer Assisted Administration in 
Education: course administration1 timetabling~ 
recordings analysis and reporting of educational 
information 1 information service for careers 
advisers. 

S.A 4.3 The Design of Educational Software by the Teacher 

Choice of topic: choosing suitable topics for 
presentation with the aid of the computer 1 matching 
the design of software to educational objectives, 
student learning styles, individual student needs, 
the capabilities of the hardware and the nature of 
the learning environment in which the programs are 
to be used. . 
Man-machine interface: selecting and designing an 
appropriate student-machine or teacher-machine 
interface: style of dialogue,' use of menus, command 
and prompt driven programs; alternative interfaces 
for novice and experienced userS1 special 
techniques to employ when using graphics. 
Repr~sen~ation: designing the most appropriate 
representation of information for graphics and 
alphanumeric output media. 
Systems specification (direct link with syllabus 
section S.A 1.3·on System Design). 
Flexibility: providing flexibility in terms of the 
ways in which the teacher can employ the software, 
and the students can make use of it. 
Structured teaching programs: the choice of 
educational mode11 objective and skill dependency 
diagrams1 criteria for routeing and assessment1 
teacher and student user guides • 

. S.A 4.4 The Use and Evaluation of Educational Software 

Compatibility: incorporating the use of computer 
based aids in existing courses; time and resource 
implications1 student and teacher skill 
prerequisites 1 ensuring student and teacher 
acceptance. 
New Courses: assessing the validity and 
effectiveness of computer assisted learning 
materia11 designing evaluation exercises; selecting 
the parameters to be monitored: structuring 
classroom observations; establishing cost 
effectiveness. 
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Assessment 

By a proj ect of about. 25 hours work (50 marks). 

Possible projects could be: 

(1) The evaluation of an existing package, or group of 
packages. 

(2) The production of a class demonstration package. 

Reading List 
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Kemmis, S. 
Atkin, R. 
Wright, E. 

Leiblum, M.D. 

LAM SAC 

NDPCAL 

McKenzie, 
El tan,
Lewis 

Feedback Procedures in prog~ammed 
Instruction 
Journal of Educational Psychology, 
Vol. 62, 1971. 

Computer Assisted Learning in Science 
Education 
Pergamon, 1978. 

Statistics for the Teacher 
National Foundation for Education 
Research, Slough, 1974. 

Preparing for Computer Assisted Learning 
Educational Technology Publications, 
Englewood Cliffs, New Jersey, 1972. 

The Use and Misuse of Computers in 
Education 
McGraw Hill, New York, 1974. 

How do Students Learn? - Working Papers 
on Computer Assisted Learning 
Occasional Paper 5, Centre for Applied 
Research in Education, University of East 
Anglia, 1977. 

An Analytical and Comparative Study of 
Computer Assisted Instruction 
Programming Languages, Their 
Characteristics and Usage 
Katholieke Universiteit, Nijmegen, 
Netherlands, 1974. 

Towards a Computer Based Education 
Management Information System 
Local Authorities Management Services 
and Computer Committee, London, 1974. 

All Reports and Papers. 

Interactive Computer Graphics in Science 
Teaching 
Ellis Horwood, 1978· 
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McMahon, J.F. 

Rushby, N.J. 

CERI/OECD 

IFIP 

Turnbull, J. 

BCS 

Rowntree, D. 

... 

Progress and Prospects in Computer 
Managed Learning in the United Kingdom 
Programmed Learning and Educational 
Technology, Vol. 15, No. 2, 1978. 

An Introduction to Educational Computing 
Croom Helm, London, 1979. 

The use of Computer in teaching 
Secondary School Subjects. 1976 

The use of the Computer in teaching and 
learning and many others 

The Computer in the learning Environment 
NCC, 1974. 

The use of the Computer as a Management 
Aid in Schools. Computer Education 

No. 23. 

Educational Technology in Curriculum 
Development Harper and ROw, 1974 • 
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