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The National Computing Centre Limited (NCC),

established by the British Government to extend and improve the use
of computers in the United Kingdom, is a major force in computer
science education. As part of the overall national plan, training
course packages consisting of lecturer's materials, visual aids and
student notes have been prepared for audiences of computer
professionals and for groups of users. For the former, a six-week
basic course and shorter advanced courses in operations research,
hardware and software updating, on-line systems, systems evaluation
and business information systems have been developed for systenms
analysts. Also available are courses in data communications, computer
management and first level programing. In the area of user education,
courses have been designed for secondary school students and for
business executives whose general responsibilities involve them with
computer projects. All these materials have been used successfully,
and thus the result of YCC's activity has been the creation and
implementation of computer science training programs which are both
educationally sound and 3rounded in practical experience. (PB)
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wl The United Kingdom computer market is increasing in size annually at a

rate of between thirty and forty per cent. This growthrate is not pecuiiar
to the United Kingdom, but presently the existence and influence of the NCC
on computer education is a unique feature of the British computing scene.

The National Computing Centre Limited (NCC) was established by the
Government &s a non-profit distributing organizationin June 1966. Its incoi:e
comes partly irom the Government , partly from the sale of its services and
products, or from membership fees. These members represent computer
manufacturers, consultants, users (Government departments, local authorities,
and private firms), and acccunt for some sixty per cent of the Country's
computing power, This unusual constitution enables NCC to act as a link
between Government, industry and commerce. The objectives of the NCC cen
be paraphrased as being to extend and improve the use of computers in the
United Kingdom. This is achieved through ro-ordinating existing activities,
acting as initiator and catalyst in the development of new techniques,
disseminating information and the best practices and procedures and by
providing 24vice, information and educational services. Even now, November
1973, it is still a comparatively smell organization employing about two
hundred including secretarial staff, but because of its impartial and unigque
position it has a significant influence on bhusiness, commerce and industry
in the U, K, and is “egin"ing tc have an impact on Curope. From the NCC's
inccptinr, cducation has been recopuized as being of priwe inpurcance, and
this psper desciiibes some of this work, both iu the training of computer
professionals and the education of computer users.

Systems Analysis Training

In June 1967, a working party represcating computer users, COmpuics
manufacturers and educational experts produced its repert.* This pointed
to & considerable shortfall in the supply of systems analysts, and proposed
that a national plan for systems analysis training should be established in the
U.K. The NCC was asked to convert this national plan into a reality.

Systems Analysis & Design Working Party Report (NCC)
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Diagrammatically the plan took the fellowing form:
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The method used successfully in implementing this scheme and indecd o)l

our subsequent educational work was the creation of packaged courses. A package
normally consists of - '

S )

| | Figure 1

1 Lecturer's Guide which provides:

- A general guide to the course including its objectives. a typical
timetable and general notes on the material and course

and then for caclh scssion \
- DPresenter, characteristics and experience of an 'ideal' presenter
- Session objectives
- 2 -~ ol t@ ) - 1
recommended teaching method

= Materialg i.e. supplies ond equipment
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- Summary of Lecture giving main parts to be covered,
keying in appropriate visuals, and giving guidance to
the time which should be spent on individual parts

.

- Lecture Notes, A complete narrative covering the subject
matter. Where exercises are involved, compicte solutions
are included.

2 Visuals - in the form of overhead transparencies .

Films - currently for the Basic Concepts Package only

3  Student Notes for each session
- Objectives
- Subject matter

- Copies of all visuals

A package attempts to eliminate the considerable development necessary
in any course, while 'at the same time bringing together the latest practical
developments and the Dbest teaching techniques. It has been seen that an
experienced teacher with the necessary practical experience can use a package
to present an integrated and tested course with the minimum of preparation.

The first package produced and tested by NCC was for the basic training
of systems analysts, It was anticipated that this would sell only in the U. K. and
that the total market was likely to be about thirty packages.

