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'Computer Education' has made impressive strides during the past few years.
From the dilettante interest shown by Mathematics or Science Departments
in a few schools, the study of the computer has become a subject in its own
right in almost 2000 schools in the United Kingdom, a development encouraged
by the introduction of public examinations in the subject.

Névertheless the subject suffers badly from its history as the foundling of
the Mathematical Sciences, and a disproportionate emphasis is laid in most
syllabuses on the computer as a machine, the way in which it is programmed
and the logic by which it performs its function. In spite of the undoubted
attr‘actions of computer programming as a motivator of some children, and
the value of the machine as a symbol of the modern world, it is the author's
contention that the real importance of Computer Education lies in teaching
all children about the impact of its applications and implications,

The 'Information' course presented as Volume 2 was written during the
period of research to broaden the scope of the school computing course,
and to provide teaching material for teachers of any subject digcipline. A
description of the course and the reactions of the feachers who have tested
the material in two Hampshire schools forms the major part of this thesis.
Also important however are the insights gained by the author into the complex
subject of 'Information', and its potential role in lending coherence to, and

promoting expansion of, secondary school curricula,



In the following pages will be found:
a) A description of the educational scene in which the need
for an amount of defined teaching material is discussed.
b) A description of a course entitled 'Information' written
by the author between September 1973 and December 1974,
during the period of research.
¢) An account of the testing of the course in two Hampshire
schools and the reactions of teachers and pupils to the material
provided. The main emphasis of this account will relate to
the usability of the teaching material by teachers.
d) Some reflections on these reactions and on the place of
the 'Information' course in the general curriculum of
secondary schools,
e) In volume 2, teaching notes and pupil worksheets of the

'Information' course mentioned in b) above,

No attempt is made to devise or use technigues which measure 'progress'
or the 'learning' of concepts by teachers or children; the development of
measurement procedures which would be adequately sensitive to the com-
plexities of classroom teaching situations is a subject worthy of a research
project in itself,

The impetus for the development of a course on 'Information' came from
perceptions and realisations of inadequacies in that branch of education known
as Computer Education, not oaly by the author but also by others with longer

experience in the field. Worthy of special mention in this respect since they

Y

were instrumental in making the course development administratively possible
and in promoting many of the ideas included in its subject matter are Mr., M. D.
Meredith, Tutor in Information at the University of Southampton and the author's
perscnal tutor during the research period, and Mr. Ji‘D. Tinsley, formerly
Head of Education at the National Computing Centre, and currently Staff
Inspector of Schools for Birmingham Education Authority,

The methods employed and approaches adopted in its presentation through

teachers to the children emanate from the experiences, intuitions and opinions

fout
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professional.

The reporting of the teachers' reactions to the material is mainly factual,
most of the scurce material heing taken from recorded conversations with
them. The interpretations placed on the reports of the teachers can only
be based on personal observations, intuitions and impressions gained by
talking to them about the material, their backgrounds, opinions, preferred
approaches, strengths and weaknesses, perceptions of the classroom and
of children and their place in the teaching-learning environment. Mostly,
these aspects were articulated and expressed in discussion; occasionally
the teachers themselves were unable or unwilling or unaware enough to
express these relationships for particular lessons.

Lastly there are the insights and experiences gained by the author himself
over the period of development and testing. From a study which originally
bore the title 'Informatics as an Approach to Computer Education' has come
a course in which the Computer Education aspect has seemed to be
increasingly irrelevant to the real needs of teaching about 'Information’,
Thought and interaction, coupled with the need to exploit and discover means
of implementing both, have given their own percepticns of something akin to,
but different from, the original intent.

I am indebted to the following people and organisations for their help and
encouragement in the writing not only of this thesis but also of the course
which it describes,

To Mr. Maurice Meredith, my tutor at the University of Southampton, whose
helpful guidance and fund of ideas lightened the dark corners of my research.

To Mr. David Tinsley and Mr. John Turnbull, past and present Heads of
Department at the National Computing Centre, whose professional and financial
interest in what became known as '"The Ianformation Project' did not diminish
with the passing of time.

To a whole host of people not connected at first-hand with the project but
whose interest in, and enthusiasm for, the curriculum developments I was
trying to engender led them to read, appraise and advise at cach stage.
Among the many were Mrs. Barbara Dutton, former HMI, Mr. Bob Gammon,
Director of the Southern Science and Technology Forum, Mr. David Bothwell,
'Senior Secondary Adviser for Harapshire aund teachers, lecturers and admini-

strators far too numercus to mention.
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To my employers, IBM United Kingdom Limited, and in particular
Captain John Trechman, manager of Community Affairs Department, and
Mr, Ivor Bush, Community Affairs Projects Manager, who made the
project possible in the first place and supported it in many ways, not least
by paying my salary.

To the many contacts I made in developing Case Studies for the 'Information’
course, Mr. C, Grimmer, Miss., B. Subey, and Mr., G. Taylor of the
Transport and Road Research Laboratory, Mr. Keith Guard of the Southern
Gas Regional Board, and Chief Inspector George Baker of Hampshire
County Police. These and others gave without complaint, their time and
expertise when it was needed.

To the Headmasters, staff and children of the Yateley and Henry Beaufort
Secondary Schools, and in particular to the teachers who took part in the
pilot tests, Mr. Ray Cackett, Mrs, Sheila Oviatt-Ham, Miss Rosemary Trew,
and Mrs. Jackie Lord at Yateley, Mr. Harry Wright, Mr. Steve Ward and
Mrs. Jenny Leigh at Henry Beaufort, All gave time and expertise in
discussion and in the classroom, criticism where it was due and effort
when it was necessary. I salute them all.

Lastly, and by no means least, to my wife, Margaret, and two children
David and Jeannette. They have suffered my frequent presence at home,
endured my frustrations, made allowances for my preoccupations and,

most important, encouraged my aspirations,

Norman Longworth March 1976
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CHAPTER 1

Background to the Information Project



1.1 Some historical developments in education about computers in the schools.
A brief overview of the short history of Computer Education to illusirate the

context in which an 'Information' course was thought to be relevant.

1.1.1 Introduction
This thesis represents the history of a project from its initial conception through
its development into a course for schoolchildren and its testing in two Hampshire
schools, to the interpretation of feedback obtained {rom the teachers involved.
It charts the progress of an idea from birth to realisation and describes the
changes which have occurred and the growth of insights, some of them unexpected,
as 2 result. The intention was to fill & recognised gap in Computer Education by
writing a course based on information; the realisation was that the {illing of the
gap transcended the subject itself and education about computing as such became
just one aspect of the much more global concept of information.

This first chapter deals with the background to the project and outlines the way
in which the intention became translated into a gspecific action; that of developing
a course for schoolchildren which would help them understand the nature of
information and its place in their lives and in the modern world.

It describes historical and current developments in the field of Computer
Education and how the experiences of the author in this field led to a concern
about the direction and practice of these developments in the schools. It argues,
and produces philosophical backing for the view, that education about the impli~
cations and applications of using the computer is more important thaa education
about the way in which the machine operates. The author believes that m ost
children of secondary school age can be taught to appreciate these more nebulous
and intangible aspects given the right approach and the sympathetic teaching

which should be every child's right.

1.1.2 Difficulties in Computer Education

The exact date of the genesis of the electronic computer is not generally
agreed upon even in the best-informed computer circles. Indeed the exact
definition of the word is open to a variety of interpretations. Some people would
attribute the word'computer’ to the pile of stones used by the cavemasan to keep
count of his food stocks: others would point to the stored program, the means
by which the computer can hold within its memory the instructions it has to

perform, as being the major distinctive factor which separates the computer
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from the ordinary calculating aid. Certainly, in the thirty years which have
passed since ENIAC (Electronic Numeric Integrator and Calculatorj first began

to calculate the trajectories of ballistic missiles for the United States Military in
the basement of the Moore School of Engineering, Pennsylvania, and in the twenty
years since the early British computers LEO and ATLAS replaced the laborious
manual methods of assessing and verifying scientific premises, the electronic
computer has evolved more rapidly than any other single artifact in human
history. |

For the schools, keeping abreast of such rapid development is a particularly
difficult problem. The transition from valve to transistor to integrated circuit
has resulted in smaller, faster and much more versatile and reliable machines,
and at the same time left the'amateur far behind in terms of understanding
techniques, concepts and computer architecture. In many schools which operate
a computing course today, the concept of ferrite core storage, the tiny doughnuts
strung on wires which magnetise one way or the other depending on the direction
of current along the wires, is still taught as if the method were still used in
modern computers. Such methods have not been incorporated into machines
built since 1970. Semiconductor storage, in which as many as 4192 hits of
information can be placed on a single silicon chip less than a quarter inch sguare,
has replaced ferrite cores and no doubt will be itself shortly replaced by other
methods, perhaps based on magnetic bubbles or laser technigues.

In one sense this is sad. The ferrite cores were a very convenient way of
teaching children the essential binary nature of the computer, and it is perhaps
not important that the actual method is no longer in use. Nevertheless, this
example does highlight one of the problems of the teacher in keeping up with

developments in 2 high technology field and a rapidly changing society.

Historical Development in Computer Education

Some teachers have, however, made the attempt. During the 1950s and
early 1960s, schools interest in this relatively new machine, the computer,
centred in a few Science and Mathematics Departments, the former using the
then fairly well-known thermionic valve technology to construct such units as
binary adders and tape readers, the latter more interested in programming in
the machine and autocodes of the day. The relative complexity of hoth these
activities ensured that only the more able pupils were likely to take part. At

this time, too, the needs of the embryonic computer industry for staff,



operators, programmers and systems analysts provided some impetus and
justification for including computing 2as 2 school activity.

Towards the end of the 1860s the impact of the computer on the society we live
in was beginning to be felt. The enormous growth in the number of applications
the computer is capable of performing, the effect the machine has had in
accelerating the pace of change in society, its potential for solving, and perhaps
for causing, some overwhelming social problems, the likelihood that people in
the future will directly or indirectly be coming more and more into contact with
the computer, the ramifications of the use of the machine in many different ways
‘and in many different industries - all these and more led some of the leaders in
the field of schools computing to realise that dabbling with mathematical program-
ming or electronic construction is only the tip of a very large iceberg of Computer
Education. ‘

The Schools Committee of the British Computer Society was constrained to
produce a document ' Computer Education for AIl' in 19691, in which it was
recommended that all school children need to know something about computers if
they are to be able to cope with the society in which they will mature as adults.

In Scotland, which in many ways has advanced further than other countries of the
United Kingdon having centralised its educational computing resources in accor-
dance with a definite plan, the Bellis Reportj2 recommended that 'An introductory
course in Computer Studies . . . . should be provided for the great majority of
pupils. Teachers of various subjects should be encouraged to co~operate in
presenting this course.' What is perhaps more laudable is that the Scots
produced action as well as words, setting up six regional centres each with its
own computing resources and at which children are able to study.

In England and Wales, local regional computing groups, often based on formerly
established Computer Education groups of interested pecple and using the facilities
of a Polytechnic, College or Local Education Authority computer, have achieved
varying degrees of success in providing computer time and advice for schools.

3
The Hertfordshire Advisory Unit for Computer-Eased Education” is an excellent

1 Computer Education for All - a report by = working party of the British
Computer Society Schools Committee. Printed and published by the British
Computer Socicty, 29 Portland Place, Londen, WC1 ia 1970.

2 Curriculum Paper No.8 - 'Computers and the School' (The Bellis Revort)
Published by HMSCO, Edinburgh and the S c.ottish Education Departmen: 1

3 The Advisory Unit for Computer Sesed 7 ducat;’ig_zg A descriptive booklet,
Printed and published at the Unit Office, 15 St. Alban's Road, Hatfield, Herts.
1972,

.

oo
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example of this, having a full-time advisory and secretarial staff, and encouraging
teachers from all over the county to set up small working groups to assess and
satisfy their own Computer Eciﬁca‘cion neede, and to malke use of the resources
offered by the Unit.

Nevertheless, the connection between Mathematics and Computing still exists and
is seen by many to be more relevant than other considerations. Many of the local
centres owe their existence to the enthusiasm of mathematicians, are staffed by
mathematiciang and produce teaching material with an unashamedly mathematical
bias. Not surprisingly, the computer is regarded as a mathematical instrument by
the vast majority of teachers, notwithstanding the efforts made in some areas to

broaden its area of influence.

Recent Developments in Computer Education

We have already seen that the use of the computer raises a number of important
social questions which might be better discussed by a social scientist in the school
environment, since the impact of the machine on society is the sort of open~ended,
indefinite topic which the mathematician tends, if possible, to avoid. Since 1971
puter have been initiated. Largely from the initiative of the Scottish Computer
Education Group, but also carried out separately by other iridependent bodies, much
work has been done to create package programs which assist the teacher of any
discipline to put over concepts not easily taught by didactic or other means. An
example is the 'HAIKU' programl, which could be of much use to the teacher of
English in giving children a feeling for words, their meanings and their syntactic
framework. A fuller description of this is given in figure 1.1, while figure 1.2
describes another package prograrnz, by which a teacher of Home Economics may
impart the elements of nutrition to children of all secondary ages. There are now
many programs of this type which use the computer as a direct (and expensive)
teaching aid; some of them do not teach any better than the normal method, but
there are many areas in teaching in which the particular gualities of a computer to

diagnose and simulate would be extremely useful.

1 HAIKU - a program to write this 17 syllable Japanese verse form. Description
and pre program from Moray House College of Education, Holyrood Road, Edinburgh.
First printed 1972,

2 DIET - a set of convergational programs dealing with nutritional content of food
and budgeting. Teachers Manual published by Advisory Unit for Computer Based
Learning, Hatfield, Herts, 1972,



" Recent developments in Computer Education have tended to accentuate the trend
away {rom its mathematical origins. In 1973, two projects were set up to investi-~
gate its uses in two entirely different areas. The Schools Counecil 'Computers in
the Curriculum' project, based on the Centre for Science Education at Chelsea
College, has already produced several package programs of the type described in
the last paragraph, but mainly with a scientific bias. The National Deveiopment
Programme for Computer Assisted Learning was allocated two million pounds of
government money from six government departments to investigate and instigate
many different projects associated with the use of the computer to direct the
‘learning process. Few details have been published of the progress being made
but the most exciting aspect of this is that the government is at last taking an
interest in Computer Education, and that its interest is not confined to the mathe~
matical or the programming functions of the machine.

Nor have other bodies been entirely idle., The philosophical document "Ihe
Computer in Secondary Education’l, in a chapter which the author of this thesis
wrote, floated the idea of computer education as a link between subject disciplines
in the schools. The Local Authorities Management Services and Computing Panel
(LAMSAC) produced a document2 containing guidelines for Local Authorities which
wish to provide computing services for schools. The International Federation for
Information Processing has also recently produced a documenta extolling the
virtues of teaching about 'Information Processing' in schools.

Other developments are still at a very early stage or need decisions about the
feasibility of introducing them into the schools. Among them are the making avail-
abie of Local Authority databases, for example the Census data, to the schools for
retrieval and project work, the use of computer terminals in schools to access
large career files (a feasibility study has just been completedin Cheshire in con~
junction with IBM)4, the use of computers to solve many of the school administra-

tion problems andto provide the Headmaster with an information system, computer-

1 The Computer in Secondary Education -~ a report by a working party of the
British Computer Scciety Schools Committee. Printed and published by the
British Computer Society, 29 Portland Place, London, WC1. 1974.