In fact, this proved to be a considerable underestimate of the U. K. market,
and failed to recognise the very large potentjal that exists overseas. The first
edition of the package appeared in November 1967 and was quickly taken up, and
replaced by an up-dated and more sophisticated version in January 1969. In
Octiober 1971 the third edition was produced and is still current. To date the
basic’ package is being used by over one hundred organisartions in the U, K., and
more than one hundved are in use in some thirty countries overseas. The
interest that has been aroused in the development has been world wide and has
becn shown at the various international computer conferences and exhibitions
which have been attended by NCC stafl, '

The users within U, K. fall into two categories, namely Colleges and Industry,
including computer manufacturers. The original conception was of a six-week

full-time course of 180 hours, but in practicc the course is now run in many

guises on a full and part-time basis. Overseas, the usersare eithex in education
or industry and include such international agencies as the International Labour
Organization. The material has alrcady baen translated into Frernch, German,
Spanish and Japanese, etc. '

As soon as tne hasic course had been created, steps were taken to develop
the other elements of the national plan. Representative working parties consisting
of members of industry, education and NCC were again set up to develop syllabuses
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covering the preliminas y modules and two packages covering Business Orientation
and the IFundamentals of EDPwerc the result, These packages were designed to
answer the need for computer staff who lacked business experience or systems
stalf who were lacking in compuring knowledge. As for the basic systems apalysis
package, this material was devcioped and tested and offered either to technic:l
colleges or to firms for the training of their junior analysts and is not normally
taught by NCC stafl. '

Whilst starting the development of the specialized courses, it was found
necessary to add to the national plan. The basic course for the training of
systems analysts was aimed at the trainee systems analysts with some husiness
and computing experience. In practice a number of systems analysts wcre
already active and relatively experienced who had not had the benefit of any
coherent training. It was therefore decided to develop a four -week
course in systems analysis and design aimed at this type of analyst. Our

" original intention was for NCC to run the course for one series only of threc

courses and to draw students from our membership organisations. In fact
fifteen courses for some 200 students were successfully organised bzfore
the coursc structurc was completely revised.

This version was felt to be necessary because of the changes in the
student population. Initially it had been necessary,to deal with essenticl
educational material even revising basic hardware and software, but during
successive course series the level of expertise has ri sen noticeably so this
type of scession was no longer relevant. By removing the now redundant sessions,
and by making the duration two rather than four weeks the course has received
a new lease of life, and is now at the beginning or yet anothe: series.

The final stage of the original national plan was the creation of the
specialised course modules., These cover -

Operational research
Hardware & Software updating
On-line systems ‘
Systems Evaluation

Business Information Systems

With the exception of Business Information Systems, they are scheduled to
last one week. The B.1.S. is a two week course. These courses are run cither
by NCC or the Colleges.

A more recent develophtent has been the a malgamation of much of the
material from the individual modules iuto the four week Professional
Development for Systems Analysts. This course is aimed at the senior analyst
and is designed to broaden his knowledge of the business environment and to
emphasige the role of systems work in this environment. It includes the study
of systems methodology in greater depth than can be done on the basic course,
detailed consideration of data hase ovganisation and management, systems
evaluation and an introduction to the use of O, R. techniques. Currently this
is being xun by NCC consultancy staif.
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Yo another development has bzen a Data Communications system course
ovganiscd jointly with the Post Office. The Post Office has considerable expertise
in the field of data transmission and indeed has prime responsibility in the U, K,
for dara communication systems. The course is intended for scnior data processing
specialists who are involved or may become involved inthe evaluation, design and
inplemeniation of comrinercial data cornrhunication systems. It sets out to provide
# deteited explanation of the techniques, services and equipment used for
transiitting data, and a knowledge of the factors to be considered in the design
of on-line systems. }
Both the basic and the specialised courses arce the basis of nationally
recognised examinations and certificates which are organized in co-operation
with the British Computer Socicty. The British Computer Society which is
the professional organization of computing specialists in the U. K. has worked
with the NCC in establishing a certificate award at both the Basic and Higher
Levels for Systems Analysts. The basic course is now completely established
and some 4,000 students have been awarded the Basic Certificate. The Higher
Certificate is slowly beginning to gather impetus and the Professional
Devclopment of Systems Analysts course has been spzcifically developed to
assist students to pass the Higher Certificate,

At present the Higher Certificate gives limited exemptions from the
British Computer Society's examinations. Negotiations are currently taking
place to extend the range of exemptions and to introduce certification at the
end of the two weeks systems analysis and design course. The basic certificate
is also now awarded in some other countries under arrangements by the NCC
and BCS. The certificale gives some recognition of a student's achievement,
in that he is examined by both internal and external examiners, and in addition
to a written paper is asscssed as to the personality and must pass a severe
viva voca. Furthermore, the activities of the external examining panel go
some way towards the establishment or a National Standard of course
presentation. '

Documernitation Standards

In keeping with its role as an initiator and catalyst, the NCC has producecd
systems documentation standards. The standards were originally produced
in 1969 and were a product of co-operation between NCC and its members,
and the distillation of the hest of other standards.* The standards arc designed
for use in any commercial data processing activity irrespective of applica-
tion avea or machine used. They are structuréd in such a way thar iocal
variations aud house rules can be added.

Any pood documentation must aid analysis, design, control, completeness,
communication and training. Our acceptance of this fact is shown by the place
standards training now takes in the trainirg of Systems Analysts. Wehave

developed courses to teach the standards, and the standards are now an

essential feature of all courses.
* Systams documentation Manual (NCC)
A system docomented (NCC)

Documenting systems - the user's view (NCC)
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Iigure 2

Management of the Commtar Irofessional
In 1969 attention was focussed on Data Processing Management training., A
report was produced in 1970" which identified the problem areas, the skills required,

and recommendaed ways of solving the problems.

The original course plun was for a series of six courses lasting up to 10 days.
In practice, it was discovered that three courses cach lasting four days met the
majority of requirements, and were aceeptable to porential course membsers, This
situation highlights a pracvical problem in any course development i, e. the problems
of reconciling the ideal lengtlh and content of courses, with the exiernal pressures
imposed on potential course members to completa their education in the mininum
time. :

The three courses which have Ixen produced are:-

A Computer Persoinal Mapagemoent This deals with the luman problems
inhercat in Data Processing and is suitable for those with responsibility fox

organising and conxolling staff,

O

l: MC * Management of Conputer-hased data processing (NCC)
T , :

’ |

B S A I AL LS S
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I Piamning and contro] of Svsrems Projects, This provides guidaice and
techniques (or planning and controlling systems projects and resources
and is suitable for those having supervisory responsibility in Svstems,
Programming or Projuct Teams, ox who are heing preparcd for such
responsibility.

1

C IManning and contryol of eperations rescurces. This provides guidance and
techniques for planning operations, resources and facilitics and controlling
the day to day running of an operations department. Jt is suvitable:for thosc
having supervisory responsibility in 2 computer operations department or
who are being prepared-for such responsibility.

It is recommended that those wishing to have complete sysiems development
management training take Modules A and B consecutively while operations
could take Modules B & C.

First Jevel programming

s

The most recent development in professional trainingis the devclopment of
a programming course,

This material is designed in four modules viz. :

Module 1 Fundamentals of E.D,P. This is the current edition of the coursc
originally produced as part of the National Pian for the training of
Systems Analysts

Module 2 Programming concepts and techniques - Not machine dependent
Module 3 ANSI COBOL - taught as a universal high level language

Module 4 CCBOL Project - consolidating the techniques and language by
writing, testing and documenting a suite of programs.

The total duration of all modules taken together is 6 weeks though it is
anticipated that there may well be hreaks hwteeen_the individual modules to allovi
for practical experience, /

The material which is in the final stages of preparation, deviates somewhat
from the normal packege format. ltach gession suggests a presenter's profile,
method of presentation, and in the case of moedulesl and 4, lecturer's notes
as a complete script with hard copy visuals. In Modules 2 and 3, lecture summarics
with dmings plus hard copy visuals with references are keyed in.

Student Notes are available for Modules 1 and 4

Modules 2 and 3 require that the lecturern-recommends an appropiiate texr book.
For Module 2 a text book will be available from NCC in Spring 1974, and for Moduie 3
the student is advised to use the appropriate manufacturers COBOL manuals or ;
the NCC DPublication Fundamenials of COBOL. ‘
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The muteried Yo hoen produced go that the colleges whio will normally
run this coarse, vili be prepering the studenes for City and Guilds qualifications.

Currcntly the Hemae Qffice Prisons #mFEprtment are using the material for the
educarien aid relinhilitation of noelected puisoners.