2 Requirements for a Basic Schools Computing Service (LAMSAC) 1974
35 Belgrave Square, London, SW1X 8QB. :

8 Information Processing -~ published by IFIP Technical Committee 3
3 Rue du Marche, 1211 Geneva, Switzerland. Nov. 1975. '

4 ‘'interactive Careers Guidance Svstem' - a manual published by JRM United
Kingdom Limited Science Centre, Neviile Road, Peterlee. June 1975,




assisted~instruction, the direct interaction of computer and learner to éehieve a
particular learning objective and the cquipping of schools with computer terminais
so that they can perform all thesc things and perhaps alsc build up, process and
retrieve information collected locally by the children themselves.,

None of these are fundamentally mathematical activities by nature and ali of them
require the knowledge, expertise and specialist background of teachers from ail
sections of the educational spectrum. But the numbers of non-mathematicians
prepared to investigate what the computer can do for them is very small. Com-
puter Studies is still, in the minds of most teachers, the province of the mathema-
tician: of 600 teachers asking for information from the IBM Schools and Colleges
Computer Information Service and stating their specialisation, 580 were mathema-
ticians. Perhaps the emphasis in the past on Computer Education (ie the machine)
rather than Computing Education (ie what the machine can do) has helped to create
this situation: perhaps the historical development of the subject as a study of how

the machine works rather than why the machine is used has established the blockag

Lodieod

€.

Whatever the reason, the 'Information' course which forms Volume 2 "of this thesis

and is its main subject, was written to rectify this imbalance of interest. In con-
centrating on the information which the computer can process and in putting this
information into its context in the real world, the course was hoping to offer a

different perspective of Computer Education to the non-mathematical teacher.



Figure 1.1

How the program 'HAIKU' works in the classroom situation

(A Haiku is a seventcen syllable Jupanese verse form which describes
a mocd or 2 scene.)

The child completes a data sheet giving lists of words to be chosen by
the computer. The number of syllables in each word is also given.

List 1 List 2 List 3 List 4
Children 2 Straggling 2 Supperwards 3  Tearfully 3
Teachers 2 Ambling 2 Homewards 2  Eagerly 3
Staff 1  Extruding 3 Schoolwards 2  Slowly 2
Kids 1 Toothpasting 3 Pubwards 2 Noisily 3
Visitors 3 Bussing 2 Mumwards 2 Sadly 2
Perambulating 4 Bedwards 2 Rapidly 3

List 5 List 6 List 7 List 8
From 1 Yateley 2 School 1 Peacel 1
Prison 2 Bedlam!, 2
Academy 4 Poetryl 3
Paradise 3  Thanks Be 2
Despair. 2

The child now specifies in which order the computer is to extract
words from the lists, and how many Haiku to be printed.

12345678 40
The computer selects one word from each 1ist at randem and produces

as many Haiku as are asked for. The following is a selection {rom the
above lists.

Children Staff Teachers Children
extruding ambling extruding straggling
mumwards supperwards pubwards schoolwards
tearfully rapidly eagerly slowly

from from from from
Yateley Yateley Yateley Yateley
paradise prison prison Academy
Peace! Poetry! Thanks Be Despair!

The computer selects at ramdom and always produces a verse con-
taining 17 syllables. Some of these verses will be rubbish, some
adequate, and some good. Thus the child is thinking at three levels
in completing this exercise.

(1) Which words go into my poem?

(2) How can I make the computer put them into a sentence?

{3} Which are the good, bad or indifferent Haiku?



Figure 1.2

A b

How the program 'DIET' works in the classroom situation

This program can be run in batch mode or interactively using an
online terminal in the school. This description refers to the batch
version. ‘

The child is to devise a diet. On a data sheet he/she specifies how
many people the diet is for, which sex/age/occupation group the
people belong to, whether the diet is to be vegetarian and the
number of days.

3 ~- state 2ere how many people are to be fed
9 - gtate the sex/age/occupation group for person 1

10 -~ group for person 2
5 . ==~ group for person 3
NO -~ is the diet to be vegetarian?
1 ~- gtate the number of days planned for

Using a list of foods for which the nutritional elements are specified,
the child now enters the detailed diet. The example below shows
that given for one meal.

FOOD Shd Wheat Fried Eggs Toast Butter Milk Coffee
CODE 22 42 11 26 37 197
WEIGHT 90 180 90 - 20 500 10

These are now taken to the computer, entered by means of punched
paper tape, and the diet is examined for iis nutritional elements by
the program 'DIET'. The elements examined are:

Protein (grams), Energy (KCalories), Calcium (mgms), Iron (mgms),
Vitamin A (mecgms), Vitamin D (mcgms), Thiamine (mgms),
Riboflavine (mgms), Nicotinic Acid (mgms) and Ascorbic Acid (mgms).

The child is given a breakdown of the complete diet in terms of the
above elements and particular deficiencies or surpluses are indicated.

The child is now encouraged to correct the diet., Several variations

of this program are in use, some offering various special diets, others
offering the facility of pricing the items. For this latter appiication,
a databank of up to date prices is needed -and this leads to practical
follow-up work in the supermarkets and shops.



1.2

1.2.1

Information and Education

The context of information in modern industrial society, and the present and

future needs of school children for understanding how and why it afiects them.

Information ~ a social problem

In his highly publicised book '"Understanding Media'l, published in 1964,
Marshall McLuhan mused that 'automation is information and it not only ends jobs
in the world of work, it ends subjects in the world of learning'. Notwithstanding
the contentious nature of his assertion about a correlation between automation and
unemployment, a thesis which has yet to be demonstrated, the main theme of this
statement concerns change and the speed at which it takes place. An extension of
this idea is taken up later in the same chapter when, in comparing the nature of
electronic power to the old mechanical systems it has succeeded, he cites the
separation of the source of energy from the process of translation of information
as a major contributory factor.

The theme of change is taken up with gusto by the journalist Alvin Toffler in
'Future Shock'z, a book he describes as a 'study of mass bewilderment in the face
of accelerating change'. 1In typical journalistic, but entertaining, style many
examples of 'the swift and relentless change in the techno-societies, such that
yesterday's truths suddenly become today's fictions, and the most highly skilled
and intelligent members of society admit difficulty in keeping up with the deluge
of new knowledge'. As examples of what has been the exotic title of the'infor—
mation explosion' and the difficulties it has caused, Toffler quotes Dr. Rudolph
Stohler, a zoologist at the University of California, ('You can't possibly keep in
touch with everything you want to'), Dr. I. E. Wallen, chief of Oceanography at
the Smithsonian Institute, ('I spend 25 to 50% of my time trying to keep up with
what is going on ) and another Oceanographer who is reputed to have said, 'I
don't really know the answer unless we declare a moratorium on publications
for the next ten years'. Even the language cannot distort the broad general truth
known by all who do some kind of research work that the amount of information
available is outstripping the researcher's capacity to absorb it.

&

. 3 . . .
In 'Computers, Managers and Society' , published in 1969, Michael Rose takes

1 M. McLuhan, Understanding Media (Abacus, 1564)

2 A, Toffler, Future Shock (Bodley Head, 1970}

3 M. Rose, Computers, Managers and Society (Penguin Educational, 1969)

1.2, 1



up the theme of change and applies it much more directly to the influence of the
computer. In talking aboul computers he states, '. ... in the last ten ycars

the pace of technological advance has been even more rapid and each step has
become so bewilderingly impressive that there is surprise when the next comes
that there was any frontier to cross. The same goes for computer applications . « .'
He is, too, much more precise in his use of terms, believing that, 'automation is
a word which has heen overworked almost to meaninglessness’, and arguing for
'computerisation' as a process whose 'raw materials are data and whose chief
product is information'. Later, in evaluating the role of the manager in society,
Rose suggests that the computer's economic value is derived primarily from its
use as a tool which enhances the manager's own performance, but that this
responsibility goes beyond securing purely economic benefits for himgelf, his
company or even for society. Whoever exploits a new technology, he suggests,
must shoulder some responsibility for ensuring that its potentialities are not
misused. In the four areas of possible ﬁlisuse_, which he describes as being
oversystematisation, impersonality, centralised control and elitism, there are
already many examples of overenthusiastic responses to potentialities and too
much ignorance of pitfalls and dangers. 'Computerisation must be by actual or
implicit consent of the people who will be concerned with it, and this can only be
given or withheld realistically if the parties involved have some genuine appreci-~
ation of what the machine is, how it does its work and how . it will affect their own '
jobs and lives.' Thus although Rose is arguing a general case as it affects one
section of society, his thesis concerns the dangers of ignorance in all sections of
society.,

A more futuristic, optimistic and enthusiastic series of cameos of life in the
computerised scciety is offered by James Martin and Adrian Norman in '"The
Computerised Society’l, published in 1970. Although it is dotted arcund with
aphorisms and platitudes such as 'After growing wildly for years the field of com=
puting now appears to be approaching its infancy. (Opening sentence of the report
of the US President's Science Advisory Committee on Computers in Higher
Education, 1967.)' and, 'We have to bring the entire human race, without exception,
up to the level of semi-literacy of the average college graduate. This is what may
be called the minimum survival ievel . . . (Arthur C. Clarke)', the book neverthe~

less offers some fascinating extrapolations by two authors who can also genuinely

g

1 J. Martin and A, Norman, The Computerised Society (Pelican, 1970)




be said to be technologists and researchers, They begin by acknowledging that
'the man in the street has felt the impact of computers ouly indirectly . . . he
does not, and he need not, understand them . . .°'

They go on however to point out some of the possible effects of such things as
networking of computer systems, the use of telephone lines and other telecom-
munications media, the potentialities of the new machines in which contact between
computer and consumer ié likely to be much more direct and personal, applications
such as the Retail Store System, the direct ordering over the telephone of groceries
and other items, Computer-Assisted Instruction, a whole range of information
services for the home, the school and the place of work. In the light of this, they
say, 'we need new laws, new education and new attitudes . . .' The danger is
that two cultures exist, those that know about, influence and are able to cope with
the implacable growth of ‘computer interference in our lives, and these who ignore
the implications. 'Most sociologists', they say, 'trail along some way behind,

- usually not quite knowing what is happening. Behind them come the majority of
civil servants, clergy, lawyers, politicians, and last of all teachers who are pre~
paring people to live in this new age. They are bewildered, misinformed, and
more often than not, disinterested. They bhelong to the other of the two cultures,
Meanwhile, society hurtles onwards down the lines of least technological resist—~
ance'. The rest of the book goes on to tell us, in glowing terms, about the
changes computers will bring into our lives - about how the police might use the
machine, how the child may be educated by the machine, how the computer will

be an essential feature of every home, how the cashless society may be created,
all examples of direct man~-machine interactions and all convincingly argued from
a sound current technical knowledge.

These arc quotations from just four of the many books and pamphlets on the
effects of computerisation on our society, whether they be messengers of the
technological chaos and doom to follow or presagers of the enhanced quality of
life to be expected in the years ahead. The great majority of them point to the
effective education of both children and adults as a first necessity in enabling
people to cope with the changes which will inevitably come about; education to
alleviate the effects of mass unemployment (McLuhan), mass bewilderment
(Toffler), mass ignorance (Rosej, or mass misunderstanding (Martin and Norman).
And yet, as Martin and Norman also point out, the education service is at present
ill-equipped to answer the demands made upon it. There is a shortage of aware~

ness among teachers, a shortage of teaching material for both teachers and
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children and a shortage of communication between the opposite sides of the'two

cultures.'

The Individual and the Organisation

Modern man has been conditioned to accept certain criteria as evidences of his
progress faster and more reliable systems of communication and transportation,

greater social mobility, the availability of more and more labour-saving gadgets

- are some of these, and what must now be added as an essential ingredient is the

availability of information and his capacity to store, process and retrieve it at a
personal level. The devolution of decision-making power to the citizen has
always been a tenet of true democracy. As society becomes more complex, as
information becomes more avaﬂable, its interactions more involved and the meang
of its dissemination more sophisticated, the burden on the individual to act as a
clearing~house is vastly increased. And as decision becomes more and more
equated with information, from the business organisation operating its manage-
ment information system to the punter betting at the races to the farmer seeking
to maximise his crop production, so does the possibility of powerful authority
misusing the channels of information communication increase. One essential
criterion of the value of education to the individual of the future, especially
within a democratic system of government, will be in his capacity to receive,
assess critically, store methodically, retrieve dynamically and communicate
effectively the information he needs to know in order to carry out his function as
a citizen and a worker. Gut feeling and emotion will still continue to colour
interpretations, as they have always done, but the complexity of the computerised
society demands that information beran increasingly important adjunct to
decision~-making at the personal level.

As with individuals, so it is with organisations. The needs of, for example,
a Research Establishment for information has long been acknowledged though
not often expressed in these terms. The Transport and Road Research
Laboratory at Crowthorne, which forms the material basis for module 5 in the
'Information’ course (volume 2 ) can be likened to a large computer. The
experiments carried out on its research track provide information from which
decisions about the future design of cars, roads and safety features are made.
In addition, information from a wide range of external sources, from Police
Stations all over the country and other research establishments throughout the

world for example, is processed at the laboratory, and the whole purpose of the
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exercise is to make recommendations to the Government about transport policy in
the country. In effect it is & data collection, analysis, preparation, storage, pro-
cessing, retrieval and communication operation and exactly the same can be said
about any computer system. Information is both the raison d'etre and modus
operandi of the Transport and Road Research Laboratory, and the only justification
for its existence. And of course, within this huge information sysiem there are a

great number of subsystems each involving different people at different levels and

.each contributing to, or sometimes detracting from, the success of the whole.

Parallels can be made with almost cvery other business, cultural or educational

establishment in the country.

A summary

To summarise, the social importance of information education in modern society
covers three main areas:

(a) It postulates that the computerised society, as it has been called by at
least two of the references, demands an awareness among people at a level far
greater than exists at present. If this awareness is not taught, then the potential
abuses of the machine by unaccountable authority are far more likely and far more
serious, and the potential capacity of the computer to help solve some of the pro-
blems with which we are faced is reduced.

(b) At the level of the individual, his capacity to become involved in the
computerised society and his ability to adapt to the changes it will inaugurate will
rely on his personal information handling ability. Also related to this is the amount
of personal freedom the individual is able to maintain within a democratic framework
of society.

(c) At the organisational level, the efficiency of its results is directly
related to the efficiency by which it sets up and analyses its information systems
and subsystems. This demands a high degree of insight on the part of senior

management and much awareness of the objectives and purpose of the organisation

on the part of those who work for it.

Martin and Norman first published 'The Computerised Society' in 1970, McLuhan
published 'Understanding Media' in 1964. In terms of the adoption of new ideas

from genesis to fruition this is not a long period of time. Only now are educa~

tionists beginning to take the ideas and warnings seriously. The fact that they
are expected to adapt so rapidly says something about the speed of change in the

modern day. The fact that very little is done in schools says somcthing about the
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reaction time of the education service. The apparent paradox is tenable only if

one considers that sooner or later the education service will have to eatch up with

society- it cannot be the other way round. The 'Information' project -is one

[

0
device by which it is hoped that this process may become sooner.



1.3

1.3.1

A rationale for an 'Information’ course.

The scope of the subject.

Introduction

The historical development of education about computers in schools has, as
outlined in section 1.1.2, led to a situation in which, by and large, the
Mathematics Department teaches the elements of programming and logic, and few
applications and implications are discussed. It is often only in schools where
Computer Studies is taught as a subject in its own right, usually to examination
level, that these extra dimensions have been introduced into the curriculum, and
then they are often taught in desultory fashion as an afterthought to the main

business of effective programming. Thus the machine is treated as if it were an

inevitable part of the world outside, which it often is, and no attempt is made to

explain its existence, to justify why it is so widely used or to assess its impor-
tance in a changing world. The question 'why?' is subordinate to the question
Thow?', not a healthy situation in what is meant to be a fully rational approach to
computer education. .

Recent developments in the field of package programs and information retrieval
exercises have not altered this situation. While they may help to arouse interest
among teachers of other disciplines and act as indicators of one relatively minor
application of the machine at school level, they do nothing to teach children about
the great computer issues of tomorrow, nor do they contribute anything to com-
puter literacy in the modern world. The operational characteristics of the ter-~
minal and whatever method is used to interact with the package are all that is
required when using the computer as a learning tool in this way.

It is in section 1.2 that the postulate that children should be made aware of the
applications and implications of the computer in society, if only to forestall some
of the misuses which unscrupulous or unwitting technologists may inflict upon
society, and to preserve some of the democratic freedoms they now enjoy, was
mentioned.

Thug the largest gap in computer education has been identified. On the one hand
the computer is being presented to children as a tool which they can use if only
they learn the techniques of presenting the right instructions, in perfect syntactic
form and in the right order: on the other, but far away from the level of the
éhﬂdren, the computer is presented as being the spearhead of the second great

industrial and technological revolution, a machine which can change our lives,
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for the good if it is treated sensibly and with the consent of the people, for the bad
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ially unaware specialists. But, of course, the com-
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if left in the hands of a few
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t can do nothing it is not told to do; this certainly is

st

puter itself is quite dead.
one of the valuable messages which children learn in their programming trials.

It is a tool, they are rightly told, for storing and processing information, and as they
feed in their series of numbers for selving quadratic equations or enter randomly

selected letters for sorting into alphabetic order, they learn the truth of this.

1.3.2 The Scope of the subject

But the nature of the information in the world outside of the school is not usually
of the type used in solving the small mathematical problems which children
practise with. There is sensitive information, such as pergonal facts and figures,
vital information, that which may provoke decisions about the saving, or taking of
lives, and financial information which may lead to the issuing of right or wrong
invoices, the taking of right or wrong decisions, the ordering of the right or wrong
quantity of spare parts. There are also the everpresent problems of updating and
verifying information, of whom it should be made available to and for what purpose,
of how it should be processed and how valuable the end~-product of this processing
is, of how the nature of information is changed after it has become data to the
machine and then become information again in a modified form. If the computer
is a powerful tool for processing information, this is only so because of the power
of the information in the ultimate analysis. In the context of the 'Information’
project it seems much more appropriate to study the information rather than the
tool which processes it.

Expressed in these terms, the scope of Computer Education broadens out
considerably. Information is a word which has connotations far beyond the world
of the computer and stretches out into such problems as personal relationships
media control and communications. The scope of an 'Information' course should
not be confined therefore to the narrow requirements of the computer: it is an
attempt to look at the subject in its {otal context. One way of doing this might be
to take an organisation and to study it in terms of its need for information, the
nature of the information it uses and the ways by which it is obtained, assessed,
processed and communicated. In so doing, of course, one naturally comes
across the computer, but only as a storer and processor of the information being
studied and strictly in its context as a tool for that purpose. Having done this the

encrgetic teacher may wish to take the subject further by teaching how the machine
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works and pointing out seme «of the implications of the use of the computer in this
way.

An 'Information’ course cannot be gli about information. The ramifications of
the subject are toc wide and varied for this, but if children can recognise the
information problem, understand how it may be solved, using perhaps their own
personal resources and the mechanical tools which can be made available, the
broad objective of the course has been met. Mechanical tools do not always imply
the use of the computer. In many cases this would be like using a power-saw to
cut a dahlia. The use of edge~-punched cards, of time-honoured methods of quill
pen and ledger, are as appropriate in some cases to solve the information problem,
and these too should be suggested in the course. The scope of the actual course
will become clearer in the next chapter in which details of its subject matter are
discussed, buf considerations of method and approach are also intimately bound un
in any good course development as are the problems of introducing it into the
existing school system and these are discussed in the next section on course

design.
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1.4.1
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Barriers to Curriculum Development

"t

Some of the difficulties faced by schoolg in introducing new courges into the
curriculum. An 'Information' course as a curriculum link and the flexibilities

which should be inherent in it.

Subject Barriers

Most teachers are now prepared to question the practice of presenting information
in watertight subject parcels, as happens in the vast majority of British schools.
Not only does it tend to mislead children into unnecessarily rigid channels of
thinking, but also it obscures the real interactive and relative nature of the in=
formation they are receiving. The objective of most school lessons is to pass on
information or to arrange for its communication in some way; and while it is
possible to postulate various ways of clasgifying it, methods of crossreferencing
are more difficult to devise. The rigidly adhered to timetable is a good example
of a classification system with no crossreferencing facility. The search has been
going on for many years among curriculum development agencies, teachers and
advisers for the common core subject, the link which will tie up together into a
sensible bundle the broad generalizations which go under the headings of English,
Geography, Science, History and so on in the curriculum of the average school.
The British Computer Society document, 'The Computer in Secondary Education’l,
suggests that the computer may fulfil that function; just as the computer is the
central point, the vital element in the information flow between the departments
of a large organisation, so may it be so in the school. The analogy may hold
good in the future, but at this point in time it tends to ignore the fact that schools
do not have computers.

The thesis presented here is not that the computer acts as the missing subject
link but that information , in all its guises, fulfils that function. If, for example,
one takes the cchool itself, an envircnment familiar to children, and examines the
role of information in it one can study it in several ways. As a generator, storer,
processor -and disseminator of information the school's function can be studied
in two quite d‘ii’ferent ar'eas which broadly correspond with its purposes as an
educational and as an administrative unit. In taking information as a theme one
can use it ag a means of breaking down subject barriers in the educational sense,
or as a way of building up ideas about information systems in the administrative

sense. Either or both of these approaches may be employed to enable children to

i T’ne Computer in Secondary Fducation (British Computer Society, 1974)
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make sense of the environment in which they spend much of their time, of which
they are themselves information elements and around whom an information system
has been moulded, however badly. Subsystems such as the dinner register, the
timetable, the attendance register, can all be studied in the light of this larger
system. If, however, we are purely concerned with the concepts of the infor-
mation taught to children and the reasons for it then we have to make doubly sure
that they do not become confused between information, knowledge, data, facts and
all the other words which might, bﬁt don't, convey the same message.

But the way we would like it to be done using an'information’ approach must take
into account the reality of the situation in schools. Rapid changes in modern
society have caused some schools to re—~examine their syllahuses so that they are
more in keeping with the needs of tomorrow's adults. But the difficulties of
teachers in keeping up with trends in technology, combined with a shortage of
adequate teaching material, have tended to mute the response of schools to curri-
culum development in this way.

And this is not the only barrier to progress. The career structure of the teaching
profession is historically based on the teaching of subjects within well-defined com-~
partments. Thus the Head of Geography Department creates the syllabus for
Geography within the school and directs its teaching by himself and others to
children who come specifically to learn about maps, and man's adaptation to his
environment, and climate, and all those other topics which traditionally lie inside
the parcel of knowledge labelled Geography. The same applies to other depart-
ments in the school, and since it is in the teacher's own economic interest to
specialise in this way in order to gain promotion, who can blame him for doing so?
Nor has the recent movement, particularly in comprehensive schools, toward a
dual career structure based on subject specialisation as above and a pastoral care
function by which some teachers accept responsibility for the personal well-being
of groups of children, usually of like age, helped curriculum development.

Rather has it served to strengthen the system by setting up a more humane method
of allowing children to cope with it.

Naturally, these are generalisations. Attempts have been made in some schools
to liberalise the curriculum, sometimes by combining History and Geography into~
a more rational 'Social Studies', sometimes by using teams of teachers to teach
aspects of subjects with which they are most familiar, and occasionally, especially
at sixth form level, exposing young people to a‘variety of subjects not normally

covered in the standard school curriculum.,
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1.4.3

The child and the syvstem

It is doubtful whether, from the child's point of view, curriculum development
of this sort is either understood oxr appreciated. They are developmenis of the
existing system over which children have no control and into which they are still
expected to fit. In very few schools is any attempt made to explain to children,
for whom after all the schools exist, why they study a particular subject, what they
can expect to learn from it, what its boundaries are, where it fits into the general
scheme of knowledge or how it interacts with the other subjects in the curriculum.
Often the only justification offered is that there are examinations in these subjects,
yet another une%plained system set up by others for the unexplained benefit of the
child. And, of course the obtaining of the necessary examination passes within
these parcels of knowledge timetabled into inflexible parcels of minutes during
every school day, enables the child to enter into yet another unexplained system,
that of Higher Education.

This is not an attempt to knock down the whole educational edifice. The systems
and subsystems we have been talking about may be good, bad or indifferent. But
the child sees the edifice with a different eye from the systems designer, if he sees
it at all. To him, here are a series of systems into which he is expected to fit and
which he is expected to accept without criticism and with no right of appeal. No
attempt is made to present them to him as a reasonable scheme of things and often
little attempt is made to gain his enthusiastic cpoperation. OCf course, not all
children can conceptualise in this way: few will see the educational service as a
system at all: but perhaps this is a stronger argument for teaching them and for
making at least an attempt to justify it in terms of his own interests, and for ob~-
taining his point of view. It is difficult to understand the answer if one doesn't
know what the question is: similarly it is difficult to understand or modify or
accept a system if one doesn't know what the system is. Therefore, one objective
of an 'Information' course is to help children make sense of the system in which
they find themselves, the relationship hetween subjects, the reasons for being at
school at all and the needs of every child for such information as he needs to fulfil

himself in as many ways as possible.

Pressures
Another barrier to curriculum reform is the pressure on teachers in carrying out

their functions within the time they are alicited. The teaching of a new subject

demands much preparation time if it is to be done properly, and the time spent on



this has to be weighed agzainst that spent on marking examination papers, teaching
external examination classes, running out-of-school activities, preparing other new
topics and a host of other possible priorities. One typical example concerns the
member of a Geography department in 2 school known to the author. In the one
teaching year he was responsible for four CSE examination classes in Geography,
for whi ch the syllabus had recently changed, two GCE 'O' level classes, a GCE 'A’
level class in Geography and one in Economics, a new venture, several classes of
low ability children for a mixture of English, Religious Education and Geography
and in addition was pastorally responsible for a tutor group of difficult fifth years in
the non-examination stream. On top of this load it is difficult to imagine him, even
if he displays an initial enthusiasm for the concept, researching, advising upon,
teaching and giving feedback for an 'Information' course. This is by no means an
jisolated case. All teachers have pressures to bear at most times in the school day,
and some have them in the evenings too. Such conditions are not conducive to for-
ward thinking and planning of the sort demanded by those of us concerned with cur-
riculum reform but who are not engaged in the front line of contact with children,
for most of the day. v

Teachers too have varying degrees of confidence with new material, especially
when the material is generated by others, has connotations ocutside their personal
image of what they know, or is apparently about such a vague topic as 'information'.
This may be particularly apparent in the pilot testing of a course when certain
teachers come across the word 'computer' in discussing the importance of infor-
mation. It tends immediately to set up a blockage. Persuasion that what is really
meant is that the computer enables one to order information logically and that they
personally, in whatever they teach, would not ask a child to organise their thoughts
illogically tends to fall upon stony ground, so that the parts of the course which con~
cerned the working of the computer might be left out by them. This is not neceg~
sarily a bad thing, since one of the flexibilities of the course is to enable teachers
to select that which they wish to teach, but it illustrates the general point about lack
of familiarity breeding doubt and conflict.

Thus a formidable number of barriers to curriculum development which are
especially relevant to the type of course envisaged under the heading of 'Information'
have been identified. *

How the design of the 'Information’ course attempts to take most of these inte con~

sideration will be discussed in the next chapter.
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CHAPTER 2

The 'Information' Course
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2.1

2.1.1

2.1.2

2.1.3

Design Considerations

Introduction to the Chapter

The previous chapter has outlined the background to the 'Information' project by
discussing the role of Computer Education in historical terms, and by defining how
the real need in the preseunt and the future might be satisfied by a change of empha~
sis and priority in the presentation of teaching material. It has pointed out some
of the barriers to this under present educational conditions and systems within
schools, It has hinted that one way of promoting the desired change is to write
a course whose subject matter takes into account the required new emphasis and
whose approach and method attempts to overcome those constraints which have
been identified. Such a course was written by the author during the period of the
research and is presented in its entirety in volume 2. This chapter describes this
'"Information' course and outlines the main features of its design, content, and
methods of approach. A key consideration has been to make the course as flex-
ible as possible, so that teachers and children receive the help they most need
in the way that they need it. The fcllowing are some of the design considerations

which have been taken into account in the writing of the 'Information’ course.

Presgentation of the course to the teacher

The 'Information' course contains three main constituents, teaching notes,
pupil worksheets and visual aids such as films, slides and pampblets. The
teaching notes are copious, This is to offer a helping hand to the teacher who
may be new to the school or to the class, or who is nervous about teaching
something which he imagines to be difficult., For example, notes on how to
start the discussion sessions, alternatives to the recommended mathods of
putting points over, and detailed descriptions of slides or forms to be filled in
are given. This tends to exacerbate the perennial teaching problem of prepara-
tion time, but it does try to address the much more serious problem of lack of
confidence with the teaching material and hopefully encourages teachers of non-

mathematical disciplines to make an attempt to teach the course.

Giving information to the children

In order to overcome the problem of the lack of knowledge of the teacher in this
particular subject, pupil worksheets are used whenever there is @ piece or block

. 1
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of information to be discovered. Thus the teacher is not didactically engaged in
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passing on information to the child, but sometimes acting as a generator of

curiosity and enthusiasm or sometimes as a discussion leader. That having been
done, the children have well-defived tasks to do using their worksheets, perhaps
in finding out new informaticn, perhaps in summarising what hag gone before or in
answering questions about films, slides, booklets or whatever medium has been
used. In some cases the children are using worksheets to devise creative werk
of their own, such as designing questionnaires, or speculating about the future
apropos the present. Examples of worksheets abouad in the 'Information' course
and the reader is referred to those sheets at the end of each module and whose
second prefix letter is 'P' (e.g. x/P/xx), These worksheets can in fact be used
in several ways as the teacher requires. The questions may be answered one by
one with the teacher discussing each one in turn, or they may be set as exercises
after a block of teaching or discursive activity, They need not even be given out
to the child at all, acting as a memento mori for the teacher in an oral lesson.

If completed, however, they also offer to both child and teacher the convenience
of forming a complete summary of what has been learned to date and may he

stapled together with a title page at the front in the form of a book.

Modularity

The course is presented in nine modules, although with the addition of teachers’
personal modules, this could be many more. Each module is divided into a
series of lessons of approximately one hour's duration, and the total number of
hours work in the course at present is approximately a hundred. Each module
deals with a different aspect of information, and within each module there are
different approaches to achieve a similar end - ie that of understanding the place
of information in the modern world, Thus the module entitled 'Information on
(Gas) Tap' (module 7), in presenting, among other things, various aspects of

information flow, uses systems flowcharts to exemplify this, and also helps
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children to understand the concepts of flowcharting by incorporating an introductory

lesson on the topic, (see volume 2, pages G/T/10 to G/T/13 and pages G/P/16 to
G/P/18). Similarly, module two, 'A Headmaster Information System', teaches
the problems in setting up an information system by presenting a series of case
studies which outline the need for the logical organisation of data, These are
followed by worksheet exercises which define the elements of the proposed system
in the school which the children attend. Examples of these are seen oun pages

H/P/1 to H/P/5 in the course.
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A key element of the [lexibility offered by a modular course is selection by the
teacher of those aspects of the course which he wants Lo teach and feels happy in
teaching. Not all modules, or lessons within modules need be taught. Al the
beginning of the course, in the teachers' introduction (module O), the organiser
is given a planning sheet (figure 2.1) which enabies him to plan week by week
lessons which he will teach, which visual aids and worksheets he will need, and
the films he will need to order in advaance, Such flexibility is necessary for many
teachers who may feel unhappy with some of the subject matter or some of the
material in individual lessons, but whose commitment to the general tenets of the
course as a whole is sound.

Other advantages of modularity are the ability to incorporate single modules and/
or lessons into an existing syllabus, an easing of time constraints, so that the
course need not be taught as a consecutive entity, the possibility of amending the
order in which concepts are presented, perhaps to fit into some external event
happening at a particular time during the year, and the ease of operation in a team

teaching situation. This latter aspect is dealt with more fully in the next section.

2.1.5 Team Teaching

The copiousness of the teaching notes are design considerations of the 'Information’
Course which take into account the probable lack of familiarity of teachers with the
subject matter. Team teaching is another way of doing this and also of incorpora-
ting other desirable elements. . A course which, for example in module four, puts
over some elementary concepts in electronics using bits and pieces from scrap
computers, in module five commences with a geographical introduction to the
Transport and Road Research Laboratory using atlases and mapographs, and in
module three studies television plays as a medium for introducing the place of
information in the work of the policeman, has sufficiently wide terms of reference
to enable teachers with special subject or hobby interests to take part. Who better
to teach the 'Headmaster Information System' module than the Headmaster himself,
and if the child really is father to the man, the module, like all good lessons, could
be a two-way learning and communicating experience.

Similarly, the HAIKU exercise in module six (see figure 1.1) may provoke much
interest in the English Department, while the suggested follow-up exercises out-
lined in the module in the use of paciiages for many different school departments
may strike similar chords elsewhere.

Team teaching need not invelve cnly staff members of the school, There ig also
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vthe possibility of encouraging visiting speakers or ?vea educationists from the
orgauisations studied to take part. Module seven which deals with information
on Gas, is an obvious opportunity for this, perhaps stimulating a response from
departments of the local regional authority. Another possibility cccurs in module
eight, which affects sources of information, particularly in the library. In this
the purpose and functioning of the library may be better dealt with by a librarian,
whose personal involvement with the work may offer greater insights. The last
part of module six, which gives advice on computer installation visits, provides
useful notes for people in an installation itself, as well as for the teacher in the
school. It is unlikely that the external manpower for teaching whole modules

will be available, but the impetus for iaviting someone along with specialised

knowledge for one lesson is provided by the module material.

2.1.6 The 'Information'Course and the timetable

Team teaching is a relatively new and rare phenomenon in today's schools, and
the flexibility of the course, paradoxically, takes into account the inflexibility of
the average school timetable. Often the most convenient way of dealing with the
classic space-time problem of schools, in which children, teachers, and rooms
are the variables, is to timetable one teacher for one class in one room. Oue
suspects that, if the 'Information' course is taught in schools, this will happen in
the majority of cases., The flexibility still left under these conditions is the
flexibility of 'labels'. The course may be timetabled under an entirely separate
heading, say 'Information', or labelled as a common subject heading, say
'English', with the course incorporated into the syllabus for that subject. Both
these expedients have been used in the pilot testing of the course in Hampshire
schools. Even under these constraints, the timetabler, if given warning and a
knowledge of the requirements of the course, may be able to make decisions in
the previous year about the length and distribution of time tc be allowed for the
course in each week, so that there is the possibility of being more flexible by

teaching more of the course in some weeks than others.

. 2.1.7 The 'Information' Course and the future

In a changing werld, from which education is partly but by no means fully
cushioned, predictions about the future course of events in any field are a pre-
carious business, One can extrapolate from the changes that have taken place

over the past ten years or so, but this exercise often leaves more questions than



answers. The explosion in Programmed Learning Techviques in the early 1960s
seems to have faded away without producing any lasting benefits in individualised
learning. Similarly the Educational Technology revolution in the latter half of the
decade, while it may have left schools better equipped in the physical sense, seems
to have produced a situation in which, as in the case of Babbage's difference engine,
the consumer was less interested, or less sophisticated, or less capable, than the
designers of the equipment. There are many cases of schools with highly sophisti-
cated equipment, such as CCTV cameras and studios, either not or underusing the
capability they offer. In many cases there are very good reasons for this; some
of them, such as the pressure on teachers in the classroom situation, have been
mentioned earlier in a different context.

In general, however, the educational situation is reflecting the changes in the
outside world, and any course produced under present-day conditions must take
changes in educational techniques and organisation into account if it is not to be
obsolescent in a very short space of time. In some ways this is the most difficult
flexibility of all; it forces on the designer of the course a degree of generalisation
to which he may not wish to adhere, and adds to the burden of the teacher in con-
structing local exercises which refer to a specific situation. In the 'Information’
course there are many examples of this, The installation visited in module six
will, as a general rule, change its equipment radically once every five years and
make minor alterations continuously. Thus the work-sheet which deals with this
must be sufficiently generalised to allow for any changes made. Reference to page
C/P/16 will show how generalisations have been catered for in this one respect.
Factual data about an organisation like the Transport and Road Research Laboratory
(module five), rapidly becomes obsolete, so that the examples chosen from the
material available are constrained to deal with only the less volatile information,
and the worksheets are designed so that they may be completed with new data as it
becomes available. This of course binds the conscientious teacher tc obtaining
the up to date facts from the source. Then again, procedures may change; for
example, the Gas Board may change its method of billing customers or the library
may change its classification methods, so that the technique taught is a mixture of
the real, the method employed by a particular organisation when the course was
devised, and the generalised, theemphasis on the fact that, while the information
remains the same, the means of processing of the information may differ,

One can make educated guesses about education in the future. Sometimes they

may be based on the more cost-effective exercises carried out in the high-



2.1.8

1

technology industries where there is a constant demand for retraining of personnel -

the distinction between education and training

[a4

while it is a

I

eal and important one,
is hecoming more blurred, Sometimes one may get a feel for the future by
observing the new equipment which becomes available year by year and the way in
which it is used. 1In this field the computer is an obvious indicator, both in the
fields in which it is now used and iu the realisation of its poteantial in the one other
panacea of educational liberationists, that of individualised learning. In some
parts, the 'Information' course attempts to lead opinion, for example in intro-
ducing computer packages into the schools. But one can foresee a time when such
an introduction may not be necessary since package programs might be commoz;-
place in a schonl, This is not likely to be happening for many years yet.

The possibilities of a computer managed learning systems are also studied in
the course, partly in module four as part of the computer applications lesson,
(see pages M/T/32 to M/T/34 and page M/P/17), and more thoroughly in module
eight, in which the scenario is a school of 1985 (and this date is somewhat opti-
mistic) in which children select their own timetable and use the machine as a
learning tool or as a source of information for those things they have a need to
know. The story is written on pages L/P/19 to L/P/22, These are just aspects
of a many-faceted course and the general rule in course design to cope with the
rapid obsolescence of factual and procedural information has been to isolate these
from the unchanging prin,ciples and procedures and to afford different treatments

to them..

Target Population

The age of the child to which the 'Information' course should be taught takes into
account many points, some of which are already conteantious in educaticnal debate.

First of all, in talking about age one has to accept the fact that chronological age
is a poor criterion on which to judge childreus' receptiveness to, or capability of
coping with, new ideas, and their ability to understand concepts. Oue has also to
take into account the different levels of ability, the experiential backgrounds, the
level of understanding which the course designer or teacher wants to inculcate,
whether it be an intuitive understanding learned by completing an exercise or an
explicitly stated logical relationship to a previously understood concept, These
are just some of the variables which may serve to distort teaching material
written for a specific age group, so that, in saying that the course has been

written with second year children at secondary school in mind, this statement
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must immediately be qualified in many different ways. In effect, the pilot testing
of the course has been done predominantly, but not exclusively, with second year
children of all ability levels, but, as we shall see in later chapters, successiul
results and unsuccessful attempts have been achieved with children at third and
fourth year levels as well as with college students. Further, a hundred hours of
course material offers a variety of respoanse, councept difficulty, badly designed
and badly taught lessons, which may be quite bewildering in its potential for com-
plexity.

The factors which led to second year children being involved in the pilot test had
in fact very little to do with the subject matter or with any educational justification.
One of the main arguments used in discussion by the schools concerned was the
absence of examination pressures in the second year as opposed to later years,
and while such constraints tend to devalue the currency of a course in terms of
its intrinsic importance, they are nevertheless unavoidably uppermost in the
administrative consciousness. More will be written later about the organisation
and administration of the pilot test and the factors which led to varjous decisions
being taken but this point has been made here to explain a general aspect of the
course in its initial conception.

Thus it would be wrong to say that the course has been written for second year
children. Rather would it be more accurate to state that it has been written with
second year children in mind. The material offered in the course can be modi-
fied by the teacher to suit the children he is teaching, the method used to teach it
and the treatment afforded to it., This is another aspect of flexibility which relies
on the initiative, perspicacity and motivation of individual teachers. This is so
whether the modifications are made to cope with a potential lack of understanding
in lower ability, lower motivation, children, or to take advantage of the greater

maturity and experience of older children.

Yo
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2.2 An example of content and approach

2.2,1 Introduction

Flexibility has been quoted as being the keyword in the design of the 'Information’
course, and this is principally a function of the methods and approaches used in
presenting the material to teachers and children. But another essential ingredient
in the presentation of a successful course is the choice of subject matter and the
way by which it is possible to involve children, as actively as possible, in learning
the important concepts and facts. The best way to illustrate this is by example,
and while there are no absolutely definitive rules for writing modules in a course
as wide-ranging as the 'Information’ course, module three, which deals with
Information in Police work and the Law, has some interesting elements and

approaches. References to worksheets are made by the page number in volume 2,

2.2.2 Information jun Police work and the Law - an example

The Police National Computer at Hendon has been in use now for just over one
year (the first application - stolen cars - was operative from January 1974). In
the United States, Police Departments have been using computers for many years.
The Alert 1 system in Kansasl, the Washington State Legislative Sys teml, the
Honolulu Police Systeml and the Santa Clara County Justice System1 are hut four
examples of well-documented police applications in the United States, and each
offers a wide variety of uses {for the computer in both helping to keep the peace
and administering the law, Figure 2.2 shows in diagrammatic form the various
components of the Kansas Alert System, and it is interesting to note that the
social implications of the police use of computers in this way is taken into con-
sideration., In the case of the British version few details are being released so
that it is difficult to know how far the Police Authorities are aware of the impli-
cations. Certainly, the Communications Officer of the Hampshire County
Police Department, from whom most of the information was derived, did not
demonstrate a noticeable awareness that computers may also be misused in
police work, or that the general public might be interested in knowing how the
Police National Computer is used. If this is so it is a sad commentary on the

level of awareness of both sides which the 'Information' course hopes to be

1 All Application Briefs (Case Studies) published by IBM Corporation, Armonk
in 1971 and avaifable from IBM United V*’m‘éom Limited Schools and Colleges
Computer Information Service, PO Box 4, Lyvmington, Hauts.
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able to do something about, at least in the younger generation,

The police module of the course begins, as do ail modules, by trying to define
the problem in terms which the children can understand and identify with from
their own personal experience. The information problems of the individual
policeman are discussed, especially the selection mechanism he uses when
identifying peopie and the training he must receive to be able to differentiate
between normal and abnormal situations he is expected to meet., In particular

the problem of the difference between knowing a person and having information

about a person isemphasised, since it is at the second level that the policeman's
relationship with the general public takes place, To illustrate this point, and
to offer the children some insight into an information exercise which they
probably do not overtly recognise but implicitly understand, they are given the
sheet shown on page P/P/1 entitled 'How much do you know about your friend?,
and asked to complete it with reference to someone they know well. In this
way the point is made that, whereas a policeman could answer the first set of
questions because he has been trained to chserve, he would not necessarily
know that person unless he has had cause to meet him in an informal situation
in which afttitudes and beliefs were discussed, as in the second set of questions.
The opposite is true when the children complete the exercise. In many cases
they will not know the answers to the first set of questions - this sort of infor~
mation is not knowledge in their eyes, although the second set may be. Thus
the children gain some insight into the nature of information and hopefully are
able to understand one of the problems of the policeman. An extension of the
discussion succeeding this is to point out the difference between information and
knowledge to a computer. The first set of questions and their answers can all
be stored in the computer - the computer, like the policeman, now has infor-
mation in the form of data. It has not, and can never have, knowledge. For
the less able children, the same concept may be more easily taught by asking
them to make up a 'WANTED' poster, without benefit of a photograph,
describing someone they know.

Children are frequently subjected to interminable television series of imaginery
policemen whose exploits they are asked to accept in a spirit of uncritical half-
comprehension. This, too, is an information problem in two senses; that of
discriminating between what is feasible and logical, and what is the resuit of
coincidence or improbable characterisation; and that of dissecting those infor-

mation clements in the plot which enable the crime to be solved., An exira spin-



off of the second is the ability to recoguise the gratuitous elements of the story-
line, perhaps the violence, perhaps the addition of extra characters as make-~
weight, The second lesson in the Police Module digcusses the police on tele~
vision and makes available to the teacher a script of a Z-Cars plot (reputably
one of the more realistic of television police series) and a question sheet which
summarises the lesson. The script is shown on pages P/P/3 and P/P/4 and the
question sheet on page P/P/2. This may seem a long way from the sort of
information relevant to computer processing, but is nevertheless a type of infor-
mation exercise well within the experience of the children, and if desired one
aspect of the discussion might be the possibility of computer-generated plays,
bearing in mind the similarity of many of the plots in television police series.
Certainly, children completing the 'Police on Television' sheet are l=d to realise
how much information there is, and a good follow-up could also be in the using
of the Radio and TV Times as sources of information and in studying layout,
presentation and discussing the problems of planning programmes. How far
this topic is taken is, of course, left to the teacher, as is the decision whether
it is treated at all.

One of the favourite detectives in the experience of children is Sherlock Holmes,
who forms the subject of the next information lesson in the Police module. His
treatment of crime in terms of observation, deduction, knowledge and action adds
an extra dimension to the information story as it affects police work, and this is
presented to the children in the form of a story (shown on pages P/P/5 to P/P/8)
and/or a tape on which the story is read by two characters representing Sherlock
Holmes and Doctor Watson. There are various follow-up exercises suggested,
mainly centring on the theme of deduction from information given, and children
may use familiar classrcom or personal objects to re-live the story they have
studied. A subsidiary theme which is a valuable lesson for children to learn
is how a shortage of information can lead to false assumptions, and the children
are shown by examples how this is more common than is supposed in daily life,
In this way, hopefully, the value of information is brought home.

Lesson 4 comprises a simulation of the policeman's beat and is meant to
illuminate the problem of information collection. Several methods of approach
are recommended but the most commeon is to send out children round the school
in pairs, some with specific things to look for, others with no specific
instructions except to follow the map provided. On return the childrea are

asked a series of questions (these may be provided by one group for the nexty,

2.2,



The exercise illustrates two peints about information, The first is that

people tend to cbserve and remember better when they know what to look for

and are able to select what to notice; the second is the obverse, that unstruec-
tured information collection sessions are difficult - there is so much information
in the smallest of environments that we cannot possibly remember all of it.
This exercise is also meant to reinforce the childrens' identification with the
job of the policeman.

Lessons 5 and 6 present Case Studies typical of police work, each of which
can be solved with the help of the right information. The first one is discussed
at some length and the informational elements extracted from it in terms of the
guestions who?, where?, what?, why?, and how?. The children are given a
serieshof clues. throughout the exercise which enable them to identify the
questions to be asked and the sources of information where the answers might

be found. The Case Studies are shown on page P/P/9, and in some cases they:

may be role-played. Clearly, we are now moving on to the identification of the
possibility of a machine which could store the information required, and of a
means of accessing that information. This is not necessarily made explicit at
this stage. Some of the follow-up exercises to these Case Studies involve
testing the reliability of people's perceptions and hence the worth of evidence

and information, Typical of this is to ask the children to close their eyes and
put up their hands after they think one minute has passed; this is followed by an
exercise in which they are asked to estimate distances, for example, of the room
or of the playing field. The childrens' perception of time and space is not always
accurate and since, for example, the speed of a car is a function of these, the
reliability of evidence in a traffic case may be suspect. In some cases, teachers
have started this lesson by acting a little 'scene’ in front of the children and then
asking questions about what happened later in the lesson. Again the point at
issue is the reliability of information, and the children learn somethiag of value
about information and memory by taking part in a practical way.

In lessons 7, 8 and 9 the children have arrived at the point where they are ready
to learn about the computer in police work, although at first it is presented only
as a machine which can hold the information which the police can use to carry out
their jobs more efficiently. In the first part the children are given a story to
read. ('Is this the way it could hanpen?' - pages P/P/10 and P/P/11), This ig
a story set only 2 few years into the future in which the computer is used to heip

catch a thief. It postulates a world in which the linking of computers and the
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files of information they countain is a reality, and the ways by which this can be
exploited are spelled out for the children to understand. Having read the story
and completed the follow-up work on it, the children are shown how near we are
to this situation by learning about the Police National Computer, and by specula-
ting about all the things a computer can be used for in police work. For this
exercise they are given the sheet 'How the computer might be used in police
work' shown on page P/P/12, The master sheet which is available to the
teacher is shown on page P/T/20. The children are encouraged, with suitable
prompting from the teacher, to think of the applications for themselves., To
reinforce the ideas, the teacher might set up an exercise similar to the Case
Studies (page P/P/9) and ask how the action would go in real life, a sort of
verbal playlet.

Lastly, the children are shown some pamphlets showing pictures of the actual
hardware which may be used, mainly Visual Display Units and teletypewriters
(figures 2.3 and 2.4) and asked questions about these. The worksheet used for
this is shown on page P/P/13 ('Some questions on the Display Screen and
Teleprinter'").

So far the computer has been shown to be a powerful tool which will be of
great help to the policeman. What has not been yet discussed are its possible
areas of misuse. To introduce this idea, lesson 10 uses a tape-slide story
entitled 'Computers Don't Argue' (the story is given on pages P/P/14 to P/P/21),
In this story by Gordon R. Dickson and set in the United States, the computer is
misused in that it acts as a diagnostic tool in its own right and the people who
misuse it seem to place far too much reliance on the machine to answer all
questions and problems. Thus children learn that one of the implications of
using a powerful information handling machine like the computer is that vigilance
must always be observed if it is to sewe the purpose for which it was intended.
The sheet of questions about this tape/slide story shown on page P/P/22 brings
out the salient points and rams home the message.

The last lesson in module three brings to light another implication of the use
of the computer. This time it is not the police who are making use of the
machine, but the 'other side’. The sheet of three Case Studies on 'Computer
Fraud and Embezzlement' (page P/P/23) shows how the computer can be used to
create, rather than solve, crime, and how the type of crime it helps to foster
is a totally new phenomenon, It illustrates that the modern police must them~

selves be kept up to date on the advancing technology if they are to perform their
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duty of protecting society {rom those who break its rules.

Thus, in module three, the children have learned something about many
different facets of the information story, from the insights they have gained
about their own relationship to information and its importance to them, through
the uses of information in the environments which are familiar to them such as
television and Sherlock Holmes stories, to the applications and implications of
the use of the computer as an information storage machine in police work. In
this setting, the computer has been given its proper place as an extension of
man's capability. It has not been glorified as the answer to all the policeman's
problems, it has not been trivialised as a solver of small mathematical problems;
and it has not been desensitised as something remote from our everyday
experience. What the children will have hopefully learned from completing
module three is something about themselves, something about other people,
particularly the problems of the policeman, something about the world outside
of the school, something about the place of the computer in this world and
something about the dangers and pitfalls of relying too much on a nonetheless
powerful machine, Other modules preseut different approaches and different
ideas on the information theme, but in essence these are the main themes which
s course on 'Information' should introduce and reinforce in order to present
insights into those aspects of the sﬁbject which the children have a need and a

right to know,
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You have a computer. For many
reasons you need to communi-
cate with it. You need to extract
information and update files, for
instance. And you need to do

it easily and quickly. With
efficiency and economy. How
can you do it? With the new
IBM display system — that more
than meets all of these demands
with its outstanding functional
capability.

Figure 2.3

Introduction

The IBM 3270 Information
Display System is a versatile
family of keyboard display sta-
tions, fast printers, and control
units, for handling a wide range
of local or remote on-line in-
formation processing jobs.
Large clusters — of up to 32
devices — can contain any mix
of displays and printers to suit
your exact requirements.

Among the display station
highlights are:

Large capacity — 1920
characters

Light Pen selection of data
(even for remote version)

Extensive screen editing
facilities

Economical use of communi-
cation lines

Program Function Keyboard

Fast-action, easy-to-use
keyboard

Excellent clarity of displayed
characters.

Two fast printers within the
3270 system give you a choice
of speeds:

66 characters per second

40 characters per second.

s e e




The 3270 lets you rapidly look
up information stored on the
computer’s files. You can then
‘focus’ on the items you want,
and modify them if necessary
to update the file. Or you can
scan through the stored data
page by page, just like flicking
through a reference book. If you
are updating variable data that
is displayed among fixed data,
the program-controlled format-
ting allows the fixed data to be
skipped automatically, making
the operation simpler and faster.
And the CPU can display a
system message even while the
operator is keying in data.

Applications

Systems that run under @S
(IBM's Operating System) can
benefit from using the 3270
display as an operator control
station — that is, as a man-
machine interface. Here the
light pen is especially useful.
A display of system status tells
the operator what he wants to
know in a most convenient
form — and if a decision is
required from him, he informs
the system with the light pen
for instant response. Many
systems would use several‘
3270s, located in key positions
such as main control consolel,
tape library, disk library, and in
the DP Manager's office.

Where multiple key punches

are used for data entry, rhe_use
of 3270s can substantially ',n,_ :
crease the key entry productlvnty ;
this results from buffered key-
ing and the advantages of on-
line editing. The keyboard
design ensures that it responds
accurately to keying from the

fastest operators.

The modularity of the 3270
system and its capacity for large
clusters of units combine to
provide great flexibility in con-
figuration. From single stand-
alone displays to networks of
hundreds of displays and
printers, the 3270 can fulfil
your present and future
information needs.

One control unit accommodates
as many as 32 devices — which
may all be displays, or displays
and printers in any combina-
tion. They can be attached
locally to the CPU, or remotely
through communication lines
operating at 1200, 2400, or
4800 bits per second. The 3270
uses Binary Synchronous
Communications (BSC) with
the advantage that other BSC
terminals can operate on the
same communication line.

Figure 2.3

Versatility

An unusual feature that makes
the 3270 display a truly general-
purpose device is the choice of
three keyboards. Different key
layouts (and functions) have
been designed so that the three
areas of file enquiry, operator
console, and data entry are
each handled with optimum
efficiency. The pluggable and
interchangeable keyboards may
be moved up to 30 inches from
the display to a position that
suits the operator.
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Printers

Rated speeds:

40 characters per second
(IBM 3284)

66 characters per second
(IBM 3286)

Matrix printing.
132 print positions.

Cluster size per control unit
32 displays, or 32 displays and
printers in any combination.

BSC line speeds
1200, 2400 or 4800 bits per
second.

BSC line compatibility with
IBM 2715 Transmission Control
Unit

IBM 2770 Data Communication
System

IBM 2780 Data Transmission
Terminal

IBM 3735 Programmable
Buffered Terminal

and other BSC devices.

Keyboard versatility

Three different keyboards are
available for the areas of en-
quiry, system control, and key
entry. Keyboards are pluggable
and can be changed in a
moment.

Data security

A key-operated security lock
can be fitted on each display
station.

A Non-Display feature allows
the operator to key in a security
number without its being dis-
played. The CPU will check the
code and open appropriate jobs
and files.

Program support

BTAM — Basic Telecommuni-
cations Access Method, for
users of both Operating System
and Disk Operating System.

0OS/DIDOCS - Device Inde-
pendent Display Operator
Console Support, for users of
Operating System.

Physical characteristics
Small control unit — no air-
conditioning required.

Connection from control unit
to display and printer by single
co-axial cable, up to 2000 feet
long.

Keyboard movable to 30 inches
from the screen.

Easy access for maintenance

Figure
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For systems that operate on-
line, the highest possible
reliability is essential. Computer
technology is used in all the
3270 units. This in itself gives
high reliability — but, in line
with reliability, availability and
serviceability (RAS) features
included in all IBM System/370
equipment, the 3270 has built-in
retry and error recovery
procedures.

Reliability

The control unit will retry any
incorrect data transfer operations
that occur between it and its
attached displays and printers.
The CPU will only be informed
of an error condition if these
recovery attempts fail. The
physical design of the units
allows easy access for main-
tenance and repair. This
serviceability complements the
reliability features to ensure
high availability.

The 3270 displays are available
with either 1920- or 480-
character capacity. Excellent
clarity is provided by the flicker-
free characters displayed on the
high-contrast screen.

Extensive screen-editing facili-
ties enable the operator to
change, insert and delete dis-
played data very easily. Changes
may affect a single character,
an entire line, all the variable
data, or the complete screen.
Typamatic keys permit fast
movement of the cursor (posi-
tion marker) and certain other
editing functions. The increased
sophistication of the display
means that the operator does
less work — and so achieves
maximum performance for
minimum effort.

Data is formatted on the screen
by program control. This helps
the operator to work faster
because one type of data
appears at the same screen
location for every transaction.
The displayed data is classified
as protected or variable, the
operator being able to change
variable data only. The operator
can obtain new formats from
the CPU by depressing a pre-
determined function key, or

may key in the request from the

Figure 2.3

Wide Range of Functions

keyboard. Protected data can be
automatically skipped so that
the operator’s keying rhythm

is uninterrupted.

The Selector Light Pen can
speed the man-to-machine
communication by permitting
the operator to select informa-
tion merely by pointing to a
specific item in a displayed list.

The operations initiated by
program function keys are
determined at the programming
stage. The function keys allow
the operator to perform quite
complex operations at the touch
of a button, and obtain rapid
results from the CPU.




IBM 2741 Communication Terminal

The IBM 2741 Communication Terminal can be
connected to all models of IBM System/370, to IBM
System/360 Models 22 to 85 and Model 195, and to
the IBM 3790 Communication System, using Start/
Stop line control. Attachment to System/370 is via
IBM 3704 or 3705 Communications Controllers, or
Integrated Communication Adapters, or via an |BM
2701 Data Adapter Unit or an IBM 2703 Trans-
mission Control Unit. The 2741 is connected in a
point-to-point configuration, and operates at 15
characters per second.

It provides remote input to and output from the
computer — for example to process enquiries, to
transmit messages, or to enter programs or data at the
point of origination.

The typing mechanism is similar to that of the IBM
Selectric typewriter. It includes typamatic keys for
repeat action of characters such as hyphen, underline
and space.

Transmission facilities

The 2741 operates in half-duplex mode over leased
lines or over the Post Office switched telephone
network. The speed of transmission is 134.5 bits per
second (14.8 characters per second).

Optional features
Receive Interrupt — to interrupt transmission from

the processor at the operator’s convenience.

Transmit Interrupt — allows the processor to in-
terrupt transmission from the 2741.

Print Inhibit — allows the processor to prevent the
2741 from printing data transmistted or received.

UK Form 24—6820 (9/74)
IBM United Kingdom Limited
389 Chiswick High Road, London W4 4AL

Printed in England by Wightman & Company
1 Brixton Road, London SW9




The operator efficiencies of the
3270 are complemented by its
potential for reducing com-
munication line costs. The
number of characters trans-
mitted between display and
CPU is reduced to the mini-
mum. For instance, formats
used more than once will be
made protected data, and will
not be transmitted. Only the
‘exception’ or new data is sent
down the line to the CPU. For
these reasons the 3270 system
minimises the number of lines

necessary fora communications

network as many terminals can
be attached to each line and
still give a fast response.

The 3270 has new powerful
commands that further reduce
line transmission time. For
example, the whole screen can
be restored to blanks by trans-
mitting only one data character
with appropriate control
characters.

Communication Efficiency

Through the use of Binary
Synchronous Communications
(BSC), the 3270 can share a
single line control with other
IBM BSC remote communi-
cation devices. Even if a wide
variety of functions are required
in a location that is remote
from the central processor,
those that use BSC transmis-
sion can be handled by one
common line.

For the Technical

Display capacities

1920 characters — 24 rows of
80 characters.

480 characters — 12 rows of
40 characters.

Screen editing facilities

Cursor (position marker) can be
rapidly positioned up, down,
left or right.

SKIP, BACK TAB and NEW LINE
are also ‘typamatic’ keys —
automatically repeat on full

key depression.

Erase keys can clear a field, the
screen, or all unprotected data.

INSERT and DELETE operate by
individual characters on the
assigned field. Existing data
automatically shifts to allow for
the insertion or deletion.

Selector Light Pen
Allows simple and fast selection

of single or multiple fields.

Available on remote as well as
on local displays.

‘Field orientation’

Data will be arranged on the
screen as discrete fields. The
characteristics of the data in
each field will be recognised by
the system as:

— protected or unprotected

- alphanumeric, or numeric only

IBM 3270 Information
Display System

— light pen detectable or not

— brightness normal, high in-
tensity, or off (No-Display
feature)

— whether the data has been
modified or not.

Protected data

Information can be classified as
protected and then cannot be
altered or destroyed by the
operator. Protected data is not
transmitted unnecessarily when
only the variable data needs to
use line time.

Data compacting

Extra commands enable the
minimum amount of data to be
transmitted. Only a field that
has already been singled out as
unprotected and modified is
‘ready’ — but only the data up
to the last modified character
is sent.

Audible alarm

An optional audible alarm can
be programmed to alert the
operator when the last screen
position but one is reached, or
when some other operator
intervention is required.

Keyboard

Key rates of up to 25 characters
per second (per display) are
readily accepted.
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IBM 2741 Communication Terminal
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2.3.2

- U

Course Content

A brief look at the content of the nine modules in the ‘Information' course.

Introduction - why brief?

This section is labelled 'a brief look' since a detailed account of lesson content
and its impact on the teachers and children in the schools carrying out the pilot
test of the course will be given in chapter four. The purpose of this section is
to explain in general terms how the material for the nine modules was chosen
and obtained and to put this into the context of the 'Information' course as a
complete entity. In some cases the material has been modified or altered as
a result of experiences in the schools; these modifications will also be described
in chapter four. Some references to pages in the module are madz during the
following descriptions, The reader may wish to refer to the specific teaching
notes and worksheets for each module in volume 2. However, the main lesson-
by-lesson descriptions which require this to be done are contained in chapter 4,
and it is not considered necessary to make specific reference to pages in the

course in this more basic treatment,

Module 1 - An Introduction to Information

The reasoning behind and need for this module was discussed closely with
Raymond Cackett, a teacher who first taught the course at Yateley School.
It is thus an amalgam of ideas and suggestions thrown up over some hours of
discussion, taking into account his knowledge of the local area, the author's
knowledge of helpful visual aids and a joint exp.edition to the locations to be
visited by the children. In broad te'rms, it was felt that, to give children an
impression of what is meant by information, we should first of all find out in
discussion with them what they understand about it before they embark on the
course. Then the attempt should be made to give them new insights into the
subject by taking them out into the local environment, followed by a consoli-
dation lesson on the knowledge they have gained from completing this exercise.
A further requirement of this first module was to create an impact, both in the
sense of making the course live from the beginning and in order to set the scene
for future studies in the field. How this was to be achieved or what the exact
content of the module would be was, at the time of conception a very vague
series of unco-ordinated ideas, but the experisrtee which both of us had had

with Geographical field studies no doubt colonred what transpired to a high
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degree, and in a senge it is broadly true that these aspects of the module

POPI P dom ke Ty L v b e
y from the cutset.  Iu the coustruction

evolved rather than were thought througl
of this module it must also be stated that we ourselves gained some unexpecied
insights into the nature of information in the environment, and were able to

pass these on to the children who later completed the exercises.

Page Intro/12 (module 0) shows a broad ocutline of the initial coanteat of module
one. From it one can see that the module does in fact reflect the nature of our
earlier discussions, and that the methods used ia teaching children were a
natural concomitant of these. What the children think information is can only
be found out by discussing the concept with them; practical exercises in finding
information can be carried out in a location near to the school, for which follow-
up exercises have been prepared; what the children have learned {rom the
exercise can be found out again by discussing it with them. The purpose of
the films was, first of all, tc add impact to the first module, and secondly,
especially in the case of '"The Information Machine’, to revise in visual form
some of the concepts which the children may have discoverad for themselves.
At first it would have been considered satisfactory if the children could have
demonstrated an intuitive feeling for the ubiquitousness of information; this
requirement was later modified, more for the beunefit of the teacher thaa for
the children, Lastly, since it was considered that continuity is essential
between each module or lesson taught, various means of ensuring this were
discussed and included in the modules. Enlargements, modifications and
additions to the original material were suggested, the use of camera and

slide being an example of this,

Module 2 - A Headmaster Information System

There is no significance in the fact that this module is numbered 2, since
the concept of modularity demands that order is unimportant., However, it
follows on quite naturally from the first and was in practise the second one
to be taught. The school as an object of study may be an unfamiliar concept
to children, partly perhaps because they take much that happens there for
granted. It is however a place very familiar to the children and offers the
opportunity to study the role and flow of information in an environment they
know well. Because of this many of the exercises are able io work from the
known to the unknown and to offer extra insights into the meaning of things

which children often just have to accept. In information terms the school is
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a rich source of material, It has a wide variety of people working both for
and in it, all of them in need of information of differing sorts;. it holds infor-
mation about a great number of people and things, about resources and
buildings, about equipment and children; unless it is a very exceptional school
its information system for recording, processing and retrieving these things
vital to its existence is often in what may euphemistically be called a confused
state (the Headmaster of a Hampshire Secondary school keeps most of his
records in eight tea-chests in a cupboard). The records it does keep can be
routine or highly seusitive, the information it has to communicate each day is
a huge administrative load. The information problems of the school are many
and varied. Thus the school has a natural wealth of material for study in the
‘Information' course and also has the advantage of being a familiar environment,
Page Intro/13 (module 0) shows a resume of module 2, Whereas in module 1
the concern was to show how information is everywhere about us in enormous
guantities, in module 2 we are trying to show that some of this information can
be organised into files, processed and made available for retrieval. Thus
parts 3 and 4 contain the essence of the objective, to show how a generalised
information system is set up and to provide some practice by way of an
example in the use of one means of doing this, an edge-punched card system.
In order to arrive at this point, lessou 1 is a Case Study illustrating the need
for a quick means of information retrieval (the exact Case Study is shown on
page /H/P/1 in volume 2), and lesson two takes the children carefully through
the variables in the school which would form the elements of that information
system. An offshoot of the latter exercise is to discuss how personal infor-
mation is collected, how (if?) it is verified, what it might be used for, to
whom it might be disclosed and other questions concerned with the 'Databanks
and Privacy' issue. Again, the opportunity for encouraging debate, discussion
and written work into the implications of systematic information collection,
processing and retrieval is written into the module, and the topics can be

treated at a variety of levels to suit the maturity of the class being taught.

2.3.4 Module 35 - Information in Police Work and the Law

This module has already been used as an example of the approach used in
the 'Information' course (see chapier 2 part 2), and ouly the background to
the module is to be described here. As has been said, the cpening of the

Police National Computer Service at Hendon in North London has prompted



the feeling that the subject of the use of computers by the police has offered a

variety of topics and implications suitabie for inclusion in an ‘Information!

course of thig kind, Some of the raw materia

poest

for the module came from
various Application Briefs published by IBM about police use of computers

in the United States of America, from newspaper articles in the British press on
the topic, from some books about the social implications of computing, particu-
larly 'The Computerised Society' by James Martin and Adrian Normanl, and
from conversations between Raymond Cackett, Chief Inspector George Baker,
Communications Officer of the Hampshire County Police Department, and the
author. Further information, it was hoped would be obtained from the
Information Department at Police National Computer Headquarters, but two
letters to them evinced only the polite reply that there was a security risk in
providing information about this, and referred to the press release at the time
of inauguration and published in 'Computer Weekly'. This gave the barest
detail about the type of computer used and indicated that the first application
concerned the registration of ownership of cars in the United Kingdom. In
view of the detailed descriptions available from the United States and the
evidence in them that some of the implications for personal privacy and freedom
had at least been considered and thought through, there is perhaps some cause
for concern about the secrecy involved in this operation, the more so since
attempts to elicit information through contacts closer to the source and to
explain in this way the relatively inoccuous nature of the project in terms of
any security breach met with a similar blank refusal to discuss any aspect of
the applications of the new machine. A further indicator of the potential of
police work and the law as source material for an 'Information’ module, was
the frequency in which, in module 1, the children had police-related topics

on their lists of information items during the preliminary discussion session;
perhaps more cynically, teachers, too, expressed the view that police work

is a topic dear to children's hearts. Cynical or not, events have proved this
to be so in teaching of this particular module.

Chief Inspector Baker was far more helpful in that he was prepared to discuss
applications within a time scale, and to indicate that the machine will be used
to do more than store car numbers., He expressed some misgivings about
'knowledge of the system leading to the beating of the system', but expressed

an interesting operational knowledge of how the computer can be used in police

1 J. Martin and A, Norman op. cit.
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work both at national and at local level, mainly in facilitating the more
efiicient conciusion of routine tasks. He expressed little interest in the
design characteristics or architecture of the machine itself, but this was not
important in the context of this course. His major analogy was a comparison
of times for which knowledge of stolen car numbers became available to the
local policeman under the old manual system (eight weeks, for example, for a
car stolen in Scotland to hecome knowledge in Hampshire) and by the new com-
puterised system (in theory eight seconds, in practise a little longer). Thus
the raw material for police computer applications (lessons seven, eight and
nine in the module) came direct from this source combined with a reading
knowledge of American experiences in Kansas City and Honolulu. The misuse
and abuse of computers in police work, exemplified by lessons ten and eleven,
were researched from newspaper cuttings and published plays and papers on the
subject, Chief Inspector Baker professing to have little appreciation of these
aspects of police computer work.

Thus the approach to module 3, in which preliminary exercises on the nature
of police work and information in the policeman's role are followed by a survey
of police computer applications both present and potential, succeeded by com-~
ments on social implications of the misuse of computers, follows the pattern
of working from the known to the unknown in the light of the children's own

experiences.

Module 4 - The Computer - An Information Machine

The 'Information' course is not a course about the computer as a machine,
but about the information which the computer processes, So why is there a
module which appears to fly in the face of this precept? y

Firstly, as can be seen from page Intro/16 (module 0), the resume of module
4, only lessons one and three actually concern the hardware and mode of opera-
tion of the machine; the others are concerned with computer applications,
computer people and the future uses of computers. Thus, in this module, the
children are approaching the information aspect, the applications, via a dif-
ferent route from that taken in other modules; they are trying to understand
them by way of a knowledge of the way in which the machine works.

Secondly, the 'Information' course is a complete course, slthough there are
naturally opportunities for omitting those aspects which are not required, sndfor

still maintaining completeness. Many teachers prefer to approach applications

ey



and implications through the knowledge of the machine and they are given the
opportunity to do so using this module as a base. The important parts of the
module concern applicaticns and implicaticns and these are intended to he
made clear and easy to implement.

Thirdly, the lessons on hardware and logic are presented in a different way
from most lessons on the subjects. They use scrap bits and pieces from old
machines to illustrate the input-processing-output concept and the development
of computer technology over the past twenty years, thus putting the machine
into its context as a processor of information. The scrap pieces are also used
as a historical record of the progress of techneclogy, from which wide excursions
into the implications of rapid change may bhe made.

Fourthly, the hardware lessons may be omitted if the teacher does not feel
happy with them and the essential meaning of the module is still preserved
provided that different links between topics are made. There again, the
module need not be taught as a complete entity lesson by lesson, If desired,
individual topics from the module can be incorporated into other modules as
necessary. For example, the lesson(s) on 'computer people' can be easily
incorporated into the last part of module 7 where systems flowcharts are
discussed and studied, or into module 5, where the role of the computer in
processing Transport and Road Research Laboratory information is dealt with.

Lastly, the resources of the IBM Schodls and Colleges Computer Information
Service, an office of the Southern Science and Technology Forum which operates
from the University of Southampton, were easily available, and these form much
of the basis for practical work and worksheets in the module. Given the
general shortage of good developed visual material in this field, the pamphlets
and scrap computer bits have proved invaluable in brightening up the presenta-
tion of the course to the children.

Apart from the pamphlets and other material from this source, material for
this module was obtained from a background knowledge of the author as a com-
puter professional, from lecturing to schools and colleges on all these topics,
from reading newsletters and advisory pamphlets mainly distributed by local
Computer Education groups, such as the Hertfordshire Advisory Centre for
Computer Based Education, the Solent Computer Education Group News and
the Merseyside Regional Computing Service, and from conversational inter-
course with groups concerned with the develupment of Computer Education,

such as the Chelsea College 'Computers in the Curriculum' group and the
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'Centre for Science Education' based on Sheffield Polytechnic. In the matter of

pupiis' reference material, eiforts were made to eniarge tbe manufacturer base
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by writing to other computer manufacturers as
without any success.

Special efforts have been made in the moedule to overcome possible computer-
phobia in non-mathematicians by carefully numbering the bits and pieces in &
scheme whereby the numbers refer both to the piece concerned and its represen-
tation in a diagram completed in the course of the lesson. Indeed, this is one of
the few parts in the course where the teacher is passing on original information
during the course of the lesson. The diagram on page M/P/1 shows the uncom-
pleted version filled in by the child during the course of the lesson; page M/T/17
shows this diagram in its completed form and page M/T/6 is the page in the
teaching notes which explains how the numbering system works. In addition it
is intended to malke available a series of slides which would supplement the bits
and pieces, make identification easier and also fit into the same numbering
system. Nevertheless it is recognised that, for the uninitiated teacher, lessons
one and three may need a much longer preparation time than most. The lessons
on computer people, computer applications and future uses of computers are more
straightforward. The last lesson on statements about the computer (page M/P/20)
may be 3 little advanced for the second year child, but options have heen left open

on how it can be treated in the classroom situation.

Module 5 ~ The Transport and Road Research Laboratory

Module 5 is perhaps the archetypal 'organisation' module of the "Information’
course, in that it takes a specific organisation and studies it in terms of the
information it collects, processes and communicates. Teachers constructing
their own modules would perhaps take this treatment as an example. The
Laboratory was chosen as a subject for the ‘Information’ course for several
reasons. '

Firstly, it is close to one of the schools carrying out the pilot study, so that
contacts through parents and friends were on hand, and the possibility of a visit
to the organisation was real. Secoudly, the Laboratory has a well-developed
Public Relations Department which dispenses written material, visual aids and
films to enquirers and is therefore accessible, in information terms, t0 schools
all over the country. The publications also provide source material for the

construction of worksheets and visual lessons, and relieve the teacher of having

~1
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to learn much new factual information in crder to teach the concepts. Thirdly,

ctivities the Laboratory has a Research Track with skid-

W

in its data ccilection

pans, banked bends ete,, which cateh the imagination of schoolchildren. I

b

other sources of information are from police forms and other external sources,
which fact provides a neat relationship with the content of other modules.
Fourthly, the results of the work carried oul there are visible in the eavironment
in the form of traffic signs, crash barriers etc., so that there is a constant
point of reference within the experience of the child, Fifthly, the analysis of
traffic accidents which is a department of the Laboratory and forms the basis

for several lessons in the module, has an obvious relevance in the general and
social education of children., Lastly, most children are in some way connected
with the topic of traffic in many ways, as a pedestrian going home from school,
as a passenger in their parent's car or as users of the public transport system,
These again are familiar points of reference from which many lessons of interest
can be constructed.

After initial enquiries made through the husband of one of the Yateley school
teachers, the author was advised to write to the Director of the Laboratory,
Mr. A. Silverleaf, to describe the project and to ask for his help. This was
done and it was encouraging to receive a prompt reply and an invitation to a
meeting with Mr. Grimmer, Head of Computing Services, Miss. B. Sabey,
Head of Road Accident and Analysis Department and Miss P. Mongor, the
Librarian., At this meeting, or as it turned out, series of meetings, the
project was explained and an outline of a plan of action from which teaching
material about the work of the Laboratory could emerge was drawn up. The
possibilities for this were many and varied; one interesting aspect of the
Laboratory's work which would have fitted well intc the 'Information' approach
was the organisation of the Library, in which material for the research
scientists working there was organised on a personal profile basis, so that
each man or woman was referred to new publications in the area in which he
or she was interested, a development made necessary by the tremendous,
computer-generated explosion of information during the last ten years.
Regrettably, this had to be shelved in this instance, although the idea is des-
cribed in a different form in module 8, The documented sources of information
studied ranged from the abstruse and esoteric papers written by Laboratory
staff to descriptive pamphlets written for the casual visitor. These were sup-

nlemented by well illustrated bocklets on various aspects of the Laboratory and
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traffic problems in the United Kingdom, tables and charts showing the results
of surveys, and fiims of ail levels of content,

Thus the potential of all these for the creation of meaningful teaching material
far outweighed the likely time available in schools for teaching the topic and
drastic cuts had to be made. Pages 17 and 18 (module 0) show a resume of
the teaching material produced about this establishment and the work it performs.
It can be seen from this that the module starts by working from the experience of
children in observing road signs, and proceeds by introducing lessons on the
location of the Laboratory so that children, especially those who live far away,
may see it as a real place with a real purpose. Films and leaflets are used to
establish why the Laboratory exists and some aspects of its organisation; the
research track figures prominently in this since it is an important source of
information for the Laboratory and an interesting aspect of data collection not
met in other modules. While the Laboratory specialises in many different
aspects of the transport problem, road accidents are focussed upon, both
because they are apposite in a school context and because it is possikle to
present some interesting examples of data collection, processing and retrieval.

Of course, the computer has a function in the analysis of such data and this is
dealt with in general terms as a processor of information (thus emphasising the
concepts learned in module 4) and in particular terms in the way it uses
'RATTLE', a specialised tabulation language developed at the Laboratory.

This latter aspect may be more suitable for maturer students. Lastly, the
problems of communicating information, not emphasised in other modules,
are discussed and a summary of the work of the Laboratory as shown in this
module is presented in the form of a work sheet.

In this way children see the organisation as a collector, processor and com-
municator of essential information, and perhaps the more perceptive will see
the analogy of the Laboratory as a large information processing machine whose
function is to perform much the same tasks as a computer, but on an organisation-

sized scale.

Module 6 - Computer Contact

This module contains three distinctive parts, none of which is coutiguous in
"Information' course teaching, It is so called because, in a course in which
the computer plays such a large part in the 'Information' story, it is felt that

the children should have contact with a computer at least once per term. Three



One of them is to bring a
terminal into the school, the second is to take the children on a visit to a com-
puter installation, to see whal is al the other end of the telephone wire, and the
third is to enable them to complete an exercise involving the use of the computer
as a processor of the data they supply. Each part may lead to other things.
For example, the 'INFO' program used in part 1 explains what a computer can
do in practical terms and how it performs its task. This inay lead into a short
programming course or into the use of a terminal for other exercises. Part 2,
the 'HAIKU' exercise, illustrates the use of one of many computer packages, and
may encourage other departments to examine the role of the computer as a
teaching tool. Page Intro/19 (module 0) shows a resume of module 6. The pro-
gram for the terminal session 'INFO' was written in the BASIC programming
language by the author to illustrate three aspects of the machine's function; its
ability to store and make available information as requested; its ability to do
arithmetic quickly and efficiently; and its power to look at a set of information
items, in this case whether the children have had various inocculations and
ilinesses, and come to a simple logical conclusion based on the content of those
items. The BASIC language was chosen because of its relative simplicity.
(BASIC is in use in many schools which teach programming), and because the
syntax of the program is easily read and understood if the reader is given
certain clues and hints. Foremost among these is the facility to write into the
program words which describe what each part of the program is meant to do.
Page C/P/10 shows a printout of the program 'INFO' and the REM statements
in it are these explanations, written as can be seen, in the English language.
Another aspect of this series of lessons is to enable children to distinguish
between data and instructions, between the information entered into the machine
in the form of personal details and the program which tellis the computer what to
do with that information. This is a basic distinction, and the fact that the
children themselves are supplying the information on mark-sense cards in the
week before the terminal sessions reinforces it. Of course, there are other
ways of achieving the same purpose, perhaps with a different program, perhaps
with a different method of input; the constraints in this exercise are related
normally to the type of equipment available and the existence of someone in the
school or among countacts to set up the computer file from the data supplied by
the children. The last part of this series of lessons is devised to take away

the sense of magic from the computer, to illustrate that what happened during



the terminal session was the result of how the program was written, and was &
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perfectly logical process. It was felt at first that to dry-run a computer pro-
gram in this way with children who had no nrevious knowiedge would be too dif-
ficult an exercise. In fact this has not been the case as will be seen in
Chapter 4.

The "HAIKU'® program was chosen as a computer package example mainly
hecause the teachers taking the 'Information' course were predominantly
English specialists. A fuller description of how this program works is shown
in figure 1.1, Arrangements have been made with Imperial College, which
operates a national programming service for schools, to make the 'HAIKU' pro-
gram available for other schools in the country should they so desire. At the
same time the college will be able to send out details of those other programs
available, with which teachers in schools may wish to experiment., Here again
the lesson ideally takes more than one week, and preferably at least three
attempts should be allowed to the children so that the full benefits of the exercise
may be obtained.

Visits to a computer installation are often a disappointment to both children and
to the staff who conduct them. On the one hand, there is nothing particularly
exciting to see, the computer and its peripherals being little more than boxes
in which the children are assured something is happening; on the other hand,
computer staff often find it difficult to talk at the level of the children or to know
what will be of interest to them, Often, too, the children come to the instal-
lation fcold', without any knowledge of the organisation they are visiting or its
work, and without knowing what sort of questions to ask, The last part of
module three is an attempt to remedy this situation by making a form available,
which they are expected to complete during the visit, and which asks for details
about the computer and its applications, the people they are likely to see and
the organisation they have come to visit. It is therefore designed to set up 2
two-way comrmunication channel between children and their hosts. If given to
the organisation staff before the visit, it gives them some idea of what to talk
about and the sort of questions they will be asked.

Children should, during their 'Information' course, at least see a computer,
if only because the machine crops up s0 frequently in the course as a storer and
processor of the information they are studying. This lesson is important but
may involve the teacher in some extra administrative work, in ordering a

coach, in collecting money or in identifying a sujtable installation. To be
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successful, the teacher should alsc learn something abeut the organisation
beforehand and prepare the children for the visit, so that it becomes part of a
logical progression of lessons rather than a one-off excursion to get out of the

classroom. Effective follow-up is also needed 30 that children may feel that

they have really benefited from their visit.

Module 7 ~ Information on (Gas) Tap

The initial impetus for this module, which, despite its whimsy title, approaches
the Gas Industry and its needs for information from several different directions,
came from a visit made by the Solent Area Computer Education Group during the
spring of 1973, Contacts were made with members of the Management Services
Department of the Southern Regional Gas Beard which were later to prove fruitful
in the obtaining of information for the module. Also, specimen documents which
would be useful in the classroom situation, in particular a Gas Bill for 'Mr.
Bloggins' (page G/P/1) were used and evaluated. Six months later, when the
need for a module on the topic became pressing, Mr. R. Gifford, Data Processing
Manager, again proved very helpful and Mr. Keith Guard of the Management
Services Department gave up his time at a series of meetings during which he
went with the author through the system used in the Southern area in a great deal
of detail and with a great deal of committed enthusiasm. The fact that much of
this material was not used reflects some of the difficulties of the researcher in
this field, in that permission to develop teaching material needed to be obtained
from the Financial Director, and while this was not specifically refused neither
was it specifically granted, pressure of essential work being given as the reason.
Had the initial contact been made from the top, perhaps the result would have
been different. but although several letters were written, examples sent and
offers made to explain the project personally, these were not fruitful. Alter-
native approaches were made to the Education Officer of the Gas Council in
London, and while he was helpful in supplying & great quantity of already
developed literature about the work of the Gas Industry, he was unable to offer
help with the development of material in the field of 'Information', which is
where it was required. Lastly, the Regional Education Officers, who deal mainly
with the Home Economics departments of schools, were able to provide class sets
of literature, this again was too generalised for the specific purpose of a course
on 'Information'., TFortunately, other Gas Regional Boards were more co-opera-

tive with other people and a Gas game, 3 manual simulation of the work of the
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meter reader and the produciion of s Gas bill was worked cut between members
of the British Computer Society Schools Committee and the Eastern Gas Board
1 intc the Gas moeduic.

Thus, in the development of this module, the main sources of information for
the creation of teaching material were a whole host of pamphlets and leaflets on
general aspects of the Gas Industry, the use of a film library of about fifteen
films on various aspects of Gas, a false gas bill with notes on how to interpret
the numbers thereon, some information from the Management Services Depart-
ment which was not classified, and a gas game from other sources. Pages
Intro/20 and 21 (module 0) show how this was put together. In the event, all
this material has proved useful in one way or another, and the ethos of the
"Information' course still comes through, although the material is a little more
generalised than was initially considered desirable. The order of the lessons
is interesting, working from the particular to the general to the particular again,
The first lesson on the impact of numbers on the Gas Bill was controversial in
that some of the teachers might doubt that the children are interested in such a
level of detail. The use of two films also involves the teacher in some admini-
strative work in ordering and making the projector available and the middle part
of the module has a distinct geographical bias. The presentation of the work of
the computer occurs at several different points, in lesson one where the compu-
ter is mentioned as being responsible for the impact of nuinbers, in lesson 5
where the computer acts as a store and processor of information for all aspects
of the Gas Industry's activities, in lesson 7 where a simulation of the producticn
of a gas bill by computer is roleplayed, and in the next lesson where it is seen
as a generator of form letters and reminders according to circumstance.; Since
this latter lesson presents the information in flowchart form, lesson & is an
introduction to flowcharting which serves also as a method of explaining how

our own thoughts may be consciously or subconsciously organised.

Module 8 ~ From Ignorance to Knowledge - and back again

The original title of this module was 'Information in the Library', but it was
considered that this did not convey the real message of allowing children to
appreciate the effects of the information explosion and its effect on the habits
and procedures of human beings. The library is our main source of information
in the sense that it is a storer of knowledge which can be looked up as and when

required, but this ignores the {act that much of our information comes from other
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thesis in the first moedule that information is all arcund us and that we may
consciously be employing several levels of classification process in our attempts
to make sense of it all, Thus, while the library is a focus within the module
which enables children to understand the need for classification and crossreferen-
cing, it is not the whole module, and the main burden of the idea contained in the
title is that we never in fact achieve a transition from ignoraunce to knowledge
since there is always more knowiedge to be learned. This may be better
expressed by the North Country saying 'The more you know, the more you know
you don't know'.

In researching material for the module, fruitful conversations were made with
the teachers involved in the project at Henry Beaufort School, Winchester,
particularly Mr. Harry Wright and Mrs. Jenny Leigh, and with the Headmaster
of Sandhurst Comprehensive school, Mr, C. W, Dally, a Computer Educationist
himself and with a particular interest in keeping records of non-book resources
at his school. Mrs. J. Marder, of the Southampton University School of
Education Library was also very helpful, both in supplying school textbooks on
library practise and in suggesting further sources. A large stock of updates to
the British National Bibliography were also useful as were some IBM manuals
on the computerisation of library records.

Page L/T/3 shows a breakdown of the module. In a sense, and largely
because of time constraints (this was the last module to be written), the ideas
expressed in the first paragraph of this section have received scant justice.

The module works from the unstructured to the structured, so that children wiil
get a feeling for the need to classify first of all, and attempts to add a topical
flavour to what is studied. TFor example, in using the author's own set of long-
playing records as an exercise in classification and crossreferencing it is
hoped that the theme is familiar, and in using the school library for the lesson
on booking out systems it is intended to perform a service which can be used by
the school. The last lesson, a story set in 1985 which takes schools and
libraries of the future as its twin themes, should cause a lot of discussion in
the classroom and point the way to an appreciation of one answer to information
problems which the children have studied throughout the course, both at a
personal and at an institutional level. In this module there is ne specilic com-

puter content; by now children should be conversant with the computer as an
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answer to this sort of problem,

Module 9 - Individoal/Group/Class Agsignmeants in information

In some ways this is the self-test of what has been learned in the 'Information’
course, although the assignments can be ouly a smaller version of the procedures
presented in the other modules,

Page Intro/23 (module 0) shows a resume of module 9, Basically what the
children are expected to achieve is the collection and storage of information, and
by using edgepunched cards, a demounstration of a methoed of retrieval to others.
They may also wish to process the information and set it out in the form of tables.
If the school has its own terminal or if there is a computer nearby to which the
children have access and the children have also learned how to program, there is
obviously scope for a more sophisticated treatment of the information collected.
In the vast majority of cases however thig is not expected to be the case.

In the teachers' notes a variety of topics for personal or group surveys is
suggested, from television viewing hahits to constructing a display of the bits and
pieces presented in module 4, The choice of topic must obviously be dependent
on the number of children doing it and the time set aside for completion of this

module. For example, a whole class survey of leisure time activities can take

_in a survey population comprising the whole school, whereas two children com-

pleting the same task may take in only the rest of the class members. Never-
theless this is a module which can be completed at a variety of levels, which may
require varying amounts of teachers' time and which draws together the threads
of the whole course into a personal project incorporating elements of form
design, data recording, and information handling techniques exemplified earlier

only by reference to other organisations and examples.
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CHAPTER 3

The 'Information' Course and its testing in the schools
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3.1 The physical setup. Schools, teachers, children involved in the testing of

the course.

3.1.1 Introduction
Two schools, both in Hampshife,‘ have been involved in the testing’of the infor-
mation course, oue of them over a period of six terms, two school years, the
other for two and a half terms, almost one school year. This section deals
with the schools, at first individually, and later highlighting those differences

which may have contributed to the reactions to the course by teachers.

3.1.2 VYateley Comprehensive School

Yateley school is large; large in the numbers of children attending the scheoel
(over 2000), the number of teachers employed there (over 100), the organisa-
tional problems created by size and the administrative hierarchy created to
solve them, and the area from which it draws its population.

There is a great diversity in the background of the children at Yateley school,
Children at the school may have a rural background in the many small villages
within the catchment area, or may come from one of the two council estates in
the Yateley area, much of the population of which is London overspill. Since
the Yateley area has recently attracted developers of houses built for Lendon
commuters, there is also an increasing number of the children of professional
and clerical workers attending the school. No specific study has been made of
the background of parents or children at the school. There are inherent dangers
in making value judgements bhased on parental background, aad this information
is given here ounly to make a general observation.

On arrival at the school at the age of eleven, children are divided up ianto
three bands corresponding to average and above average ability levels, average
and below average, and a small remedial band for children with special difficui-
ties. The criteria for assessing ability are based on Junior School Headmasters'
reports and a series of school-generated tests in Mathematics and English, In
the fourth and fifth years, approximately seventy percent of children take an
external examination course, mainly CSE or GCE 'O' Level, and approximately
fifteen percent stay into the sixth form to resit 'O’ level examinations or to take
1A' level courses. In general, facilities at the school are adequate but there is
no terminal link to a computer or extra-ordinary facilities for other subjects.

The public library is contained in the school complex and attempts to serve the



needs of both the public aad the children., This however is a facility which

did not become available until October 1074 and the ‘Information’ course

oty

was not ahle to take advantage of it until very late in the nilot testing.

Teaching methods are on the whole very traditional; one obtains the distinct
impression, after talking to many members of staff, of a deep-seated sus-
picion of experimentation and an extremely conservative, sometimes cyuical,
outlook. Staff turnover is high; in 1974 about twenty-five perceat; in 1975,

‘a period of recession in the education field, about twenty percent. The
number of probaticnary teachers on the staff at any one time is also high.

The administrative superstructure is large and unwieldy and it seems to take
up a large proportion of the time of senior staff who could otherwise be teaching.
It is believed by most of the junior staff that the Headmaster, two Deputy Head-
masters, a Senior Mistress and three Taculty Heads are engaged full-time in
school administration duties, except when acting as supply teachers for
absentees. Since they do not appear on the displayed timetable in the staif
room this belief would appear to be well-founded. In addition, there are ten
subject heads, who operate a reduced teaching load, and, as a cousequence,
junior teachers and probationers are often over-exposed to difficult teaching
situations.

Yateley school's involvement with the testing of this particular course arose
from the concern of the Headmaster, Mr. K. Cottam, that children in modern
schools were not being sufficiently stretched in the processes of logical thought
and the orderly organisation of facts and prinéiples. Initial contact was made
through Mr. M. D. Meredith, Tutor in Informatics at University of Southampton,
who was visiting a studeat on teaching practice there. After this, a meeting
was set up between the author, Mr. Cottam, Mr. Meredith and the Deputy
Headmaster, Mr. T. Jounes, to investigate the posgibility of inaugurating a
course for second vear boys in the 'house' (high ability) band, the principles
of which couformed to a general philosophy of teaching about information pre-
viously discussed at the university between Mr. Meredith and the author. Not
only was the course to satisfy the Headmaster's concern, but also the Deputy
Headmaster's timetabling problem with that group of boys. Girls within that
year were engaged in Home Economics and Needlework while there were in-
sufficient facilities in Woodwork and Metalwork to occupy all the boys. At
that meeting the outline aims and subject matter of a course on "Information’

were discussed and the likely teaching characteristics required to cope with
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the demands of the subject were deseribed. This would need to be someone
whose relationship with the children enabled discursive activity to take place
side by side with structured worksheet activity and whose background, while
not necessarily connected with computers, nevertheless would have stimulated

an interest in the promotion of logical thought. A third requirement was

W

imagination and creativity to enable poscibilities to be seen, action to be

initiated and ideas put into practise. At the third meeting, Mr. Raymond

. Cackett, who had a background in accountancy, litile knowledge of computing

but an awareness that computers were important in the world, and an
extremely good relationship with the children was present. He was asked if
he would be prepared to take on this task, and after finding out more about
what was involved, agreed to teach one form about 'Tnformation' for one hour
a week (a double lesson) during the session 1973/1974. His involvement
with the development of the course, his reactions to the course and the way
he thought the children received it occur in many parts of chapter four, and
further details are given later in this chapter.

As the scope of the course grew and, in the summer term, a demand to
teach it to 'house band' third years as part of their English syllabus, other
teachers bhecame involved. By the end of the first year of pilot testing at
Yateley five classes had been exposed to some part of the course, and it was
planned, auring the 1974/1975 sessgion to extend this to a wider spectrum of

children, including those in the 'colour' bands (lower ability groups).

Henryv Beaufort School, Winchester

Winchester, Cathedral city and County Town of Hampshire has a high
proportion of administrative and clerical workers. Harestock, the district
in which Henry Beaufort school is situated, is a pleasant, receuntly developed,
area with a high proportion of owner-occupied houses in neatly planned and
spacious estates, Although the school catchment area extends into the

villages beyond, the vast bulk of children live in the semi-detached and

detached houses of the nearby estates. Parental involvement with the school

is high; a number of parents come into the school regularly to help voluatarily
with such tasks as looking alter the library, sorting out resources etc. and
they are encouraged to take part in school activities, even learning activities
if they so wish. The school buildings are relatively new, having been erected

and first occupied in 1972, and the schocl population is building itself up
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through the yvears. There was, in the 1974/5 school year, a complete first,
second and third year, and 2 few fourth years who had been transferred
other schecls in Winchester, taff turnover is low, less than ten percent in

the two years the school has been running, and almost hand-picked by an

astute headmaster, who then gives them the freedom to teach as they best

think suits the situation. The school administration is done by the Headmaster,
his two secretaries and the Deputy Headmaster, who also teaches approximately
half the week. Naturally there are not the same administration problems as at
the much larger, much more cosmopolitan, Yateley school, and neither is the
proportion of staff to non-teaching time remotely so high.

In the first two years at Henry Beaufort school, children are taught in mixed
ability classes. All the staff I have spoken to regard this as the best and
fairest method of teaching children of this age regardiess of the organisational
difficulties it might create, and some would like to see the system extended
into the older years. There is an atmosphere of concern in the school, concern
for all the children regardless of ability or behaviour, and concern for the
dignity of what might, at the risk of sounding pompous, be called the human
state. The willingness to experiment is directly related to the benefit expected
from the experimentation. The degree to which other members of staff are
interested in what a particular subject teacher is doing, so that there might be
some cooperation in the curriculuﬁa, is surprisingly high. This is exemplified
by the way in which the information course was introduced to the school, and in
the number of people interested in teaching it or part of it as aspects of their
own subject. Also, apart from the good-natured hanter which takes place in
any staff-room, there was genuine interest on the part of other members of
staff about the progress of the course.

Henry Beaufort School's involvement with the course began in 1974, The
Head of Mathematics, Mr. G. Mahon, was interested in computer programming
and attended an in-service course on Fortran organised by the Hampshire
County Local Education Authority. The last day of the course was devoted to
topics of a more general nature, and the author spoke to the members of the
course for an hour about the 'Information' approach to Computer Education.

Mr. Mahoun was interested and spoke to a number of his colleagues at school
about the ideas expressed, with the result that the author went to the school
for a personal chat to the Head of Euglish, Mr, H. Wright, the Head of Social

Sciences, Miss D. Rees, Mr. Mahoun and the remedial teacher, Mrs. A, Wiggle.
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being 'Survival' and ‘Beyoud the Real'), and the author set up a further meeting
between Mr. M. D, Meredith and himself, and Mr. Wright, Mr. S. Ward,
second in the English Department, Mrs. J, Leigh, the Librarian/Teacher and
members of the Social Science Department. The Headmaster of the schocl,
Mr. W. Hubert, was also invited, but because of his unavoidable absence from
the school the Deputy Headmaster and timetabler, Mr. R. Bower, attended.
Two things were discussed; the possibility of incorperating aspects of the
'Information’ course into the English syllabus, and, as at Yateley, the filling
of a second year 'hole', in that there were a number of non-German pupils (ie
pupils who were not learning the German language) with little in the way of an
alternative syllabus. Unfortunately, at this stage (July 1974), the timetable
was completed, to alter it would have required considerable effort and eaused
a major explosion in the mind of the Deputy Headmaster, the second year non-
German pupils were mixed up so that some also corresponded with the second
year English Groups, and the exercise quickly became an either/or situation.
In the end it was decided to operate the 'Information' course in the English
lessons; Mr. Ward would teach it for two single lessons per week (forty
minutes each), Mr. Wright would devote the whole of his three periods to the
course and Mrs. Leigh would teach the course to her fourth year group at a
later date. Their reactions to the modules they have taught and the way hy
which they have modified the material to suit their cwn situations are described

in chapter 4.

3.1.4 The teachers involved

-~

The success or otherwise of any course is the product of many factors
jncluding the physical conditions under which it is taught, the approaches used
and their familiarity with the children,the subject matter it contains and the
ability of the children it is taught to. But, in the final analysis, it is the
people in front of the children, their motivations, attitudes and relationships,
which determines how well a course is received by those for whom it was
written. It is not the intention in this section to give unnecessary historical
and personal details about the teachers who have been involved with the nilot
testing of the 'Information' course. It is however instructive to try to gauge

the relationship which each one wished to set up with the children and to comment
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how far, in the author's opinjon, they were able to establich this.

Ray Cackett, for example, who had specialised in Geography at Bognor Regis

College of Education after a short period in industry as a trainee accountant,
was in his third year of teaching at Yateley, his first teaching appointment.

As a geographer he had established himself as an able member of the depart-
ment and indeed, in spite of his lack of experience, was regarded as second

in the Geography Department in the school. The relationship he tried to
establish with the classes of children he taught might be described as 'firm

but fairt. If he was talking, he expected children to listen, and was inclined

to use those punitive sanctions which were open to him when verbal exhortations
had failed. He had a basic mistrust of the open-ended lesson, and performed
better in the teaching situation when he had specific things to teach and the
children had specific things to do. This did not preclude the discussion-type
lesson so long as it was geared to some future action or to some well-siguposted
teaching point. In general, it is fair to say that he was more at nome when
teaching the brighter, more motivated, pupils, partly because the feedback he
obtained from them was more positive, partly because they were less inclined
to be unruly, and partly because of a personal attitude which considered that
children who responded to him deserved more effort to be given to them. They
were more worthwhile children., In his accountancy work in the past he had
come across the need for computers and was, for the first few months, enthusi-
astic about the possibilities of a course on 'Information', although he was later
less enamoured with the methods used to express the concepts.

Sheila Oviatt~-Ham (née Scullard, and married in August 1974) became inv ‘olved

with the course for the first time during the summer term of 1874, Reports of
a successful course had been made by Ray Cackett and it was desired, from the
author's point of view, to test it with third year children within the English
syllabus, Sheila specialised in English, her streagth at University having
been Linguistics, and one of her functions at Yateley was to oversee the sixth
form General Studies syllabus. In the previous year the author had delivered
a well-received couple of lectures on computing to the sixth form, and the
experience had stimulated Sheila's interest too., She has been teaching for five
years after completing a three-year English Degree foliowed by a one-year
post-graduate feaching course.

On meeting Sheila for the first time one gets the impression of 'husy

enthusiasm'. Certainly her enthusiasm is a comnmodity which is communiczte ed



to the children she teaches, as long as she, too, is convinced of the worth-
whileness of the topic. IHer teaching strengths lie with the higher ability
classes; one feels that she is academic or intellectual by nature and has
some difficulty in coming down to the level of the 'colour' band children.

She tries, successfully for the most part, to overcome notential indiscipline
by transmitting her own enthusiasms aad is well liked by the majority of
children of all ages. She also has a highly creative tum of mind as befits an
English teacher, and is happiest with the more discursive, open-ended tvpe of
classroom work. Her 'progressive’ outlock on education together with her
rapid ascent to favour has tended to create some mistrust of her among some
of the older, more cynical, staff members. She has made many intelligent and
pointed suggestions and modifications to the course during her teaching of it.

Rosemary Trew. Rosemary was a probationary teacher, having come to

YVateley straight from college. Although she had had some experience of
children in Junior school her lack of experience with children of secondary age
and the discipline problems they created made life in the classroom very diffi-
cult for her. Rosemary is a shy, gentle and placid girl who found it difficult

to establish control, a fact which children soon took advantage of. This problem
was compounded by her being given some of the more difficult 'colour' band
classes and by receipt of little support from other teachers. Her involvement
with the 'Information' course was an imposed one; indeed, she was unaware
until the previous week that she was required to teach it at all. She was given
two 'colour' band classes to teach 'Information' to, one of which had a reputation
for being difficult to discipline. She had little idea of what the subject was
about, no attempt having been made to inform her by the senior staff, and even
after an hour with the course author, she was very unsure of her ability to

teach it. She was unable, because of her probationary status, to carry out
some of the more motivational early lessons outside the classroom, and had
little aptitude for, or interest in, the logical disciplines demanded by the

course philosophy. Discursive and open-ended lessons she found unrewarding,
partly because she had no time to develop any feeling for the techniques involved,
and partly because of her discipline problems. Her specialisation at college
was Geography. She tended in the 'Information' course to cling desperately to
the worksheets as a method of making contact with the children and putting the
concepts over, sometimes with success,

Jackie Lord. As someone who had returned to the classroom as a part-time

o~



teacher after having her children, Jackie was older than the other teachers of
the 'Information' course at Yateley. She had noticed and commented upon the
differences in teaching children even within the short time she had heen away
from the classroom environment, and she tended to be a little unsure of herseif
at first. Her specialisation was English and she was one of the few teachers
at Yateley who considered herself equally at home with 'house’ and 'colour' band
children. Jackie inherited Rosemary Trew's two 'colour' band classes during
the second term of the 1974/5 school year., This in itself was a formidable
obstacle, and when added to Jackie's own unfamiliarity with the subject, her
recent long absence from the classroom, the potential ill-behaviour of the
classes, and the arbitrary way in which the teaching of it was sprung upon her
in the week before Christmas, the portents were not promising. Jackie,
However, is an extremely conscientious teacher with definite ideas on how to
teach 'colour' band children. If a particular approach or teaching method
does not accord with her views she is prepared to spend several hours in modi-
fying it until it does fit. If subject matter is unfamiliar, she is, like many
people, uneasy about teaching it, but will make the attempt to master it.
During the whole of the two terms in which she taught the course she was
always sceptical in her mind about the importance, uneasy about the approach
and unsure about the content, but she would not betray this to the children and
would always attempt to make ex*éry lesson worth while. In her relationships
with children she tries to be form and formal, but not without humour. She
tends to avoid open-endedness and discussion, often because her view of

the capability of the 'colour' band child tends to preclude this as a way of
teaching, and sometimes because of the possibility of a conflict with the
establishment of good discipline.

Harry Wright, Harry was by far the most experienced of the teachers

involved in the 'Information' course. After Teacher Training at Goldsmith's
College and taking an external degree at Birkbeck College in his early teaching
days, Harry had come to Henry Beaufort school as Head of English having
spent ten years with the Inner London Education Authority. Beneath his
jocular exterior he has a serjous and thinking approach to the teaching of
English and a personal commitmeut to the mixed-ability philosophy of the
school., The syllabus he had drawn up for first and second year English
lessons is thematic in approach, and it is because of this and a chance con-

versation with the Head of Mathematics Department at the school that he



became interested in the 'Information' course. Unusually for an English
teacher he has an interest in things logical and in the communication of
messages by code and cipher, as well as by words. This interest does not
stretch to the study of computing per se, and Harry has speat much time
wrestling with the problem of whether, and then how, to teach the more techni-
cal aspects of the module on computers. In his relationships with the chﬂdren
Harry is able, because of experience and personality, to go further than most
teachers without seeing a breakdown of contrel. He believes firmly that
children should have opinions and be given the opportunity to express them,

He has a sympathetic toleration for the problems of the jower ability children
but, like many teachers, is probably more at home when teaching the brighter
groups. He presents the same relaxed, mock-humorous face to children as
he does to adults and hopes, with justification, that they react favourably te

this catharsis. As may be expected in a creative person, the discursive and

open-ended lessons are the more successfully taught and the ones he enjoys

Steve Ward.  An English teacher of two years standing, Steve trained at

the nearby King Alfred's College and also took a B.Ed degree there. His

main specialisation was in Drama and he has been noted at Henry Beaufort
school for using this in English teaching situations, His first congideration

of the 'Information' course came i;q the second meeting at Benry Beaufort

school during which the philosophy of the course and methods of implementation
were discussed, and the possibility of incorporating it into the second year
English syllabus was mooted. Steve's interest in the possibilities of the course
led him to offer to teach it for two lessons a week to his second year English
group. He also had a more personal interest in educational research and
innovation and wished to help in this aspect of the course for its own sake,

Steve is a creative person who believes himself to have no aptitude whatsoever
in things technical, and because of this attitude he approached the more techni-
cal lessons with some considerable trepidation, taking every opportunity to
avoid them. And yet, when he did bring himself to master the technical

details in an area, he became an enthusiastic teacher of that point, However,
it was in the more creative ficld of drama that he made his biggest contributions,
using his own instincts and authority to extract insights in the children from the
teaching material at hand. His relationship with the children owes mtch to the

influence of Harry Wright in the mock-humorous and often witty way of speaking
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to them. He finds however that the point at which he has to re-assert control
occurs much sconer and this gives the impression of a much more formal
relationship which might appear to depend upon a changing mood. The open-
ended lesson and the discussion are his forte and the foundation of his drama
work is the discovery method of 'I do and I understand'.

Jenny Leigh., Jenny is the teacher at Henry BReaufort in charge of the
library and as such she was important in the development of the 'Information’
course and the library module in particular. This, too, was the source of
her interest in the course, since she had a number of weekly lessons with a
fourth year class based oun project activities, for which the library was the
focal point. Jenny's teaching experience spans ahout seven years, although
she has been away from the classroom at intervals since first starting to teach
in Portsmouth. She is less happy than either Harry or Steve in the more dis~
cursive parts of a lesson, preferring to have some definite goal to teach to.
She is particularly sensitive to boredom among the children and appears to
have a view on classroom democracy that responds to the wishes of the
children she is teaching. Perhaps however this was more noticeable because
of the greater age of the children she was teaching. Her relationship with the
children she teaches varies according to the age group and ability level but
with older children she tries to identify with their problems without always
sympathising with them. Occasionally nervous and unsure she is nevertheless
responsive to the needs of her classes and willing to spend some considerable

time in acquiring technical knowledge so that she is equipped to answer their

questions.

Comparisons

Although the two schools used in the pilot testing of the ‘Information' course
qualify for the label 'comprehensive', since it has been the policy of the
Hampshire County Education Authority to make all schools non-selective,
there are inevitably differences between them, as there are between any two
schools in the country. The purpose of this section is to highlight these dif-

ferences so that the way in which the course was taught and received, which

is the main interest of chapters four and five, may be better understoed.
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The difference between the catchment areas of the schools has already been
mentioned. The much more cosmopolitan Yateley school contrasts with

Henry Beaufort not only in the variety of physical environments experienced



LR A

by the children and in the occupational and social backgrounds of their parents,
but also in the size of the area it draws from. Ten school buses arrive at
Vateley school each morping and disperse thelr clientele each evening into
the villages, estates and highways of north-east Hampshire. At Heary
Beaufort school, the one school bus used reflects not only the smalier physical
size of the school but also the more compact nature of its catchment area.
Distance from home and the need to hurry away each evening in order to catch
the school bus after lessons could often have a deleterious effect on the com -~
mitment of a child to the school, an effect increased by the preclusion of
attendance at out-of-school meetings, functions and, quite often, participation
in sports teams. Also, what is often associated with a wider range of parental
occupation is a greater spread of ability in the children. While no study of
this has been included in this project, it would seem to be true from obser-
vation. Certainly the general motivation and behaviour of the children
appears to be much better at Henry Beaufort, although it is acknowledged that
many factors combine to produce such a situation. Indeed, the special cir-
cumstances which make the evolution of Henry Beaufort school incomplete as
an educational unit are probably much more important in this respect.
However, catchment area is not only function of size affecting the contrast
between the two schools. The physical size of the campus at Yateley catering,
as it must, for over 2000 children, creates problems of communication,
administration and movement. Classes dismissed by oune teacher could take
as long as ten minutes to arrive at their next lesson if it is on the other side
of the site, and this often results in a loss of concentration and urgency in
children. In addition, children, notorious procrastinators, have the oppor-
tunity of indulging in this luxury with some impunity. The 197 1/75 school
population of about 350 at Henry Beaufort and the disposition of the majority
of classrooms in a 5-storey tower block reduces wasted time between lessons
and the opportunity for misbehaviour. But it is in the deployment of the staff
in order to cope with the problems of size that the differences between the two
schools are most noticeable. Mention has already been made of the great
administrative superstructure set up at Yateley, which tends to keep the most
experienced staff away from the classroom environment and to expose junior
staff to difficult teaching situations. At Henry Beaufort the headmaster has
been luckier. He has had the opportunity to hand-pick his staff so that they