Schiools Viducation
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Early in 1904, NCC dzcid:wi o establish some form of data processing
educaticn in seccudary schools, Mans were drawn upand implementecd which
led to thedevelopment of a package that can be used by the teachers of sixth

formers (i.e. 16/18 age group) at school. The title of this package is "Computing -

Its Impact on Busincss and Society” and the title aptly describes its objectives.
In the U, K. there are approximarely 6500 secondary schools. As a consequence
of its unique constituiion, the NCC has Dbecen able to approach the problem
simply from the viewpoaintof national interest. Through the co-operation of
schools, iLocal Vduwusaticn Authorities, mewmnber firms (including manufacturers)
and Covernment Lizpartments, NCC has developed and tested its scheme

for extending compier educaiion in schools. A package has been produced
whiclt is available to the schoels at minimum cost. This js only possible
because NCC is nor a complecely profit-oriented organization and cash which
is camed in othey areas can be used in schemes like school education.
(Indec:d by law we cauiot distri bute profits). So far the package is being used
by schools and it is hoped to incrcasethis number to cover all the secondary
schools in the U. K. within the next ten yeavs. Once again considerable interest
has heencreated cverseas regarding the possibility of the use of this package.

The sixth forw package was designed for students of above average
ability and NCC wus quick to realise the need to givestudents of lesser ability
an apprcciation of computers in rmodern society. Assisted by educationists,
NCC produced guidelines to be used by any tcacher regardless of discipline.
The guidclines can b used jn an actual cormputer course or as a madule
within a different course such as the humanities, environmental studies, or
perhaps mathematics. _ '

The guidelines are in the form of a comprchensive set of teacher's
notes and iso ceontain full details of appropriate supporting materials. These

Cinclude a ser of pre-cut spirit duplicating masters which are used to produce

cheap student handouts. References are also made to films, slides, books,
articles and organisations that wiil he able tohelp the teacher in establishing
the course, '

This approach has proved to he even more successful than the 6th form
package, and is now bring used in schools for all types of pupil. An important
feature has been that teachers of many subjects haveused the material with very
good effect, e.g. cormaputer science, mathematics, remedial, physical education
and English.
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. During our work in preparing support material for schools it becaine

1 evident, that there was a major need for suitable visual and support. ‘The
result was the schools visual pioject film package. Scveral commercial films
were edited, a Jimited amount of new filim was shot and eight short concepts
films were produced. A niuth film produced by Barclays Bank was also added.
Ten scts of teaching notes are provided with cach film package. The notes give
in all cases a synopsis of the {ilm and wheve appropriata, a possilic Jine of
further developinent is indiczted by a senies of work cavrds. The material is not a
compiete course in itsclf merely it is supporting material for existing courses.

- A Student's Cobol package has been produced to hielp schools and colleges
who wish to introduce a greater clement of data processing into computer
courses. Aimed at the 15-19 age group it teaches a subset of Cobol - and gives
the student a balanced view of data processing topics. By using pre-punched

_ cards the problem of data preparation is virtually eliminated, and the student
can prepare a complete service deck ready for processing except for about
five cards that are dependent on the installation.

As yet another sevvice NCC has again co-operated with the British Computer

Socicty in publishing a guide to computers aid carecrs called "Working with
Computers. " ’ '

Management Educatjou

Since 1968, NCC has been very much involved in the education of user
management. This stems from the very firimly held belief that the success or
failure of any cornputer installation depends upon the involvement and commitment
of user managemeant, and that the computer exists to serve the organisation,

Our first major contribution in this field beganin collaboration with the
Engincering Industry Training Board. The EITBwas set up under the Industrial
Traj ning Act of 1964 which had the main objective of providing an increase in
trajincd manpower to improve training standards and toachieve a fair distribution
of training costs. The Training Board of which there are now twenty-nine, have
the power to establish a training levy which is collected from employers, and
to determine how their training grant system should operate.

In Decembexr 1968, NCC was asked by EITB to convert the proposals of a
joint committee representing training boards of computer manufacturers and
furihier education into a practicable serics of courses. The result was the
creation of a: ‘

one-day course for Chiel Executives
three-day course for Functional Directors
{ive-day course for Senior Managers

The last two courses wae fully residential.
The basic objectives of these courses were:

1. to digpel the mvstique associated with computer cquipment and
staffling

ERIC

Aruitoxt provided by Eic:




' - -0

2. -to define the role and degrec of involvement of all Juvels of
management in the yii anning and control of computer projects.

3. to emphasize the importance of fraining 'mrl -education for bothe
computexr and departmental siaif

The emphasis throughout is on the importance of managcineni’s |
contribution and the necd to e‘xert.i s2 very strict project contyol
over the introsuction or éxtension of compnter urage (see figure 3).
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Figure 3

The success of these courses is very apparent, Therehave been many
examples of members of the same company attending successive courses, and
as=a result of the co-operation with EITB, in-company courses have subsequently
developed. A total of 55 courses for some 800 directors and senior managers
were organised with the Training Board and to-date approximately 80 organisations
have used our .expertise in momnting in house courses. ‘The in-house husiness
~has proved particularly importunt since in some cases we have been asked to
run as many as 10 courses for a single company. '

ERIC
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Using the experience gained in the training of Systems Anslysts, the
TFunctiona) Dircctor and Scnior Manzgement material was packaged. 1t
was after this stage that our opproget=m=- courscs changed quite vadically.
ttially, we regarded our material as consisting of self containcu coursces.
We very quickly realiced that particulerly in the jurhousce environment thepe
might well bz limitations as to time, amd requirements peculiar to particulay
organisation. We thercefore developed the concepts of modern material
which is described latcr.

Our first efforts were dirccted towards the medium to large 61_°guni:3ﬂtir_m,
but we were constantly awarc of the needs of the smaller company. Once aguin,
the Engineering Industry Training Board provided invaluable suppoxt. Many of
the firms in the engineering industry are of small to medium sizc i.e, 20-400
employees. Increasingly these organisations are anxious to know what
computing facilitics are available, and what criteria should b used for
selection, NCC therefore developed a two day course, "Computers for the
Smaller Compary. " The E. 1. T.B., commissioned us to run a sevies under
their sponsorsiip. We are currently invelved in running these courses which
take place diving the week-end. The duration and timing of these courses i. e.
Saturday and Sunday has heen designed to meet the requirements of the small
organisation, The large organisation can spare one or even two executives
for short periods. In the small firm one ox two might be the only managers
s0 that they orce truly indispensable during the working week.

The scries is proving very successful andobviously has a laxge potential.
There is algo a demand for its application on an in-company basis in the
medium sized organisations.

This in~company ox "in house' course hasdeveloped into one of our mest
important activities, To date, nearly one hundred organisations covering the
whole spectrum of British industry have used NCC consukancy staff to run many
different types of computer course. The courses have cevered almost all areas
of professional training and user education and now account for moxc than 507.
of onr course running activities when related to the number of Student weeks
invelved, : ‘

Modular Material

Perhaps the most essential featurc of this technique isthe application of
strict standoxds in preparingcourse material, The package format described
at the beginning of the paper is followed and even the layout of typescript aid
typeface to be used mmsi he strictly specified. A major problem is existing
material which must mect the new standards. This is a problem which we arc
gradually overcoming.

The result of this approach is that we cannow produce 'tailor rnade’ courscs
from standard matexial. This apparent contradiction is expiained by our
ability ro meyge sessions from different courses to produce the roquired mix.
This approach.considerably reduces the development cost to the client, and
optimises the use of our cfforts. There ave «till of course some cxamples of
completely unique requirements which require spucial development, but these



are kept to a minimum,

Short non-residaent, 2l courses

PP

Our most recent developmenis hoave resuited in the preparation of «short
duration non-resciduntial courzos that concentrate on particular subjects, The
courses which normally last onc ox wwo diys are aimed atg:

Technical Appreciaiion
Control Aids

Prograinmer Aids

Systems Anulyst Aids
Business Syistems Appreciation

This new approach is u ircflection of the changing nceds of compiter users
in U. K., and NCC's ciforts to rmect these changes,

L X3

Results Within the United Kinpdom

The result of this activity in the UK has been the creation of schemes of
computer education which are based on «ound praciical principles. The NCC
fulfils a unique 1ole and is able to produce courses and naterial which ave
sound cducationally and yet are based upov practicay experlence, through the
co-operation of its membors both industrial and academic, It has proved possibie
to produce packages which can train systemns analysts, give managers a basic
appreciation and yet be used by compztent teachers in indusiry and colicges.

It is not claimed that this is the only solution of the problem of compiter
education, but it is a solution which produces almost imwuediate und very
valuable resulvs by the efficient use of Jimited resources.

ERIC

Aruitoxt provided by Eic:



