The place and perception of technology in the curriculum: historical developments up to 1997

Appendix 1 - List of schools contacted for pilot trials of questionnaire:
Shenfield High School, Alexander Lane, Shenfield, Brentwood, Essex, CM 15 8RY .
St. Martin's School, Hanging Hill Lane, Brentwood, Essex, CM13 2HG.

Brentwood County High School, Shenfield Common, Brentwood, Essex, CM 14 4JF.
Pamer’ s Sixth Form College, Chadwell Road, Grays, Thurrock, Essex, RM17 5TD.
Davenant Foundation School, Chester Road, Loughton, Essex, 1G10 2LD.

The Hedley Walter School, Sawyer's Hall Lane, Brentwood, Essex, CM15 9DA.

Chelmsford County High School for Girls, Broomfield Road, Chelmsford,
Essex, CM1 1RW.

Colchester County High School for Girls, Norman Way, Colchester, Essex, CO3 3US.
Anglo-European School, Willow Green, Ingatestone, Essex, CM4 0DJ.

King Edward VI Grammar School, Broomfield Road, Chelmsford, Essex, CM1 3SX.
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Appendix 2 - The Writing's On The Wall

Here isthe transcription of the spoken word on the video film The Writing’s on the Wall.

Preamble

In this country, the relationship between Schools and the Community at Work has for long
been a controversial one and it remains so. The current surge in activity between these two
areas of our nationa life is here seen in alonger perspective.

At thisjuncture, the question is: Should not the needs of commerce and industry be directly
reflected in the curriculum - and not be an after thought, a bolted-on extra?

1.

10.

'‘Going to school. For today's youngsters an every day experience they take for granted.
Only rarely does the question arise - What'sit al for?

'Yet at this old primary school in Devon, there's clear evidence that the connection
between work in the classroom, and what goes on in the outside world was, in days gone
by at least, very well understood.’

'Look at thistablet built into the very fabric of the school. It'saversion of theold 3R's
idea. Being near the coast, it wasin the old days a pound to a penny that many of the
pupils at the school would work in trades, industries or professions connected with the
sea.’

'Hence the inscription, not reading writing and 'rithmetic, but writing, arithmetic and
navigation, demonstrating that our ancestors, at least in this area, had avery clear idea
of the purpose of education.'

'Most importantly, the three elements went together to help to produce people with a
good al round education, with the ability to gauge, to make genera judgments, to
estimate as well as measure.’

"To seewhich way thewind blowsisacolloquia phrase with it'srootsin banking. This
decorated wind vane dia isin the court room of the Bank of England, connected to an
actua wind vane high above the building. It was used by bankersto help estimate the
arrival time of shipsin the Port of London.'

'In those days of lengthy and precarious ocean travel, such estimates would determine
the fluctuationsin currencies. The same skills, the ability to read a Situation, to estimate
and judge remain just as important to bankers today.’

'In this hectic dealing room, for example, handling foreign securities. Herewherea
newcomer to banking needs to be able to gauge a customer's needs, or herein aless
frantic situation where the manager is ng aclient's application for aloan.’

'It was here in the City of London, the very heart of the banking industry, that the phrase
the 3R'swasfirst heard. Andit'sironic that the man who coined the phrase 'the 3R's,
saw no difficulty in so doing because he couldn't spell, and so didn't know that of
reading, writing and what he called rithmetic, only one begins with the letter 'R".

'Sir William Curtis, member of parliament for the City of London and Lord Mayor of
London in 1795, inherited the family firm in Wapping, and made afortune selling ships
biscuits. A close friend of George IV, he was a pitiably bad public speaker.’
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

'Satirists and cartoonists had afield day with thisfigure of fun. At one City dinner, this
atrocious speller proposed atoast to the three'C's, Cox, who was the Lord Justice of the
day, the King and Curtis himself.’

‘At another, he talked about education for the poor and about the 3R's. Asluck would
haveit, Sir William's of f the cuff rendering of the 3R's stuck, which isapity because the
original versionis said to be quite different.’

There was reading and writing, that was No. 1; reckoning and arithmetic, and
wrighting and wroughting. Reading, writing and arithmetic speak for themselves.
So let's ook at the others.'

Reading
Writing

Wrighting g Reckoning
Wroughting Arithmetic

'Reckoning isinteresting because it includes the wider process of estimation.
Wrighting means'making' asin Cartwright, Wheelwright, Shipwright and many more.
Whilewr oughting means 'to beat or fashion metal .’

'‘But thereis moreto it than that. Ideaslikereckoning and wroughting have wider
implications. These dedlers are reckoning in the widest sense by judging and
estimating. Then wroughting by creatively applying their judgment, turning it into
practical action.’

'S0 it seems that what's missing in our latter day account of the 3R's, isthe crucial
guestion of what education isfor?'

'‘Astheinscription in Devon suggests, in earlier times, we really did have a clear idea of
the connection between school and the world of work. Quite possibly, it wasthis
perception that helped Britain to become the birthplace of modern industry.’

'We were so inventive and so successful that by 1851, the year of the Great Exhibition,
we were able to celebrate our world leadership in industry. It wasagreat triumph for
British manufacturers who won most of the awardsin all classes of exhibits.'

‘It must have been now in the early years of the second half of the 19th century that
things started to go wrong. In the Paris exhibition of 1867, British manufacturers were
shocked at the few awards they won. Competition was hotting up.'

'Sir Lyon Playfair, an influential figurein mid Victorian society, had for sometime
campaigned to put an end to what he called the unnatural divor ce between thinker
and craftsman. Inaletter to the Society of Artshesaid - | have just returned from
Pariswhere | acted as Juror in one of the classes of the exhibition." | am sorry to say
that with very few exceptions, asingular accordance of opinion prevailed that our
country has made little progressin industry since 1862.'

'Deficient representation in some of the industries might have accounted for this
judgment against us, but when we find that out of 90 classes, there are scarcely a dozen
inwhich pre-eminence is unhesitatingly awarded to us, this plea must be abandoned.’
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22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

"The one cause upon which there was most unanimity of conviction isthat France,
Prussia, Austria, Belgium and Switzerland possess good systems of industrial education
for the masters and managers of the factories and workshops, and that England
possesses none." Sir Lyon's unease was shared by others.'

John Penfold Brunel University - '‘Because of the public disquiet with our loss of
manufacturing markets in the latter decades of the 19th century, a Royal Commission on
technical instruction was set-up. It first went to France and it was so impressed with
what they saw there that it came back and wrote an interim report. They found in
Parisian schoolsthat actual trade teaching of a rudimentary kind was combined with a
common elementary instruction.’

'‘During the 1880's, both politicians and industriaists lobbied for change. So
encouraged by the popular mood, the London School Board started a scheme at the
Beethoven Street School in north west London, where John Chenowarth, the school
caretaker, began woodwork classesin a shed in acorner of the playground.’

"The idea spread and the London School Board records shows that as adirect result of
this experiment, the number of boys receiving instruction in manual training rose from a
mere 4,340 in 1893, to over 55,000 in 1903. It was a step in theright direction, but for
some people just adrop in the ocean.'

"The dow moving world of government and industry was about to be challenged.
Spearheading that challenge was group of outstandingly articulate and dynamic
persuasive women. In contrast to the industrialists, their concern was not limited to
improving the quality of the nation's potential skilled workforce. They rested their case
on the educational value of manual instruction as part of the general education of all
children, girlsaswell as boys.'

"The improbable source of their inspiration was Sweden. At the time an amost totally
unindustrialised country. Y et within a decade, the Swedish system of educational
handwork, known as 'dloyd’, had leapt into prominence.’

John Penfold, Brunel University - 'Thiswas aremarkable episode in the history of
English education in the 1880's and 1890's, hundreds of English teachers, many of them
women, went to Sweden for asix week training course where they were taught wood-
working skills basically. And when they returned to this country, they wrote articles,
they even wroteto The Times , and they actually taught English children woodwork.'

'Punch magazine was very much in tune with the mood of the times. In this cartoon
headed The school master of the future, and the sooner we get him the better, the
British workman is heard to tell the school master, while the pupil stands with head
bowed - Bother your ologies and ometries, let me teach them something useful.'

'‘But this new mood to recapture a balance didn't stick. 1f anything the position
worsened. The Bryce Commission, foreshadowing the Education Act of 1902, declared
itself apprehensive less the old type of grammar type of education might be too far
replaced by technical and scientific education. Attitudeslike this set the scene for
many year s of decline.’

Theredlity of our decline, coupled with two world wars that brought us close to
bankruptcy istoo familiar astory to repeat. It's enough to admit that since the beginning
of the century, Britain's once massive share of world trade has shrunk alarmingly.
Productivity hasfalen, along with our ability to compete, and the words MADE IN
BRITAIN have acuriously unfamiliar ring.'

"The recently published House of Lords report on overseas trade saysit al.’
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33.

35.

36.

37.

38.

39.

40.

Lord Boardman, Chairman National Westminster Bank - 'Our conclusions were based
on our concern at the erosion of British manufacturing, and British industries share of
world trade, and the impact that was having on our economy. And we looked for the
reasons for this, and there are a number - oil, exchange rate, union attitudes, employment
practices and the like, and we addressed all of those. We made some very firm
recommendations of things which government should be doing, or doing more than they
are at the moment. We made recommendations as to what employers might be doing,
particularly in the field of marketing for example. We made recommenda-tions with
regard to unions and the practices which have been outdated, | believe, and not correct
for the present climate. And above all we made recommendations asto how the
public should look at industry and public attitudes. And it isthere, | believe,
the attitude of the public towardsindustry and manu-facturing that liesthe key
towardsour greater prosperity in thefuture.

'‘And yet, amid the stark redlities, there are hopeful signs. Concentration on pure
education has enabled usto retain our reputation for innovation. At these laboratories
(Fulmer Research Ingtitute), they have atrack record in research and development to
rival the best from anywherein the world. Here's a scanning acoustic microscope, so
sengitive that it can detect the most minute of faultsin a critical component such asjet
engine turbine blades, and silicon chips. An innovative method of forming plastic by
spraying rather than moulding. And anew process of forming metal to a precise final
shape. Clear evidence that we can still come up with good idess.'

‘But it's what happens next that worries many people. Thetrouble isthat exporting ideas
is not enough to enable Britain to pay her way, but exporting products, things that we've
actually made will help to secure our future. We must restor e our manufacturing
ability to recapture a sense of pridein industry.'

"Morethan ever, industry and the commercial world are going to depend on
people with a sense of realism, balance, confidence and responsibility.'

'It was a determination to retain afirm hold on reality that prompted James Callaghan's
famous speech at Ruskin College [Oxford] a decade ago, when he criticised the role of
Britain's educational system to our working lives.'

Lord Callaghan - 'l was concerned because | wastold that alot of people leaving school
didn't have the basic tools to do the jobs that were necessary inindustry. That seemed to
me to be bad, and a so that there was some deficiency in the teaching of science and
mathematics. | believeit hasimproved avery great deal. There have been alot of
changes made, and standards have increased as indeed they need to do. But we need
more resources. When | learn that there are still some of our best 'A’ level candidates
unable to get into university, that ssemsto be horrific. And then asregards others, I'm
told we are among the worst trained working force in Europe. Now these things are
very, very bad. So we need more resources, we need better understanding between
industry and schoolsto do two things. To both live a fulfilled life when the young
people leave school and to do ajob. Not oneor the other, but both. That'sthe
task for you.'

If we neglect thistask, Britain will become a backwater in afiercely competitive world.
All of us owe it to these youngsters to restore the common sense attitudes we once so
firmly believedin.'

'"The messageis clear enough - The Writing'sOn The Wall.'
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Reading
Writing

Wrighting g Reckoning

Wroughting Arithmetic

Application o Numeracy

of learning

Literacy

N\

Note:

Education iswider than training. What has become our understanding of the 3R'sis
simply basic training: the older version includes also the development of capability as

well asother abilities.

But isn't thiswhat education is all about?

The video was written and directed by Duncan Hazeldean, produced on behalf of Banking
Information Services in connection with the initiative 1986 Industry Year. Thisinitiative was
launched to increase public awareness of our dependence on Industry.

Note: Transcription of the spoken word was by Stan Owersin 1993.
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Appendix 3 - Discovery of elementsin chronological order:

Element Year Element Year Element Year
Carbon pre-history Rhodium 1803 Neodymium 1885
Sulfur pre-history Paladium 1803 Germanium 1886
Copper  ¢.5000BC Osmium 1803 Fluorine 1886
Silver c. 3000 BC Iridium 1803 Dysprosium 1886
Gold c. 3000 BC Cerium 1803 Argon 1894
[ron c. 2500 BC Potassium 1807 Helium 1895
Tin c. 2500 BC Sodium 1807 Krypton 1898
Antimony c. 1600 BC Boron 1808 Neon 1898
Mercury  c¢. 1500 BC Calcium 1808 Xenon 1898
Lead c. 1000 BC Strontium 1808 Polonium 1898
Arsenic c. 1250 Ruthenium 1808 Radium 1898
Zinc* pre 1500 Barium 1808 Actinium 1899
Bismuth c. 1500 lodine 1811 Radon 1900
Phosphorous 1669 Thorium 1815 Europium 1901
Platinum pre 1700 Lithium 1817 Lutetium 1907
Cobalt 1735 Selinium 1817 Protactinium 1917
Nickel 1751 Cadmium 1817 Hafnium 1923
Magnesium 1755 Silicon 1824 Rhenium 1925
Hydrogen 1766 Aluminium 1825 Technetium 1937
Nitrogen 1772 Bromine 1826 Francium 1939
Oxygen 1774 Lanthanum 1839 Neptunium 1940
Chlorine 1774 Erbium 1842 Adtatine 1940
Manganese 1774 Terbium 1843 Plutonium 1940
Chromium 1780 Caesium 1860 Americium 1944
Molybdenum 1781 Rubidium 1861 Curium 1944
Tellurium 1783 Thallium 1861 Promethium 1945
Tungsten 1783 Indium 1863 Berkelium 1949
Zirconium 1789 Galium 1875 Californium 1950
Uranium 1789 Holmium 1878 Eingteinium 1952
Titanium 1791 Y tterbium 1878 Fermium 1952
Yttrium 1794 Scandium 1879 Mendelevium 1955
Beryllium 1797 Samarium 1879 Nobelium 1958
Vanadium 1801 Thulium 1879 Lawrencium 1961
Niobium 1801 Gadolinium 1880

Tantalum 1802 Praseodymium 1885

*Zinc was known as the copper—zinc alloy, brass, around 20 BC.

Note: After Emdey (1989:227)
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Appendix 4 - Industry Year 1986: 'Thanksto Industry’
Notes and transcription of the spoken word from the video film ‘Industry Y ear 1986'.

The following notes appear on the cover of avideo film produced for "Industry Year" by the
RSA.

The designation of 1986 as INDUSTRY Y EAR was announced by The Roya Society for
the Encouragement of Arts, Manufactures and Commerce (RSA) in April 1984. Inthe
words of its President, HRH The Duke of Edinburgh:

Industry is by far the most important activity in our national life. Thisisa fact,

and it can do no good at all to give it a bad reputation or call it arat race. This

programme is intended to re-awaken appreciation and under standing of what

industry is all about and that that can only be to the benefit of all the people of Britain
For 1986, the dogan Thanksto Industry was intended as a challenge to a society whichiis
insufficiently aware that dmost everything we do depends on industria activity, and which
shows little appreciation of such activity. Theinitiative 'Industry Y ear 1986' was promoted
by an organisation known as'Industry Matters and set-up within the RSA.
The video lasts about 8 minutes. A transcript of the text is reproduced in the following
pages, since it isan excellent summary of the UK'sindustria, and hence economic, decline
and what needs to be done.

The RSA and 'Industry Matters at 8 John Adam Street, London, WC2 6EZ, have very kindly
agreed to the use of the video as aresource, and also the reproduction of the text.

Note: The speaker is Mr Brian Redhead.
Text of video film 'Thanksto Industry' produced for 'Industry Year 1986'
1. 1986islIndustry Year in Britain.

2. Sowhat! Every year isIndustry Year in Britain. Has been since 1786 or even earlier.
The evidenceisadl around us.

3. But sotoo isthe evidence that industry in Britain is not what it once was.

4. That thefirst industria nation in the world has become an also-ran!

o

And 1986 isthe year to ask what went wrong, and more important what are we going to
do about it?

Because let us not pretend, without industry we are nothing.
There is no shortage of explanations of why we have fallen behind.

Because everybody blames everybody else!

© © N o

The unions aretold it istheir fault for being opposed to change and for putting too high
apriceonit.

10. Management istold it isto blame for being afraid of change and for regarding
promotion as areward, not a challenge.

11. The moneylenders are accused of failing to invest in change, in favour of easier
speculation.
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12. The paliticians accuse each other of hasty and ill-judged change.

13. And Education is blamed for having little or no interest in industry, changed or
unchanged.

14. Thereistruthin all those accusations, but they are the symptoms, not the cause, of
Britain'sindustrial decline.

15. Thetruth goes back much further and extends much farther.

16. Precisaly because we were the first industrial nation, we got set in our ways - we did it
first so we assumed that we did it best.

17. Custom and practice became the watchwords of British industry.

18. Theonly problem was that other people were doing it better, and we didn't even seem to
notice.

19. Although industry gave us an empire and made Britain for awhile the most powerful
nation on earth, we took the rewards while disparaging the means.

20. For thosein high places industry was something to be neither seen nor heard.
21. It wasnot acalling for agentleman!

22. Better by far to be aland owner, amember of alearned profession, an officer of the
Crown, but not, pray not, in industry!

23. We even devised an education system which chose not only to ignore industry but to
steer its ablest pupilswell away fromiit.

24. Thiscultura disparagement of industry, this snobbery, isthe root cause of Britain's
industrial decline!

25. Itisafailureto take industry serioudly.
26. And yet we cannot do without industry!

27. ltisnot true that we can dide gracefully into a post-industrial society. Whatever that
might be.

28. Not with our population, not with our expectations.

29. A school for every child, ahospital for every patient, ajob for every citizen and all the
adornments of civilised living.

30. Nor isit true that the days of manufacturing are over.

31. People want more and morethings. It isonly the methods of manufacture which
change.

32. And that is what we must be doing.
33. Itisnot asif we don't know how, we are amost ingenious people.
34. Some Japanese researchers recently looked for the origin of the 100 most successful

post-war industries, and they discovered that the ideas for more than half of them came
from Britain.
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35.

36.

37.
38.
39.
40.

41.

42.

45,

46.

47.

49,

50.

51.

52.
53.

So what are we going to do, or more precisely what must we do if we are not to fall
further behind?

Answer - take it seriously. Recognise as a nation that industry is the most important
activity in our nationd life.

Where else do you think the money comes from?
Most ordinary people know that. [I don't think they do—Stan Owers]
Itisat thetop and in the beginning that the recognition will have to dawn.

The great and the good who assume or achieve pre-eminence in our country will haveto
recapture the industrial spirit.

The education system will have to ensure that no one can emerge from it ignorant of the
importance of industry.

And inindustry itself, we shall have to make a better job of work.
And that means we shall have to make a better use of people.
The same technology is now available throughout the world.

Success in the market goes to the work force that can use the technology to the best
advantage.

The best quality products can only be delivered by awork force committed to their
manufacture.

Rapid and continuous change can only be achieved by awork force that is eager to
learn.

And you cannot achieve any of those - competence at work, commitment to quality,
contribution to change - by ordering people about or by drawing-up battle linesin the
workplace.

When them and us are at daggers drawn, the customer is forgotten and the competitor
thrives.

With briefing groups and quality circles, with new working agreements and employee
involvement, with Computer Aided Design (CAD) and Computer Aided Manufacture
(CAM), the best companiesin Britain are showing the way.

And if the nation wants to get its hands on the wealth that industry alone can create, it
too must shed itsignorance and its prejudices.

It must learn to value industry and those who work init.

THAT MUST BE THE LESSON OF 1986 AND EVER AFTER!
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Appendix 5 - Anecdotal evidence:

I ntroduction

Once the idea of the anti-business/anti-industry sentiments have been comprehended and
accepted, the prejudices are easy to recognise. These prejudices are endemic in our society,
so the bulk of our population would not be able to spot such damaging sentiments. Worse
still, it would see nothing wrong with such comments when they have been pointed out.

In isolation, many of the anecdotes are not remarkable; this serves to shroud the prejudice
endemic in our society. However, when they are considered collectively, apicture of societal
prejudice and ignorance towards industry, trade, business, profit, engineering, and wesalth
creation emerges from amost every walk of life, including education. In the opinion of the
author, it isthis societal prejudice that has caused Britain to choose the path to
ultimate national poverty. Here arethe examples:

1.

To be acaptain of industry in Germany, France, Switzerland or the USA has some
social standing among the professions. The entrepreneur in Britain, unlike many of his
or her counterparts abroad, remains the poor relation of the professional classes.... The
Times, Friday October 5th 1984.

Thereis, believeit or not, still prejudice against success in trade and business. We are
light years away from being atrue meritocracy—Rt Hon Tony Blair, MP, as Leader of
the Opposition, The Times July 17 1995.

When | told my mother-in-law | had been appointed Secretary of State for Trade and
Industry, she said - 'but you are going to become associated with trade." | told her | was
proud to be associated with trade and industry—Peter Lilley, CBI conference,
Southampton, Autumn 1991.

When | signed the register at my wedding, the vicar said, don't put 'Engineer’; it looks as
if you are alocomotive driver. Mr. Peter Thurnham MP for Bolton North-East during a
debate on Engineering in the House of Commons 11th March 1988.

In September 1991, Mrs. Thatcher asked: 'Mr. Morita, do you have any adviceto give
to our country? So | said: 'Mrs. Thatcher, please change your society's concept to make
people respect engineers as they do solicitors or chartered accountants ... that's my
advice. TheFirst UK Innovation Lecture delivered by Akio Morita, Chairman of Sony
Corporation, organised by the DTI on 6th February 1992.

The Times Tuesday 26 January 1993, reported 'A new supplement to the Dictionary of
National Biography acknowledges the sins of earlier omissions." The article goes on:
"The original DNB neglected business men, and there was aso alack of engineers.’
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7. Onecountry, two cultures - A few years ago, Nigel Hawkeswrites, the Times Higher
Education Supplement ran an interesting article which quoted the views of leading
academics and writers on 'ten essentia texts for the educated person.’ There were no
science books among them. The Times March 18 1994.

8. 'Challengefor Britain isto transform performance.' 'BRITONS must achieve a culturd
adjustment embracing every aspect of society if industry isto be truly competitive... .
Although companies must improve their performance, science, education and
government must also change attitudes to prevent Britain's dlide down the world
competitivenessleague... . It isin truth about culture - the Rt Hon Michael Heseltine
MP, President of the Board of Trade - The Times November 16 1993.

9.  When Herbert Hoover visited Europe and told alady he was an engineer, she replied,
'Why, | thought you were agentleman!’ ... engineering had been a career traditionally
shunned by the upper classes—F oorman (1996:9).

10. ... my father disinherited me because | became an engineer, an occupation totally
unfitting for agentleman. | do not regret my choice, athough | had to leave England to
follow it in peace.' Paul D Hobson, Professional Engineering, 3 September 1997.

11. 'The gentlemanly ethos of Thomas Arnold's 19th Century Rugby infused education in
both the maintained and independent sectors. For many years, even the RSA* betrayed
its origins and purpose with its letterhead dignifying ARTS in upper case, relegating
Manufactures and Commerce to lower'—Chandler (1998:38).

12. 'Gentlemen educated at Oxford and Cambridge, he said, ‘learnt to quote Horace and
despise science which dirtied your hands. Nonconformists, who were educated at
dissenting academies, learnt modern subjects and produced the inventors who created
the Industrial Revolution. The split between the cultured amateurs who rule us and the
dirty-handed scientists who have the idess, still lingersin the English educational and
political systems with unfortunate results. Dr. JWoodhead Galloway, Head of Public
Relations, Cancer Research Campaign, writing in the New Scientist 28 April 1990 on
"'Working-class honours: the not-so glittering prizes.'

13. "Pinkish toffslike lan [Gilmour] and Charlie [Morrison], having suffered, for 10 years,
submission to their social inferior, seein Michagl [Hesdlting] an arriviste, certainly, who
can't shoot straight and in Jopling's damning phrase 'bought all his own furniture', but
who at any rate seeksthe cachet. All the nouvesin the party think he isthe real
thing"—from Alan Clark on ...in The Guardian September 8 1999 after the desth of
Alan Clark, former historian and Conservative MP for Kensington and Chelsea, on
September 5.

! Royal Society for the encouragement of Arts, Manufactures and Commerce
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14. On the use of computers— There was also an avowed lack of interest by civil servants.
At one famous meeting at the Ministry of Supply in 1956 on how computers could be
used in government, asenior civil servant overruled his colleagues - who were voting to
adopt them in government - claiming that they were not relevant.’

Many people claim that the same problem exists even today: 'Engineers were viewed as
dirty people with spanners, says one. And computers were often seen as remote
behemoths, useful only for scientific purposes.’ The Times INTERFACE June 17 1998.

15. 'You cal yourself an Engineer, but | never see any dirt under your finger nails—an
Industrial Accountant to the company Chief Engineer and a professional engineer.

16. 'l wasbornin 1903, and well remember much concerning the First World War. One of
the interesting statements at the time was that the Kaiser expected to win the war on the
technical merits of his armaments over ours, because the best brainsin Germany went
into engineering whereas our best brains went into Law, Services etc., as an engineer had
no hope of social recognition. It does seem extraordinary that in 1992, the same dogma
with respect to an engineer still exists- and it does." The former managing director of
Evershed & Vignoles Ltd, (Instrument Makers) and a Fellow of the Institution of
Electrical Engineers.

[For those tempted to say but we won the wars, the industrial might of the USA wasa
very significant factor, and this was one of the reasons why Sir Winston Churchill was
pleased the USA was brought into the Second World war—read The Struggle for
Europe by Chester Wilmott.]

17. 'There must be mediarecognition. ....There are many exciting opportunities for the
mediain promoting creative activity in engineering, which are not being taken up. Let us
consider, for example, the MacRobert award - Britain's premier engineering prize.

When it was awarded recently there was virtually no publicity, apart from atiny report a
few centimetres square, in The Times and apparently that occurred only because of a
personal appeal to the vice-chairman of Times Newspapers Ltd. We need arenaissance
in this country in our attitudes to engineering and science. The mediahasalarge
responsibility and could do alot more good...." Mr. Patrick Thompson MP for Norwich,
North—debate on Engineering in the House of Commons 11th March 1988.

18. "... I believe we should not only encourage more young people to pursue engineering
studies, but we must also - on the corporate level - advance young technologists through
the managerial ranks. Manufacturing and high technology corporations must be led by
those who understand not just business but technology aswell. Just as you wouldn't
have arugby coach who never played the game, how can someone who doesn't
understand the workings of technology take the reins of a manufacturing operation?
How could that kind of person make the correct, intuitive judgments regarding R& D
budgets, factory automation and the unseen potential of new technology? The First UK
Innovation Lecture by Akio Morita, Chairman of Sony Corporation, 6th February 1992,
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organised by the DTI.

19. Sir Denis Rooke, an engineer and former chairman of British Gas, said that ‘the cultural
bias against industry which has long pervaded Britain is not only outdated, it represents
apositive danger to the quality of our futurelife. Calling for a"deep cultural change” in
atitudes, Sir Denis said that there was nothing second-class about creating the wealth
needed to finance improvement in socia provision." The Times August 27 1991.

20. Sue Arnold writing in The Observer Sunday 14 February 1993 - 'Why isit, | asked Mr
[Takio] Fujii, [general manager Toshiba Europe] later, that the Japanese are so much
better at product development than anyone else? He said that in Japan engineers had a
complete education, not just engineering but product development, marketing and
managing aswell. But most important of al, they enjoyed amuch higher social status
than engineersin Britain, who are considered inferior to scientists and doctors.

It'squitetrue. Engineersare under-rated here. [Sue Arnold].

21. '... we needed to stay at the leading edge of technology if we wereto achieve for this
country what it expects of itself and what we wish to see achieved. In years gone past,
over generations, we have been less good than some of our main competitors at getting
enough of the best young people into engineering. Andthereason ... isonel fed
deeply about myself and have touched upon on many occasions. It isthat instinct
embedded deep in our culture that previoudy tended to disdain industry and give more
kudosto classical education than to technologica education'—Rt Hon John Mgor,
Prime Minister, Newdletter of The Engineering Council, November 1991.

22. In 1991, the enormity of the problems facing our society were well summarised by a
former Secretary of State for Trade & Industry, and aformer Secretary of State for
Education. Speaking on aBBC Radio 4 programme called '‘Analysis - From clogs to
clogs [note thetitle] April 1991, Keith Joseph stated:

I'll tell you what, the same story has got to be told to every vintage, every annual
cohort of boysand girlsleaving school that al their wishesfor acivilised society will
depend upon their generation creating the jobs and the earning power through being
inter-nationally, profitably competitive. The story will never cease to be necessary.
One day perhapsit will become, asit were, universally understood from the mother's
womb.

Anecdotal evidence from education

By the nature of the educational role, it isinevitable that the views and opinions of teachers
will be sought, indeed teachers are powerful opinion leaders. But have teachers ever
understood the role of industry or the role of professional engineers as technological
practitioners vital to our society in the process of enhancing productivity and capability?

Appendix 5 - Anecdotal evidence Page 271



The place and perception of technology in the curriculum: historical developments up to 1997

Aswith the mgjority of the population, teachers are trapped within the value judgments that
have been handed down to our society, and especialy within their profession. For the
minority of peoplein tune with the value judgments responsible for our industrial and
economic decline, there will be few surprisesin the following:

23.

24,

25.

26.

27.

28.

Officia recognition — The following foreword appears in a directory of organisations on
School/Industry Links published by Industry Matters:

The Industry Year 1986 campaign laid the foundation for a positive change in the
anti-industrial attitudes which can still be found in our society ...

Signed jointly by Kenneth Baker, Lord Y oung and Peter Walker as Secretaries of State
for Education and Science, Trade and Industry, and for Wales respectively. [Inredlity
theanti-industrial attitudes have to be comprehended before change can take place].

That's what happens to you if you don't get good O-levels." Said by ateacher after a
tour of areputable metal-forging company. Using the prospect of working in industry
as athreat to encourage greater scholarly achievement by pupils is commonplace with
secondary school pupils, but also infant school-children. Thus social stigmais attached
to working in industry and especially 'manufacturing’. Industry is also deprived of a
representative proportion of the country'sintellectual resources.

In April 1991, the headteacher of a comprehensive school for girls said 'working in
industry does not represent an intellectual challenge', and 'therefore she would not
encourage her science pupils to take an interest in industry.” The headteacher had a
degreein Science.

In The Times, Tuesday May 21 1991, under the headline - 'Lilley [Secretary of State for
Trade and Industry] meets his model for innovative success, reference was made to
Professor Kumar Bhattacharya and his Department of Manufacturing Systems
Engineering, at Warwick University. The article goes on - 'His success prompts
occasiona envy, however. "Well, | know he's good at what he does’, says one former
Warwick academic, "But he's not really an academic, is he?"

'Lilley urges cultura revolution.' He said: 'What is needed isarevolution in attitudes
towards ... change. A sort of cultural revolution, which will transform the educational
and social bias against business and against practical skills—Rt Hon Peter Lilley MP,
Secretary of State for Trade & Industry, The Times May 22 1991.

"The British obsession with the academic was more than a subject of passing concern. It
has been responsible for much of our economic decline because it helped to turn
industry into adirty word." Mr Brian Nicholson, Chairman, Manpower Services
Commission, talking to careersteachers. The Times, Saturday July 5 1986.
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29.

30.

31.

32.

33.

35.

36.

37.

38.

'If heisgoing to be an engineer he doesn't need English’. Said by a headteacher to a
parent when the son had failed his English O-evel.

'My headteacher was only interested in you if you wanted to become a civil servant.
Because | wanted to go into industry and become a professional engineer, | wasan
outcast.'

'‘We are not in the business of producing fodder for factories—frequently heard from
primary and secondary school teachers.

'‘One of my teacherstold me | wastoo intelligent to become an engineer.’

'In the staff common room, my greatest utility is as aresource for putting up shelves-
disillusioned Head of Technology in a secondary school, 1996.

'For my A-levels, | wanted to do Engineering Drawing and Technical subjects. My
teachers were horrified and told me'... you will be joining all the E-stream pupils. They
wanted meto do Classical or Humanities subjects which were regarded as respectable. |
did what | wanted to do, and some of the teachers never spoke to me again in my time at
that school .’

Note This person went on to become a Professor.

'As ateacher, my training and interest was in English, but my Headteacher has given me
responsibility for delivering technology. | know nothing about technology.” A
secondary school teacher, and Post Graduate Research Degree Student—March 1999.

'‘Academic scientists still tended to regard industry with distaste, regarding it as oil-
stained and unsuitable for intellectuals. Industrial scientists were resigned to working in
huts behind mammoth process plants.” From 'Benn's radical step' by Chris Partridge,
page X1I Times Supplement on Science Parks, Wednesday October 5 1994.

"They have nothing likeit in Germany or France—a Teacher Placement Organiser
commenting on the existence of the Teacher Placement Service and the many
school/industry link initiatives which operate in the UK. [In other words, there was no
perception that these initiatives were necessary to try and correct along-standing cultura
deficiency in our society which goes back much more than acentury. But such remarks
are entirely consistent with our "anti-industry culture'.]

A group of ethnic parents protested about their children being pushed towards a City
Technical College because they were being ‘directed towards second class careers in the
UK. Reported in atabloid May 1989. And people who should know better can be
extremely disappointing in their responses. For example, when told of this report, a
Teacher Placement Service Network Manager stated 'but you must have sympathy with
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39.

40.

41.

42.

45,

46.

the parents. They are so anxious for their children to join the professions.’ But what is
also damning about this report is that parents from an ethnic background have quickly
learned the 'values of our society, including the anti-industry culture.

Alun Raymond Howell was educated at Swansea Grammar School, where hewon an
open scholarship in mathematics to Gonville and Caius College, Cambridge. He
incurred the wrath of his headteacher by electing to read for the Mechanical Sciences
Tripos. Reported in the obituary columns of The Times June 2nd 1988. [Thisis
significant also because Howell devel oped axial-flow compressors as the alternative to
the less efficient centrifugal compressors used by Sir Frank Whittle. All jet engines
now incorporate axial-flow compressors, and Howell's work of more than 45 years ago
isstill astandard reference.]

'My girls are not going to get their hands dirty'—the headteacher of a girls school on the
occasion of an Enterprise exhibition at her school.

'As a 6th Former, | decided that | wanted to become an apprentice at the Ford Motor
Company. My teachers were totally opposed to my plans, but | went ahead anyway.'
This man eventually became director of manufacturing with responsibility for some
13 000 people.

'l felt as out of place asanorthern chemist'. A son of Prince Ferdinand von Bismarck
speaking of his experiences at Oxford—see 'Heirsto a Dual Identity’, The Times
Saturday Review February 23 1991.

'So you are trying to get an Industridist in Residence [former manager and professional
engineer seconded to secondary schools by a multi-national manufacturing company].
We had one and he got us desks and filing cabinets—One head teacher to another.

'Go and fill the drinks machine please—A senior member of secondary school staff to
an Industrialist in Residence (and a qualified engineer) seconded for two years by an
international manufacturing company.

'What does your son want to do?—a Headteacher to a parent in 1992. 'He wantsto take
adegreein Mining Engineering.' 'Oh dear! There's no money in engineering.' [Note:
The Engineering Council's 1992 survey showed that engineers earnings across the
board had risen by around 6.5% in real terms since 1989, to an overall median of £28
500, and that 90% earn over £20 000 per year; aso over half of al Chartered Engineers
in the private sector in Britain have a company car].

'We are not putting on a course in manufacturing GNVQ's; thereis no point, we have no
manufacturing industry'—a college spokesperson engaged in the devel opment and
provision of GNVQ courses. [This can only be described as appalling ignorance].
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47. 'When work experience was first introduced, we used to send out the baddies—former
deputy head teacher.
Note: If how we sustain ourselves as a society was held in some socia esteem, asit
should be, then to go out on 'work experience' would be similarly held in some form of
social esteem, and such vacancies would be subject to competition.

48. 'l would like to go to ateaching job overseas for the experience of working in alessthan
perfect education system'—teacher in his mid-thirtiesin 1996.
Note: Thisisjust another indicator of the huge cultural gap that exists between the
philosophy of education and the real world, but which nevertheless funds education. As
adults we know the importance of an income to set-up home, but as a society we have
not been taught to understand that personal model in the national context.

49. In January 1987, | was seconded as a business counsellor to The Essex Y oung
Enterprise Centre (EY EC), helping young people to become established in their own
businesses. The EY EC was established with the involvement of the LEA, and groups of
teachers and pupils were encouraged to visit the EYEC. These group visits followed the
pattern of an 'informed tour' conducted by the EY EC manager or mysalf, usually
finishing with a question and answer session. It became evident that many teachers
found provocation in the concepts of profit and wealth creation. Thiswasaregular
occurrence, and acultura problem—Stan Owers.

50. An Education/Business Adviser (EBA) and aformer teacher was participating in the
delivery of a'Learning with Industry’ module at ateacher training college. At one point
the EBA said: 'Managersin industry are not interested in safety. Only union leaders are
interested in safety.’ Thisisjust not true. Products such as cars have stringent safety
legal design requirements to satisfy—see page 81. Furthermore, these design
requirements are subject to type approva or homologation legidation. Vehicles cannot
be sold without type approval. Both EBASs and teachers should be taught about
manufacturing industry, and given some idea of the legidative requirements.

51. 'My son has been involved with TVEI and he likes it, but you can't fool the kids, they
know that those qualifications are not as good as A-levels—Chairman of Board of
Governors at a secondary school, and an accountant in a multi-national manufacturing
company, 1989.

52. 'l didn't go to university to work on the shop floor'—a member of management staff in a
small manufacturing company, October 1999.

53. 'Thereport sets out a coherent and persuasive view of design and technology as an
essentially practical activity ..." letter from Kenneth Baker Secretary of State for
Education to Lady Margaret Parkes Chairman, referring to Interim Report on D& T,
dated 23.11.1988 - see page 99 of the 1989a Orders.
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54. "You just give usthe money to provide education, and leave it to us—a secondary school

deputy headteacher, October 1988, to a UBI Project Officer.

Examples from popular literature:

55.

56.

57.

"They were of arespectable family in the north of England; a circumstance more deeply
impressed on their memories than that their brother's fortune and their own had been
acquired by trade." Pride and Prejudice, p14, Jane Austen, born 16th December 1775,
died 18th July 1817.

... He'd become friendly with Tim, but then his mother had said it would be better if he
didn't see any more of him. It was only long afterwards that he'd understood why. Tim's
father had been a butcher who'd started a chain of shops and made a great deal of
money, leading him to the besetting sin of al nouveaux riches —the naive belief that
money could raise a person’'s social position. A person in trade could not be a
gentleman, however rich. A Conflict of Interest, p39, by Jeffrey Ashford, Collins Crime
Club 1989.

'In 1848 two people came to Lyme Regis on honeymoon, they liked the area so much
they decided they'd like to live here. One was Henry Peek, the other was his wife
Margaret, and so this great house was built. Their tragedy was, because he was in trade,
they were never accepted by polite Lyme Regis society. So that society, so neatly
observed by Jane Austen proved to be just as unforgiving as she had suggested, but
Peek and his wife stayed here and created a great estate, spending in al aquarter of a
million poundsin the process. That was in the days when afew hundred pounds would
buy you ahouse... .'—Hugh Scully, The BBC Antiques Road Show from Lyme Regis
Sunday 19th January 1997.

Some other reports which are anti-feminist. As such, they harm the causes of business and
industry, and therefore society as awhole:

58.

59.

'When | walked into my first 'A’ level Physics class, the Master said " We have a girl!
Wedon't usually have a girl to take Physics!" Asaresultit took meatermto
climb out of my shell, and they [the masters] made it redlly difficult for me for two
years. The boyswould work in groups and ignore me. | went on a WISE (Women
Into Science and Engineering) Biology course for three days at the Imperial College,
and that was really enjoyable and helped me alot. | wished the school had

organised asimilar Physics course, but the Masters just weren't interested.’

'My niece was taking Science and wanted to visit the WISE Bus (Women into Science
and Engineering) which was visiting her school. She knew it would help her alot, but
because she was taking Science the teachers wouldn't let her. Shewasreally
disappointed.—A professional engineer.
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60. At acareersevening held for parents and studentsin agirls grammar school, an ex-
student who had recently graduated in engineering, and then became a Chartered
Engineer was asked by a parent 'What was the most difficult part of her career in
engineering?, and wastold that "Y ou must be prepared to use the men'stoilet if there
were no others available!’

61. The perception of ayoung woman undergraduate on a Computer Science degree course
was that the College lecturers were trying to turn her into aman. Support by the father
persuaded the young woman to stay on at the college, and she obtained a First Class
Honours Degree—1995.

62. Atawell known grammar school, the Deputy Head (male) wasinterviewing agirl pupil
in 1995, and discussing her choice of science subjects. The Deputy Head said he was
amazed because 75% of girls want to do art subjects, and went on - 'l think that's [her
choice] arather silly thing; you know it's male dominated.'

63. 'My daughter had an opportunity to go round the WISE (Women Into Science and
Engineering) bus which had called at her school. When she got back to her class, she
and the others who went with her, were told that they would have to stay late for an hour
to catch up on the lessons they had missed. That's enough to put them of engineering
for life—an ex teacher, 1995.

Late additions:

64. "You arenot paid to think. Your job isto maintain and service our products. So if
you're not happy etc .... We have departments here that are paid to think and evaluate
the markets. So unless you could show the sale of alarge number of units ... keep your
opinionsto yourself!"

| left about ayear later, and | heard at some later date that De Havilland did get alicense
to manufacture the Continental engine (so someone who was paid to think did so), but
by then it wastoo late. The Americans had cornered the light aircraft industry to add to
their monopoly of passenger aircraft—an ex De Havilland engineer, now retired.

65. ... There needed to be something to complain about in our trio of new citiesand thisis
where the final choice comesinto its own. Wolverhampton is one of the many
uncelebrated areas that can be said to have been forged on the anvil of the Industria
Revolution — and we've always been a bit odd about acknowledging the merits of that.
Sniffinesswill be back with a vengeance, but the stoical Wolverines— in their new city
stronghold — will enjoy the last laugh. From aleading article entitled: ‘A tale of three
cities, The Times December 19 2000.
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Appendix 6 - Extracts from National Curriculum Orders:
Economic and Industrial Understanding

I ntroduction

With the 1988 Education Reform Act, there was a concerted effort to recognise the need for
economic and industrial understanding. The following extracts from various curriculum
documents, demonstrate a significant concern expressed in considerable breadth and depth.
In total, these extracts exceed one thousand words; this collection is worth reading to foster
understanding for the uninformed, as well as reflection and recapitulation for those who feel
familiar with the subject of Technology.

Design and Technology for ages 5 to 16 (1989)

1.1 ... butitwill alsobean essentia condition for the future prosperity of our business
and industry.'

1.5 '...tounderstand the significance of design and technology to the economy and to the
quality of life.'

1.6 'We have been particularly concerned to formulate a curriculum which meets the
requirements of the 21st Century. It must contribute to pupils economic and careers
awareness, . . .

1.8 'Our Terms of Reference described design and technology as an activity which goes
across the curriculum, drawing on and linking with awide range of subjects. . . .'

1.10 'Design and technology has a special relationship with science and mathematics.
Although its aims are different from science and mathematics, it isintimately
associated with them, drawing upon their knowledge and skillsand, in turn,
contributing in ways which stimulate and assist further advancesin them. . . .

1.11 'This special relationship needsto be fostered in the school curriculum. . . '

1.12 'Inthe same way, because communication skills of diverse kinds are essential to good
quality design and technology, we have made reference to the relevant attainment
targets and programmes of study for English, . . .'

1.13 "Therewill aso be occasions when pupilswill undertake design and technological
activity which draws on the specialist knowledge and skills of other foundation
subjects, particularly history, geography and art. . . .'
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'Sub-heading: The contribution of design and technology to cross-curricular issues
and themes

1.24 'Our approach to the teaching and learning of design and technology provides many
opportunities for contributions to be made to pupils understanding of a number of
important cross-curricular issues and themes. In hisresponse to our Interim Report,
the Secretary of State mentioned in particular economic and career awareness and
business understanding, while our Terms of Reference refer aso to environmental
awareness and to health and safety education.'

1.25 'In considering economic and careers awareness and business understanding we have
been helped by a substantial review of work-related activitiesin primary and secondary
schools. Itisclear that thereis much under this broad heading that has been devel oped
by teachersin recent years, often with great success. . . This state of affairsis
impressive in many respects, but is also amatter for concern because of fragmentation
and lack of coherence in developments.’

1.26 'We consider, however, that strong permanent links are needed between schools and
industry . ..

1.28 ... therewardsin terms of pupils economic and industrial understanding can be
considerable. . . .

1.47 'Theinclusion of design and technology as afoundation subject in the nationa
curriculum is a considerable innovation and challenge. It occurs at atime when many
countries throughout the world are beginning to acknowledge the potential of design
and technology, not least in preparing pupils to understand and deal with the complex
problems they are likely to face in their personal and working livesin the years ahead.
Many of these problems have technological origins; equaly, the means of solving
them, of operating effectively in fields where there is not one right answer, where
judgement as much astechnique is the hallmark of successful practitioners, depends
upon design and technological capability.'

Technology for ages5to 16 (1992)

1. 'InJune 1992, a'review was commissioned' of 'attainment targets 1 to 4', because
'teachers had experienced significant difficulties in interpreting the detailed statutory
requirements associated with these attainment targets.’

2.  Theobjectives of the review were to:

« 'clarify the knowledge, skills and understanding which pupils should acquire at each
key stage;

Appendix 6 - Extracts from National Curriculum Orders Page 279



The place and perception of technology in the curriculum: historical developments up to 1997

» to ensure that the curriculum was manageable, by reducing the complexity of the
requirements and the amount of work required in each key stage;

« to clarify how when the skills, knowledge and understanding devel oped through other
curriculum Orders should be put to use in technology.'

Mathematics for ages5to 16 (1988)

1.8 ... New technology isapowerful tool which opensup new areas of mathematics and
changes the way in which society makes use of mathematics in the factory, office and
home. . ..

2.11 'The potential contribution of mathematics to the overall school curriculumis
considerable. . . .

3.14 'Mathematics hasacrucial roleto play in equipping young people to meet the
responsibilities of adult life — as citizens, employees and members of households. . . .

3.15 'We havetaken it as axiomatic that the mathematics which pupilslearn at school should
support the mathematics which they actually need to usein later life, particularly at
work. . ..

Science for ages5to 16 (1988)

Page x - Letter from Professor JJ Thompson to the Secretaries of State- . . . Welive
in asociety which is becoming increasingly dependent on science and technology. . . .'

1.12 ... Wewant pupilsto engage fully in all aspects of Science and Technology: to
acquire scientific knowledge and understanding, and necessary skills through
experimentation and investigation; to have the opportunity to communicate about
Science and Technology, and to consider their social and economic implications. . . .’

1.14 '... More generally, we should not underestimate the value of agood grounding in
Science and Technology in al its aspects as abasis for coping with aworld of rapid
scientific and technological change, and for enriching life.'

1.15 ... Wewant Science and Technology to speak intelligibly and imaginatively to every
boy and girl throughout their time at schoal, . . .

1.18 'Research findings on science education in schools suggest that we should not be
complacent. . . .

1.21 'But evenif we were satisfied with our pupils performance in an international league
table, and with their results as they appeared in United Kingdom research, the
comments we have received from employers have made it clear that industry expectsto
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2.7

2.8

need more young men and women with awider range of scientific and technological
skills and knowledge. It isclear that our population's expertise in Science and
Technology isnot as high asit will need to bein the future. We would be failing in our
duty if our proposals for Science and Technology in the National Curriculum did not
help schools satisfy this requirement.’

"Whereas Science is concerned with the pursuit of reliable knowledge about the
physical and biological world, Technology isled by human needs and involves meeting
those needs or solving identifiable problems. It is concerned with optimisation, and
with balancing costs and benefitsin any solution.’

'Clearly there are important connections between Science and Technology. During its
history, Science has drawn on Technology in developing its instrumentation and
techniques of enquiry. Significant discoveries have depended on the development of
particular tools, materials and techniques. Conversaly, in attempting to solve a problem
to meet a need, whether it is designing a bridge for a particular site or finding ways of
providing human communities with clean drinking water, technologists may draw on
and use scientific knowledge. Technology, however, is more than applied Science — it
draws the knowledge it needs for solving problems from many disciplines.
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Appendix 7 - Presentation of statistical resultsfrom 6th Form survey

Thefirst three questions on the data gathering instrument (shown on pages 11 to 13) made
greater definition of the data-base possible asfollows:

Part A — Please indicate whether you are female or male? — the breakdown was as follows:

Femae 1150
Male 1861
Missing entries 92
Duplicate entries on forms 2
Total number of cases 3105

The missing entries relate to the questionnaire where young people were required to indicate
their gender; duplicate entries referred to young people who indicated both genders. Some
missing entries occurred because faint marks were made on the questionnaire which could
then not be machine-read.

Part B — In which year of your A-level studies are you? — the breakdown was as follows:

First year 2083
Second year 830
Missing entries 192
Duplicate entries on forms 0
Total no. cases 3105

Part C — Please indicate which subjects you are taking at A-level

Art 566
Design & Technology 1470
English 773
Geography 650
History 394
Maths 1051
Modern Foreign Language(s) 340
Science 1156
Other subjects - please define 1661

The scanned 3-page questionnaire produced some 70 variables, with many analytical
possibilities. But in thisthesis the purpose has been to show the holistic and pivotal role of
technology in our lives, inindustry, and the economy. Education has always been crucial in
this process, but the nature of our culture has created a huge handicap for our society and
particularly for the institution of Education, a handicap mostly unseen—see Chapter 7.
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With the 1988 Education Reform Act, and the introduction of technology as a National
Curriculum subject, our society and Education were at |ast given the opportunity to rectify the
wrongs of the previous 120+ years. However, change, and specifically cultural change, does
not happen quickly, but as a society how long can we afford to wait? Asanewly introduced
‘foundation’ subject, D& T has to find a place among long established subjects including the
higher ranked 'core' subjects of Mathematics, English and Science. From acultura
standpoint, and with statutory sanction, D& T has always been lower-ranked.

Asdiscussed earlier in this chapter, the National Curriculum launched in 1988, also
introduced Economic and Industrial Understanding (EIU) as a non-statutory cross-curricular
theme. 1n 1986, there was an attempt to refocus the attitude of the public towards the role of
industry in society; the RSA? launched Industry Y ear 1986 with the dogan Thanks to
Industry. A video film was produced with this slogan as the title, and notes on the deeve
state 'the dogan ... isintended as a challenge to a society which isinsufficiently aware that
amost everything we do depends on industrial activity and which shows little appreciation of
such activity.'

Industry Year 1986 caused asignificant surge in EIU-related activity, and laid the
foundations upon which the National Curriculum Council were able to build when preparing
the non-statutory guideline No 4, Economic and Industrial Understanding in 1990.

However, on 7th April 1993, Sir Ron Dearing was asked by the Secretary of State for
Education 'to look into the scope for dimming down the National Curriculum ...'—Dearing
(1993:1). After the Dearing Review, a considerable reduction of content occurred in the
statutory curriculum, and reference to EIU disappeared.

Nevertheless, education should at |east teach us how we sustain ourselves as a society, and
this should be passed on to young people as a legitimate dice of our culture. Although the
majority of opinion perceives no compulsion about the delivery of EIU in the curriculum,
Craft (1995:159) argued:

Thus, within parts of the statutory curriculum (and despite Dearing's proposalsto dlim
the curriculum and its assessment) relevance to work and the economy is now something
to which al pupilsfrom 5 years upward are entitled by law.

Although no direct reference to cross-curricular themes was made, Dearing (1993:27)
concluded:

The challenge facing the world of business and industry isasobviousasit issevere. To
survive, let alone prosper, it is necessary, day in and day out, to aim for and achieve
standards previoudly thought unobtainable. ...

Asanation we are, therefore, fortunate that our teachers are deeply committed to the well-
being of their pupils. ... coupled with an acceptance that schools are accountable to
parents and society ...

> Royal Society for the encouragement of Arts, Manufactures and Commerce

Appendix 7 — Presentation of statistical results from 6th Form survey Page 283



The place and perception of technology in the curriculum: historical developments up to 1997

So this Statistical survey will provide an opportunity to reflect on the perceived role in our
lives of various curriculum subjects among A-level students, and at a point some seven years
after the introduction of technology.

Initially, the analysis will concentrate on technology, and the core subjects of Mathematics,
English and Science. Each subject will be considered in as many dimensions as the original
guestionnaire will alow, but the overriding focus will be education for economic and
industrial understanding or EIU.

Ideally, the data-gathering instrument should have used the same sub-set of curriculum
subjects throughout the questionnaire. However, this would have required a four-page
guestionnaire, and was perceived as a potentia further source of resistance by teachers
contemplating participation in this research.

The statistical results

Statistical data are concerned usually with ‘the measure of central tendency among a batch of
values—Velleman (1992:7/1), and applies equally in thisanalysis. Interms of ‘elementary’
statistical theory, 'the median and the mode have considerable claims to use as measures of
location', since they are easily interpreted—Kendall (1963:40). "The median isthe middle
value and the mode is the most popular value'; furthermore the median is 'less dependent on
the form of the frequency-distribution than the mean—Kendall (ibid). The author has
adopted the 'median’ as the measure of central tendency, an approach confirmed by two
professional statisticians as appropriate to the nature of the data collected.

The dtatistical analysis produced more than eighty graphs, and in order to save on word
count, the main body of results are presented in this Appendix. The median values are
shown on the graphs, and the graph frames also show the sample sizes. The apha/numeric
reference in the top left hand corner of each graph frame refers to the questions on the data-
gathering instrument.

Many of the graphs exhibit a peak around the mid-point on the rating scale of 5, and that
obtains whether the plots have a positive slope (high on |eft), or a negative slope (high on
right). This characteristic probably arises because a small proportion of the students were
undecided, and 'sat on the fence, but the results are nevertheless vaid.

Analysis begins with the subject of D& T, followed by English. First-level inferences appear
under each graph in Appendix 7; the graph 'Figure' reference numbers are prefixed ‘A’ eg
Fig. A7.01 to correspond with their location in the appendix. An overall summary follows
the order of the subject analyses, and since technology has aways been a cross-curricular
subject, the weight of inference will gradually increase as the analysis extends into other
curriculum subject areas.
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D&T in education and industry

In this sub-section the following will be considered:

* How much interest do you have in the subject of D& T?

* Inyour opini

on, how difficult isthe subject of D& T?

*  When it comesto getting ajob, how important do you consider the subject of D& T?
* Inthe context of EIU, how important do you consider the subject of D& T?
* Inour society, how much do you think the way we live now has been influenced by

D&T?
* Inyour opini
* Asamodern

on, how creative does the curriculum allow youto bein D& T?
society, how dependent do you think we are on D& T?

And s0 to the presentation of the results, starting with the responses to the first question.

How much interest do you havein D&T?

Fig. A7.01 below presents the interest shown in D& T by both female and male A-level

students.
A/D1
/ No. of cases:
45
40 Median Median Girls: 1132
P 35 Girls Girls Boys Boys: 1839
e 301 % Missing
ro2s -\ A A entries: 132
c \ _p Boys
20
n
"o N\ s
57
0 T T T T T T T T
1 2 3 4 5 6 7 8 9
. Rating scale o
Low interest «¢——pp High interest

Fig. A7.01 - Interest in D& T - Analysis by gender

By inspection it may be seen that girlswere lessinterested in D& T than boys with medians
of 4 and 7 respectively.

When interest in D& T was analysed on the basis of students who were taking the subject,
and compared with students who were not, a different picture emerged—Fig. A7.02.
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Fig. A7.02 - Interest in technology - Analysis by subject studied
Comparison between pupils taking D& T and pupils not taking D& T

Fig. A7.02 showstwo very different curves, and much greater separation between the median
values of 8 for pupilstaking D& T, and 2 for pupils not taking D& T. What is a serious
cause for concern with thisresult isthat we are surrounded by the benefits of technology.
Furthermore, without exception we are all consumers of technology to an extent mostly not
understood nor recognised, and as shown here particularly by pupils not studying D&T.

In your opinion, how difficult isD&T?

Fig. A7.03 shows the difficulty with Design & Technology as perceived by the genders.
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40 Girls: 1127
P 35 Boys: 1839
e T
r 22 N Female Mlismg 137
entries:
c A\
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n 15
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5
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1 2 3 4 5 6 7 8 9
o Rating scale o
Not difficult <¢————  p» Very difficult

Fig. A7.03 - Difficulty with D&T - Analysis by gender

Fig. A7.03 shows that there was no difference of opinion between the genders since they
shared common median values at 5.
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C2/E1 .
45 . No. of cases:
Medians
40 common Taking: 1465
P 35 4 Not taking:1595
e 30 Pubils NOT A Pl Missing
r 4 ruplis uptis entries: 45
c 25 taking D&T / \ ‘taking D&T
. 20 R\
n 15 ﬁ.&%
S P \
5 ——?/ Nﬁ
O 1 1 1 1 1 1 1 1
1 2 3 4 5 6 7 8 9
. Rating scale .
Not difficult - P Very difficult

Fig. A7.04 - Difficulty with D&T - Analysis by subject studied
Comparison between pupils taking D& T and pupils not taking D& T

Similarly, Fig. A7.04, shows there was no difference of opinion about the difficulty of the
subject between pupils studying D& T, and pupils who did not take D& T, since they shared
common median values at 5. Later, the analysis of Maths and Science will show that they
were both perceived to be more difficult than D& T, and yet Maths and Science are both
componentsof D&T. Thisresult isalso a serious cause for concern.

When it comes to getting a job, how important do you consider D& T?

Gender perceptions of the importance of D& T when seeking ajob are shown in Fig. A7.05.
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Fig. A7.05 - Importance of D& T when seeking a job - Analysis by gender

Fig. A7.05 indicates that boys attach marginally greater importance to D& T when seeking a
job than do girls. Thishowever, may be due to the influence of gender role models.

In the context of the importance of technology when seeking ajob, Fig. A7.06 shows that
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pupils who were taking D& T valued the subject more highly than pupils who were not taking
D&T.

C2/F1
45 Median for Median for No. of cases:
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F; 22 | noT A A |’\\l/|-0t Faklng:1610
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1 2 3 4 5 6 7 8 9
Rating scale
Unimportant <@————— P VVery important

Fig. A7.06 - Importance of D& T when seeking a job - Analysis by subject studied
Comparison between pupils taking D& T and pupils not taking D& T

In the context of EIU, how important do you consider D& T?

The importance of D&T in the context of Economic and Industrial Understanding (EIU) for
the genders appearsin Fig. A7.07, with median values of 5 and 6 for girls and boys
respectively. The mean values of 5.69 for girlsand 6.19 for boys, indicate a half-rating
difference, but mean values are influenced by clusters at the extremes.
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Fig. A7.07 - Importance of D&T in the context of EIU - Analysis by gender

Theimportance of D& T in the context of EIU isaso shown in Fig. A7.08, but illustrates a
comparison between those who did take D& T, with those who did not.
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Fig. A7.08 - Importance of D&T in the context of EIU - Analysis by subject studied
Comparison between pupils taking D& T and pupils not taking D& T

Students who were taking D& T attributed more importance to D& T in the context of
Economic and Industrial Understanding (EIU) than students who who were not taking the
subject, and by two ratings—Fig. A7.08.

How much do you think the way we live now has been influenced by D& T?

How the gendersrated the influence of D& T in our society isshown in Fig. A7.09. There
was no difference in perception between girls and boys, the medians were fairly high at 7.

A/K2
45 No. of cases:
40 Male Girls: 1147
P35 Medians % Boys: 1855
€ 30 4 Missing
ros entries: 101
c Female
20
© 15 \
n A4
t 107 I
5 N E—
0 1 1 1 1 1 1 1 1
1 2 3 4 5 6 7 8 9
. . Rating scale . )
Not influential«eg————pp Very influential

Fig. A7.09 - The influence of D& T on the way we live now - Analysis by gender

But once again, a different picture emerged when pupils who were taking D& T were
compared with pupils who did not take the subject, as shownin Fig. A7.10.
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Fig. A7.10 - Theinfluence of D& T on the way we live now - Analysis by subject studied
Comparison between pupils taking D& T and pupils not taking D& T

From Fig. A7.10, it may be seen that pupils studying D& T attributed a significant level of
influence in our society with amedian of 8. But pupils not studying D& T rated the
influence at amedian of 6; these results included students taking Maths and Science.

How creative does the curriculum allow you to bein D& T?

The perceived level of credtivity possible with D&T in curriculumisshown in Fig. A7.11.
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Fig. A7.11 - Creativity possible with D& T in the curriculum - Analysis by gender

For D&T in the curriculum, Fig. A7.11 shows that the creativity perceived possible was rated
fairly high with median values of 7. However, when these data were analysed on the basis of
those students taking D& T, and compared with pupils who were not taking the subject, the
comparisons showed a very favourable response—see Fig. A7.12.
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Fig. A7.12 - Creativity possible with D& T in the curriculum - Analysis by subject studied
Comparison between pupils taking D& T and pupils not taking D& T

From Fig. A7.12, students who did take D& T scored a median value of 8, while pupilswho
did not take D& T, rated highly the creative possibilities in the curriculum at amedian of 7.

As a moder n society, how dependent do you think we are on D& T?

Fig. A7.13 captures the extent to which our society is dependent on D& T as perceived by
this A-level population, and shows the gender analysis.
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Fig. A7.13 - How dependent is our society on D& T? Analysis by gender

Fig. A7.13 showsthat both girls and boys considered that our society was relatively
dependent on D& T with median values at 7. However, if the issues were properly
understood, the median values would have been 9.
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Fig. A7.14 - How dependent is our society on D& T? - Analysis by subject studied
Comparison between pupils taking D& T with pupils not taking D& T

Fig. A7.14 portrays our society's dependence on D& T as perceived by pupils both studying
and not studying the subject. Thisfigure also shows another dimension of the dilemmafor
our society when pupilstaking D& T were compared with pupils not taking the subject; the
medians were 7 and 6 respectively.

08.06.03 English in education and industry

In this section the following will be considered:

* How much interest do you have in the subject of English?

* Inyour opinion, how difficult is the subject of English?

*  When it comesto getting ajob, how important do you consider the subject of English?

* Inthe context of EIU, how important do you consider the subject of English?

* Inour society, how much do you think the way we live now has been influenced by
English?

* Inyour opinion, how creative does the curriculum alow you to be in English?

» Asamodern society, how dependent do you think we are on English?

How much interest do you have in English?

Fig. A7.15 presents the interest shown in English by both female and male A-level students,
the median for girlswas 5, and the median for boys was 3.
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Fig. A7.15 - Interest in English - Analysis by gender

Analysis of interest on the basis of students who took English, by comparison with students
who did not, appearsin Fig. A7.16 below.
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Fig. A7.16 - Interest in English - Analysis by subject studied
Comparison between pupils taking English and pupils not taking English

Fig. A7.16 showstwo very different curves, and much greater separation between the median
values of 8 for pupilstaking English, and 3 for pupils not taking English.

In your opinion, how difficult is English?

With common medians of 5, Fig. A7.17 shows that girls and boys found asimilar level of
difficulty with English.
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Fig. A7.17 - Difficulty with English - Analysis by gender

A similar picture emerged when comparisons were made between pupils taking English, and
pupils not taking English as may be seen from Fig. A7.18 overleaf.
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Fig. A7.18 - Difficulty with English - Analysis by subject studied
Comparison between pupils taking English and pupils not taking English

Fig. A7.18 shows that girls and boys found asimilar level of difficulty with English with
common medians of 5.

When it comes to getting a job, how important do you consider English?

Fig. A7.19 shows that girls rated the importance of English when seeking ajob more highly
than boys, but the median values at 8 and 7 respectively were both high, and good results.
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Fig. A7.19 - Importance of English when seeking a job - Analysis by gender

Fig. A7.20 overleaf shows the importance of English when seeking ajob as perceived by
pupils taking the subject, in comparison with pupils who were not taking the subject.
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Fig. A7.20 - Importance of English when seeking a job - Analysis by subject studied
Comparison between pupils taking English and pupils not taking English

Fig. A7.20 shows that the median values remained high for pupils who were taking English,
and for pupilswho did not; the medians were 8 and 7 respectively.

In the context of EIU, how important do you consider English?

Fig. A7.21 offers agender comparison of the importance of English in the context of EIU;
the medians were 6 and 5 for girls and boys respectively, and disappointing.
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Fig. A7.21 - Importance of English in the context of EIU - Analysis by gender

A different picture emerged for the importance of Englishin the context of EIU when
comparisons were made between pupils studying and not studying the subject, as may be
seen from Fig. A7.22 overleaf.
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Fig. A7.22 - Importance of English in the context of EIU - Analysis by subject studied
Comparison between pupils taking English and pupils not taking English

Fig. A7.22 shows that there were common median values at 6 for pupils taking English, and
for pupils not taking English.

How much do you think the way we live now has been influenced by English?

Fig. A7.23 showsthat girls rated the influence of English on the way we live now in our
society more highly than boys.
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Fig. A7.23 - Influence of English on the way we live now - Analysis by gender

The aternative analysis shown in Fig. A7.24 overleaf, compares pupils who were studying
English with those who were not.

C3/K3 No. of cases:
45 ) -
40 Median for ~ Median for )
pupils NOT pupils taking Takmg:_ 77l
P 35 taking English  English - Not taking: 2328
e 30 A Missing
r og _ 4 Pupils entries: 6
c Pupils NOT .
20 1. . ) taking
e taking English ; <| .
. 15 ‘_//E\\d \ English
t 10 /‘_/_'/ — ¥
5
0 *M T T T T T
1 2 3 4 5 6 7 8 9
Rating scale
Not influential «¢———» Very influential

Fig. A7.24 - Influence of English on the way we live now - Analysis by subject studied
Comparison between pupils taking English and pupils not taking English

Fig. A7.24 shows that pupils taking English thought it was more influential on the way we

live now in our society than pupils who were not studying the subject.

How creative does the curricul

um allow you to bein English?

Referring to Fig. A7.25, girls rated the creative possibilities with English in the curriculum

more highly than boys.
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Fig. A7.25 - Creativity possible with English in the curriculum - Analysis by gender

Fig. A7.26 overleaf provides the aternative analysisfor pupils who took English, in
comparison with pupils who did not.
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Fig. A7.26 - Creativity possible with English in the curriculum - Analysis by subject studied
Comparison between pupils taking English and pupils not taking English

From Fig. A7.26, pupilstaking English valued the creative possibilities more highly than
pupils not taking the subject.

As a modern society, how dependent do you think we are on English?

From Fig. A7.27, it may be seen that girls thought we were more dependent on English than
boys, with median values of 7 and 6 respectively.
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Fig. A7.27 - Dependency on English - Analysis by gender

Fig. A7.28 overleaf provides an analysis of our dependency on English as a society on the
basis of pupils who took the subject, compared with pupils who did not.
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Fig. A7.28 - Dependency on English - Analysis by subject studied
Comparison between pupils taking English and pupils not taking English

Fig. A7.28 shows that the group studying English rated our dependency on the subject more
highly than the group who were not studying the subject, with median values of 7 and 6

respectively.

Maths in education and industry

The analysis continues with an examination of the responses to the questions on the data-
gathering instrument as follows:

* How much interest do you havein the subject of Maths?
* Inyour opinion, how difficult is the subject of Maths?
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*  When it comesto getting ajob, how important do you consider the subject of Maths?

* Inthe context of EIU, how important do you consider the subject of Maths?

* Inour society, how much do you think the way we live now has been influenced by
Maths?

* Inyour opion, how creative does the curriculum allow you to bein Maths?

* Asamodern society, how dependent do you think we are on Maths?

How much interest do you have in Maths?
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Fig. A7.29 - Interest in Maths - Analysis by gender

Fig. A7.29 showsthat boys were more interested in Maths than girls were, and by a margin
of 2 median ratings.
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Fig. A7.30 - Interest in Maths - Analysis by subject studied
Comparison between pupils taking Maths and pupils not taking Maths

Fig. A7.30 showstwo very different curves, and much greater separation between the median
values of 7 for pupilstaking Maths, and 2 for pupils not taking Maths.
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In your opinion, how difficult is Maths?
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Fig. A7.31 - Difficulty with Maths - Analysis by gender

From Fig. A7.31, it may be seen that both girls and boys regarded Maths as a difficult
subject, with acommon median value of 7.
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Fig. A7.32 - Difficulty with Maths - Analysis by subject studied
Comparison between pupils taking Maths and pupils not taking Maths

Similarly, Fig. A7.32, shows there was no difference of opinion about the difficulty of the

subject between pupils studying Maths, and pupils who did not take Maths; they shared a
common median value of 7.
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When it comes to getting a job, how important do you consider Maths?
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Fig. A7.33 - Importance of Maths when seeking a job - Analysis by gender

Both girls and boys rated the importance of Maths very highly when seeking ajob, as
demonstrated in Fig. A7.33 by the common median values of 8.
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Fig. A7.34 - Importance of Maths when seeking a job - Analysis by subject studied
Comparison between pupils taking Maths and pupils not taking Maths

In the context of the importance of Maths when seeking ajob, Fig. A7.34 shows that the
valuation attributed by pupils studying the subject was the same as pupils who were not
taking Maths—amedian of 8. What is significant about the plotsin Figures A7.33 and
A7.34 ishow close the curves run to one another whether analysed on the basis of gender or
subject, and all the medians are very high at '8'. So the importance of Mathsin the context of
getting ajob was well understood.
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In the context of EIU, how important do you consider Maths?
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Fig. A7.35 - Importance of Maths in the context of EIU - Analysis by gender

The importance of Mathsin the context of EIU was rated highly by both girls and boys at a
median value of 7, asmay be seenin Fig. A7.35.
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Fig. A7.36 - Importance of Maths in the context of EIU - Analysis by subject studied
Comparison between pupils taking Maths and pupils not taking Maths

Fig. A7.36 above provides the aternative analysis comparing pupils who took Maths with
pupils who did not; in both instances the subject was rated highly at a median value of 7.
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How much do you think the way we live now has been influenced by Maths?
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Fig. A7.37 - Influence of Maths on the way we live now - Analysis by gender

Referring to Fig. A7.37, both girls and boys rated the influence of Mathsin our society at a
median value of 6.
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Fig. A7.38 - Influence of Maths on the way we live now - Analysis by subject studied
Comparison between pupils taking Maths and pupils not taking Maths

The aternative analysisin Fig. A7.38, compares pupils who took Maths with pupils who did
not; in both instances the influence of Mathsin our society was rated at a median value of 6.
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How creative does the curriculum allow you to be in Maths?
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Fig. A7.39 - How creative does the curriculum allow you to be in Maths? - Analysis by gender

Theleve of creativity perceived in the curriculum with Maths by both girls and boys was low
at acommon median value of 3 asshownin Fig. A7.39. The plotsrun so closely that the
curves cannot be separated for annotation.
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Fig. A7.40 - How creative does the curriculum allow you to be in Maths? - Analysis by subject

studied

Comparison between pupils taking Maths and pupils not taking Maths

When analysed on a comparative basi s between pupils studying Maths, and not studying the
subject, the median valuesfor creativity were 3 and 2 respectively—see Fig. A7.40.
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As a modern society, how dependent do you think we are on Maths?
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Fig. A7.41 - How dependent do you think we are on Maths? - Analysis by gender

Fig. A7.41 shows that there was no difference of opinion between boys and girls about our
dependency on Maths as a society; they shared common median values of 7.
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Fig. A7.42 - How dependent do you think we are on Maths? - Analysis by subject studied
Comparison between pupils taking Maths and pupils not taking Maths

Similarly, Fig. A7.42 shows that there was no difference of opinion between students taking
Maths, and students not taking Maths, in the context of our dependency on the subject asa
society; they shared common median values of 7.

Maths in education and industry, as perceived by A-level students

With regard to the interest in Maths, analysis by gender shows that boys are more interested
in the subject than girls, and by amargin of two median ratings from 5 to 3 respectively—
Fig. A7.29. Theaternative analysis, comparing pupils taking Maths with students not
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studying the subject, produced median values of 7 and 2 respectively—Fig. A7.30.

Maths was perceived to be a difficult subject; analysis by gender yielded common medians
of 7; 29.6% of girlsrated the leve of difficulty at a scale maximum of 9—Fig. A7.31. Inthe
context of difficulty, common median values of 7 were also obtained when comparing
students studying the subject with those who did not take Maths—Fig. A7.32.

Although the leve of interest in Maths was not highly rated, and it was perceived to be a
difficult subject, the importance of Maths when it comes to getting ajob was clearly
understood. The median values were common at 8 whether analysed by gender, or by
comparing pupils who were studying Maths with those who were not—Figures A7.33 and
A7.34 respectively.

Maths was aso highly valued in the context of EIU. Median ratings were common at 7 in
the analysis by gender, and in the analysis by subject studied. Although the importance of
Maths in the context of getting ajob was highly valued with common median values of 8, the
application of mathematical skillsin EIU was perceived alittle lessimportant with the
medians at 7—Figures A7.35 and A7.36.

The question concerning the influence of Maths on the way we live now produced common
median values of 6 for the analysis by gender, and by subject studied—Figures A7.37 and
A7.38. Although above the middle ranking of 5, thisresult does not properly represent the
influence of Maths on the way we live now. For example, consider the understanding of
maths required as part of the resolution of the problem of longitude, discussed in thisthesis
on page 71.

In response to the question 'How creative does the curriculum alow you to be in Maths?,
girls and boys produced common median values of 3. For pupils studying Maths the
median was 3, and for students not taking the subject the median was 2—Figures A7.39 and
A7.40. Credtivity in Mathsis often at the leading edge of discovery in Technology and
Science, and the absence of such awarenessis a cause for concern.

Testing for our dependency on Maths as a society, this question produced common median
values of 7 in the analysis by gender, and in the analysis by subject studied—Figures A7.41
and A7.42. Sotheimportance of Mathsin our society isrelatively well understood.

Summarising overall for Maths, with one exception the gender analysis showed that all
parameters of analysis produced medians that were common to girls and boys. The
exception concerned 'interest in D& T', where the median rating was 3 for girlsand 5 for
boys.
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Science in education and industry

The analysis continues with an examination of the responses to the questions on the data-
gathering instrument as follows:

* How muchinterest do you have in the subject of Science?

* Inyour opinion, how difficult isthe subject of Science?

» When it comes to getting ajob, how important do you consider the subject of Science?

* Inthe context of EIU, how important do you consider the subject of Science?

* Inour society, how much do you think the way we live now has been influenced by
Science?

* Inyour opion, how crestive does the curriculum alow you to be in Science?

* Asamodern society, how dependent do you think we are on Science?

How much interest do you have in Science?
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Low interest «@¢q———— P High interest

Fig. A7.43 - Interest in Science - Analysis by gender

Boys were more interested in Science than girls; the median ratings were 5 and 3 respectively
—Fig. A7.43.
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Fig. A7.44 - Interest in Science - Analysis by subject studied
Comparison between pupils taking Science and pupils not taking Science

By inspection, Fig. A7.44 shows that the separation of the medians was far greater when
analysed on the basis of pupils taking Science, compared with students not taking the
subject; the medians were 8 and 3 respectively.

In your opinion, how difficult is Science?
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Fig. A7.45 - Difficulty with Science - Analysis by gender

Both genders attributed the level of difficulty with Science at a median value of 7—Fig.

AT.45.
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Fig. A7.46 - Difficulty with Science - Analysis by subject studied

The analysis of students taking Science, compared with pupils not taking the subject, also
yielded common medians of 7—Fig. A7.46.

When it comes to getting a job, how important do you consider Science?
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Fig. A7.47 - Importance of Science when seeking a job - Analysis by gender

By inspection, Fig. A7.47 shows that when it comes to getting a job, boys considered
Science more important than girls; the medians were 7 and 6 respectively.

Appendix 7 - Presentation of statistical results from 6th Form survey

Page 310



The place and perception of technology in the curriculum: historical developments up to 1997

C8/F4 . .
a5 - Median for __ Median for No. of cases:
pupils NOT pupils taking
40 1 .i: . o - .
taking Science  Science Taking: 1151
P35 A A Pupils  Not taking: 1911
€301 pupils taking ~ Missing
L 25 1  NOT —>f\ / %Science entries: 43
20 | taking / \
€ 15— Science E/\{/
: 10 ’/‘// \-I\,.
5
0 I 1 1 1 1 1 1
1 2 3 4 5 6 7 8 9
Rating scale
Not important<¢———— P Very important

Fig. A7.48 - Importance of Science when seeking a job - Analysis by subject studied
Comparison between pupils taking Science and pupils not taking Science

From Fig. A7.48, the importance of Science when seeking ajob was more highly valued by
pupils who took the subject than students who did not; the median valueswere 7 and 6
respectively.

In the context of EIU, how important do you consider Science?
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Fig. A7.49 - Importance of Science in the context of EIU - Analysis by gender

The importance of Sciencein the context of EIU was quite well understood by both girls and
boys with acommon median value of 7; the mean values were similar within 0.01—Fig.
A7.49.
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Fig. A7.50 - Importance of Science in the context of EIU - Analysis by subject studied

Comparison between pupils taking Science and pupils not taking Science

Fig. A7.50 shows that the importance of Science in the context of EIU was quite well
understood; pupils who did not take the subject scored the same median value of 7 as
students who did take Science.

How much do you think the way we live now has been influenced by Science?
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Fig. A7.51 - Influence of Science on the way we live now - Analysis by gender

Theinfluence of Science in our society was very well understood by both girls and boys,
with acommon median value of 8—Fig. A7.51.
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Fig. A7.52 - Influence of Science on the way we live now - Analysis by subject studied
Comparison between pupils taking Science and pupils not taking Science

Similarly, from Fig. A7.52, it may be seen that the median value of 8 for pupils not studying
Science was the same as for students taking the subject.

How creative does the curriculum allow you to be in Science?
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Fig. A7.53 - How creative does the curriculum allow you to be in Science? - Analysis by
gender

For Science, the perceived level of creativity in the curriculum by both girls and boys equated
to amedian of 4—Fig. A7.53. Theindividual plots were so close that they could not be
separated for identification purposes.
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Fig. A7.54 - How creative does the curriculum allow you to be in Science? - Analysis by

subject studied

Comparison between pupils taking Science and pupils not taking Science

From Fig. A7.54, the degree of crestivity for Science alowed in the curriculum, as perceived
by pupils taking the subject, as well as students who did not take Science, equated to a
median value of 4.

As a modern society, how dependent do you think we are on Science?
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Fig. A7.55 - How dependent do you think we are on Science? - Analysis by gender

Asamodern society, both genders attributed a high level of dependency on Science; a
median value of 8—Fig. A7.55.
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Fig. A7.56 - How dependent do you think we are on Science? - Analysis by subject studied
Comparison between pupils taking Science and pupils not taking Science

Asamodern society, whether students were studying Science or not, they too attributed a
high level of dependency on the subject; the median values were common at 8—Fig. A7.56.

Science in education and industry, as perceived by A-level students

Theinterest in Science shown by boys equated to a median of 5, and for girlsit was 3—Fig.
A7.43. However, the separation of the medians was far greater when the comparison was
made on the basis of students taking Science with pupils not taking the subject; the median
values were 8 and 3 respectively—Fig. A7.44. Thisisacause for concern since Scienceisa
key component of Technology, and without exception we are al beneficiaries and consumers
of Technology.

Science was perceived to be a difficult subject by both girls and boys; both groups recorded
median values of 7—Fig. A7.45. Similarly, the comparison between groups taking Science
with those not taking the subject, also produced common median values of 7—Fig. A7.46.

In the context of getting ajob, boys attributed a greater degree of importance to Science than
did girls, the median values were 7 and 6 respectively—Fig. A7.47. Inthe same context,

pupils who were studying Science attributed more importance to the subject than students not
taking the subject; again, the median valueswere 7 and 6 respectively—Fig. A7.48. Inthese
two graphs, all the median values were above the mid-point of 5, so even those students
showing alow level of interest in Science had some understanding of its value in the context
of getting ajob.

Therole of Sciencein the context of EIU was quite well understood; comparison by gender,
or by subject studied, yielded median values of 7—Figures A7.49 and A7.50. Inthe same
context, these results mirror those with Maths where median values of 7 were also obtained
for the two methods of analysis—Figures A7.37 and A7.38. However, thereisacause for
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concern. Maths and Science are components of Technology; the comparable analyses for
D&T produced medians of 6 and 7 for girls and boys respectively, and 7 and 5 for pupils
taking and not taking D& T—Figures A7.07 and A7.08. So the same level of awareness
doesnot yet existin D&T. But inredlity, al the median values should have been at |east 8.

The influence of Science on the way we live now waswell understood. The analysis by
gender, together with the analysis comparing students taking the subject with pupils not
studying Science, all produced high median values of 8—Figures A7.51 and A7.52.

However, athough the influence of Science on the way we live now was well understood, the
level of creativity perceived in the curriculum equated to medians of 4 by both methods of
analysis—Figures A7.53 and A7.54. Whereas for Science all these results were less than
the median mid-point of 5, the comparable questionsfor D& T gave higher results. Both
girls and boys rated the creativity at amedian value of 7, while pupils studying D& T gave a
median rating of 8, and students not taking the subject recorded 6. Therole of Sciencein
D&T isclearly not understood.

Asamodern society, our dependence on Science was clearly well understood. The analysis
by gender recorded common median values of 8, and the analysis comparing pupilstaking
Science with students not studying the subject, also produced common median values of
8—Figures A7.55 and A7.56.

Art in education and industry

This analysis continues with an examination of the responses to the questions on the data-
gathering instrument as follows:

* Inthe context of EIU, how important do you consider the subject of Art?

* Inour society, how much do you think the way we live now has been influenced by Art?
* Inyour opinion, how crestive does the curriculum alow you to bein Art?

* Asamodern society, how dependent do you think we are on Art?

Note there are only four parameters of analysis rather than the seven used so far. Thiswas
because the same sub-set of questions was not used through out the questionnaire, in order
to avoid a fourth page—a possible source of deterrence for teachers contemplating
participation in this research. And so to the results:
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In the context of ElU, how important do you consider Art?

A/J1
45 No. of cases:
Common
40— di )
5 35 medians Girls: 1144
s =0 A Boys: 1859
) o _Girls Missing
25 \ X entries: 100
€ 20
e j\\3//i\ a\ Boys
15 N ’
n
t 10
5
0 1 1 1 1 1 1 1 1
1 2 3 4 5 6 7 8 9
. Rating scale .
Not important <¢———— Very important

Fig. A7.57 - Importance of Art in the context of EIU - Analysis by gender

Thelevel of importance attributed to Art in the context of EIU waslow at amedian of 3 for
both girls and boys—Fig. A7.57.

C1/J1 Median for Median for N ) .
45 | pupils NOT pupils taking 0. of cases:
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\ P Arlt taking entries: 11

~ > ® O =~ ® U

20 | \'/ Art
oo NP Y

1 2 3 4 5 6 7 8 9

) Rating scale .
Not important <¢————— P Very important

Fig. A7.58 - Importance of Art in the context of EIU - Analysis by subject studied
Comparison between pupils taking Art and pupils not taking Art

From Fig. A7.58, it may be seen that students who were studying Art rated the importance of
the subject in the context of EIU at a median of 4, while the collective responses of pupils
who were not taking Art yielded amedian of 3.
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How much do you think the way we live now has been influenced by Art?

A/K1
45
40
Common
P 35 Medians
e
r 22 4 Girls
c Boys “«
20 |
e 15 I ‘!\
n
¢ 10%/ hd N2
5
0 1 1 1 1 1 1 1 1
1 2 3 4 5 6 7 8 9
Rating scale
Not influential «@——— > Very influential

No. of cases:

Girls: 1147
Boys: 1857
Missing
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Fig. A7.59 - Influence of Art on the way we live now - Analysis by gender

Girls and boys were in agreement about the influence of Art on the way we live now; they
recorded median values of 5—Fig. A7.59.
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Taking: 565
Not taking: 2533
Missing

entries: 7

Fig. A7.60 - Influence of Art on the way we live now - Analysis by subject studied
Comparison between pupils taking Art and pupils not taking Art

The influence of Art on the way we live now was rated at a median value of 7 by pupils
studying the subject, and 5 by students not taking Art—Fig. A7.60.
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How creative does the curriculum allow you to be in Art?
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Fig. A7.61 - How creative does the curriculum allow you to be in Art? - Analysis by gender

With the subject of Art, the creative possibiltiesin the curriculum were highly rated; the
median values were common at 8 for both girls and boys—Fig. A7.61.
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Fig. A7.62 - How creative does the curriculum allow you to be in Art? - Analysis by subject
studied
Comparison between pupils taking Art and pupils not taking Art

Students taking Art, rated the creative possibiltiesin the curriculum very highly, producing a
maximum median vaue of 9; even pupils not taking Art rated the creative possibilities at a
median of 8—Fig. A7.62.
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Thereisadifference about Figures A7.61 and A7.62 that should be explained, and relates to
the vertical or "Y' scales which have been extended to 55% to accommodeate the plots; all other

‘curves have been plotted on "Y' scale maxima of 45%.

Since the analysisin Fig. A7.62 has thrown up amedian maximum value of 9, itis
appropriate to be reminded of the definition:

The median isthe middle value ... half the valuesin the variable are less than or equal to
the median, and half are greater than or equal toit. ... the median is not affected by
occasional extraordinary data values—Velleman (1992:7/2).

Fig. A7.63 below showsin detail the derivation of this remarkable result:

Rating scale 1 2 3 4 5 6 7 8 9 * Totals
Not taking Art 57 32 85 64 189 154 439 409 1095 3 2527
Not taking Art % 2.26 1.27 3.36 2.53 7.48 6.09 174 16.2 43.3 0.12 100
Taking Art 10 3 11 13 23 26 84 91 304 1 566
Taking Art % 1.77 053 194 2.3 4.06 459 148 16.1 53.7 0.18 100
Total numbers 67 35 96 77 212 180 523 500 1399 4 3093
Total as % 217 113 3.1 249 6.85 582 169 16.2 452 0.13 100

Fig. A7.63 - Detailed statistics showing derivation of median value of 9 in response
to the question: 'How creative does the curriculum allow you to be in Art?'
Comparison between pupils taking and not taking Art

Further inference will be drawn from this extraordinary result in the summary on Art.

As a modern society, how dependent do you think we are on Art?
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Fig. A7.64 - How dependent do you think we are on Art? - Analysis by gender
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Recording amedian value of 4, girls rated our dependency on Art more highly than boys, at a
median value of 3—Fig. A7.65.
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Fig. A7.65 - How dependent do you think we are on Art? - Analysis by subject studied
Comparison between pupils taking Art and pupils not taking Art

Pupils who were studying the subject rated our dependency on Art asamodern society at a
median level of 5, while students not taking Art recorded amedian of 3—Fig. A7.65.

Summarising the place of Art in our society as percelved by A-level students

Although this examination of Art covered only four parameters of analysis, instead of seven
asused for D& T, English, Maths and Science, there are a number of significant resultsto
consider.

Art has alow rating for importance in the context of Economic and Industrial Understanding
(EIV); analysis by gender produced common medians of 3 for girls and boys—Fig. A7.57.
The aternative analysis produced a median of 4 for pupilstaking Art, and 3 for students not
taking Art—Fig. A7.58.

These poor results are curious, since young people exercise ‘appearance choice' every day, in
their buying habits and other activities. What is a serious cause for concern is the absence of
any link with EIU, and yet industry devotes significant skill and financial resourcesto the
determination of product 'appearance’ and 'style’.

Product appearance and style are crucia elements within any product development process.
Thefirst requirement in good design isto make a product that isvisually pleasing so asto
build 'showroom-traffic'; thisis jargon in the motor industry for encouraging potential
buyers into the showrooms.

Responses to the question 'How much do you think the way we live now has been influenced
by Art? yielded amedian value of 5 for girls and boys—Fig. A7.59. Analysis by subject
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studied, showed that students taking Art rated the subject influence more highly at amedian
value of 7, and pupils not taking Art rated the influence at a median level of 5—Fig. A7.60.
These responses are inconsistent with the answers concerning EIU.

The question 'How creative does the curriculum alow you to bein Art? produced results that
were unusualy high in thisresearch. The analysis by gender gave common median values of
8—Fig. A7.61. Studentstaking Art scored a median maximum of 9, and pupils not taking
the subject recorded amedian of 8—Fig. A7.62. From Fig. A7.63, it may be seen that
53.7% of the students taking Art rated the level of creativity on the scale maximum, thus
satisfying the definition of 'median'; but these exceptional ratings were backed up with a
median of 8 for students not taking Art.

These responses have been examined in conjunction with similar responses for other
subjects concerning ‘creativity' as shown in Fig. A7.66 below.

Medians by gender - Medians by subject -
Girls/Boys Taking/Not taking
Art 8/8 9/8
D&T /7 8/7
English 7/6 7/6
Maths 3/3 3/2
Science 4/4 4/4

Fig. A7.66 - Comparison of median values obtained to the question:
"How creative does the curriculum allow you to be in the various subjects?'
by the two methods of statistical analysis used in this research

Fig. A7.66 shows a comparison that presents a serious cause for concern, and provides
confirmation of the most damning kind that the creativity in D& T, Science and Maths that
has brought us from the Stone Age to the way we live now was neither perceived nor
understood. With this stark inference, how can the good intent that was undoubtedly behind
the Education Reform Act of 1988, as summarised in Appendix 6, ever be realised?

Although credtivity in Art was very highly rated, our dependency on Art was not; in the
gender analysis girls scored amedian value of 4 and boys 3—Fig. A7.64. The dternative
analysis, comparing students taking Art with pupils not taking the subject, produced medians
of 5 and 3 respectively—Fig. A7.65. Here was confirmation of the absence of any link with
Economic and Industrial Understanding.

From this collection of results, it may be inferred that creativity is percelved morein products
than in processes. However, the tools and technol ogies by which humankind progressed
from the Stone Age, arose not only by imaginative visualisation of the products, but by the
Imaginatively concelved processes necessary to make them.
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Similarly, it was and isinnovative, imaginatively conceived products and processes that
sustains the dynamic in any competitive world-class performance by UK companies,
particularly technological companies, and which the government seeksto promote. And a
more modern definition of the imaginative core that resides jointly within the product
development process, and the product development manufacturing process, is known as
'S multaneous engineering'—see page 79.

Cross-curricular themes:

The data-gathering instrument sought answers to the question 'Did you have teachers for the
following cross-curricular themes at your school ?:

» Careers Education & Guidance,

» Education for Citizenship,

* Education for Economic & Industrial Understanding,
* Environmental Education,

* Hedlth Education.

Bar-charts that capture the educational provision for these themes are presented in Figures
A7.67t0A7.71.

Did you have teachers for Careers Education & Guidance?

A/G1l
100 M cirs
. Boys
P Yy
e
r
c Supporting stats.
e Careers Education
& Guidance -
n
t e
Girls: 1150
Boys: 1854
Missing
Yes Not sure No entries: 99
Responses

Fig. A7.67 - Did you have teachers for Careers Education & Guidance?

From Fig. A7.67, it may be seen that more than 90% of girls and 85% of boys had teachers
for Careers Education & Guidance.

Appendix 7 - Presentation of statistical results from 6th Form survey Page 323



The place and perception of technology in the curriculum: historical developments up to 1997

Did you have teachers for Education for Citizenship?
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Fig. A7.68 - Did you have teachers for Education for Citizenship?

Some 11% of the pupils had teachers for Education for Citizenship; about 36% were not

sure, and 52% did not—Fig. A7.68.

Did you have teachers for Education in EIU?
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Fig. A7.69 - Did you have teachers for Education in EIU?

Fig. A7.69 shows that 22% of girls and 27% of boys had teachers for EIU; the rest were
either 'not sure, or they were certain that they 'did not'.
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Did you have teachers for Environmental Education?
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Fig. A7.70 - Did you have teachers for Environmental Education?

Some 30% of girls and 27.5% of boys had teachers for Environmental Education; more than
30% were 'not sure, while more than 35% were certain that they ‘'did not—Fig. A7.70.

Did you have teachers for Health Education?
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Fig. A7.71 - Did you have teachers for Health Education?

Some 73% of girls and 60% of boys had teachers for health education; the rest were either
'not sure', or knew that they 'did not—see Fig. A7.71.

Summarising the educational provision for cross-curricular themes

Fig. A7.72 below offers atabular summary of the cross-curricular educational provision as
perceived by this A-level student population.
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Themes A A B B C C D D E E
Gender Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys
Yes % 909 85.7 109 117 226 27.6 29.8 275 731 599
Not sure % 5.7 87 370 363 36.7 340 351 332 178 227
No % 35 55 520 520 40.7 383 351 391 9.1 173
Total 100 100 100 100 100 100 100 100 100 100

Fig. A7.72 - Summary of cross-curricular educational provision

Thelegend for Fig. A7.72 was asfollows:

e 'A'- Careers Education & Guidance,

» 'B'- Education for Citizenship,

* 'C'- Education for Economic & Industrial Understanding,
e 'D'- Environmental Education,

» 'E'- Hedlth Education.

The main points were:

* Morethan 90% of girls and 85% of boys had teachers for Careers Education &
Guidance—see also Fig. A7.67.

» Some 11% of the pupils had teachers for Education for Citizenship; about 36% were not
sure, and 52% did not—see also Fig. A7.68.

o 22% of girlsand 27% of boys had teachers for EIU; the rest were either 'not sure', or
were certain that they 'did not'—see also Fig. A7.69.

» 30% of girlsand 27.5% of boys had teachers for Environmental Education; more than
30% were 'not sure, while more than 35% were certain that they 'did not'—see also Fig.
A7.70.

»  Some 73% of girls and 60% of boys had teachers for Health Education; the rest were
either 'not sure, or knew that they 'did not—see also Fig. A7.71.

There are anumber of aspects to these results that present causes for concern. While there
was overwhelming support for Careers Education & Guidance, as citizens we are without
exception part of the economic fabric of society. However, in employment, do we become
consumers or creators of wealth? So in this context, the result for EIU was disappointing.

Asfirst implemented, the 1988 National Curriculum was overloaded. Thiswas confirmed by
the Secretary of State for Education when he ordered an enquiry 'to look into the scope for
dimming'—Dearing (1993:1). The bar charts and statistics above present a picture of the
provision, after the introduction of the revised National Curriculum. But what do A-level
students think about these cross-curricular themes? Do they think the cross-curricular
themes should be part of the National Curriculum? The data-gathering instrument offered
students the opportunity to respond to these questions; their answers are presented in the
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next sub-section.

What do A-level students think about Cross-curricular themes?

Do you think Careers Education & Guidance should have a place in the National

Curriculum?
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Fig. A7.73 - Should Careers Education & Guidance have
a place in the National Curriculum?

Some 89% of girls and 84% of boys thought Careers Education & Guidance should have a
placein the National Curriculum.

Do you think Education for Citizenship should have a place in the National Curriculum?
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Fig. A7.74 - Should Education for Citizenship
have a place in the National Curriculum?
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From Fig. A7.74, fewer than 30% of girls and boys thought that Education for Citizenship
should have aplace in the National Curriculum.

Do you think Education for EIU should have a place in the National Curriculum?
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Fig. A7.75 - Should Education for Economic & Industrial Understanding
have a place in the National Curriculum?

49.7% of girls and 54.4% of boys thought that Education for Economic & Industria
Understanding should have a place in the National Curriculum.

Do you think Environmental Education should have a place in the National Curriculum?
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Fig. A7.76 - Should Environmental Education
have a place in the National Curriculum?

73% of girls and 59% of boys considered Environmenta Education should have aplacein
the National Curriculum.
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Do you think Health Education should have a place in the National Curriculum?
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Fig. A7.77 - Should Health Education
have a place in the National Curriculum?

Almost 93% of the girls and 82% of the boys thought that Health Education should have a
place in the Nationa Curriculum.

Summarising whether Cross-curricular themes should be in the National Curriculum

Using the following legend:

e 'A'- Careers Education & Guidance,

» 'B'- Education for Citizenship,

» 'C'- Education for Economic & Industrial Understanding,
e 'D'- Environmental Education,

* 'E'- Health Education.

Fig. A7.78 provides atabular summary of FiguresA7.73to A7.77, and enables more direct
comparison.

Themes A A B B C Cc D D E E
Gender Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys
Yes % 895 847 290 281 498 544 730 595 928 818
Not sure % 6.2 85 502 410 371 315 20.2 25.8 58 11.8
No % 4.3 6.8 208 308 131 141 6.8 14.6 1.5 6.3
Totals % 100 100 100 100 100 100 100 100 100 100

Fig. A7.78 - Summary of responses by A-level students to the question
Do you think the Cross-curricular themes should have a place in the National Curriculum?
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By referenceto Fig. A7.78, and the theme legend A to E shown above, more than 89% of
girlsand 84% of boys thought that Careers Education & Guidance should be in the National
Curriculum. There was less enthusiasm for Education for Citizenship, girls recording 29%
and boys 28.1%. In the context of Education for Economic & Industrial Understanding,
49.7% of girls and 54.4% of boys considered it should be in the National Curriculum. With
regard to Environmental Education, 73% of girls, and 59.5% of boys thought it should be in
the National Curriculum. For Health Education, 92.8% of girls and 81.8% of boys
considered it should be part of the National Curriculum.

As a modern society, how dependent do you think we are on Commerce?

Fig. A7.79 presents the responses to this question.
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Boys: 1857
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entries: 99

Fig. A7.79 - As a modern society, how dependent do you think we are on Commer ce?

From Fig. A7.79, it may be seen that at amedian value of 7 by both girls and boys, our
dependency on Commerce was fairly highly rated.
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As a moder n society, how dependent do you think we are on Finance?
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Fig. A7.80 - As a modern society, how dependent do you think we are on Finance?

From Fig. A7.80, it may be seen that at a median value of 8 by both girls and boys, our
dependency on Finance was more highly rated than our dependency on Commerce, and yet

they are equally important.

As a modern society, how dependent do you think we are on Industry?
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Fig. A7.81 - As a modern society, how dependent do you think we are on Industry?

From Fig. A7.81, it may be seen that at a median value of 8 by both girls and boys, our
dependency on Industry was rated equally important with our dependency on Finance.
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Summarising for perceived dependence on economic activity

The data-gathering instrument offered the opportunity to ascertain perceived dependence on
Commerce, Finance and Industry. Given that only 22% of girls and 27% of boys claimed to
have had teachers for EIU, the resultsin Figures A7.79 (Commerce), A7.80 (Finance), and
A7.81 (Industry) with medians of 7, 8, and 8 respectively, were quite remarkable. However,
49.75% of girls and 54.4% of boys thought that EIU should have a place in the National
Curriculum, so one in two students had some economic awareness.
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Appendix 8 - Content analysis of transcripts

Since as discussed in the thesis, technology plays such a pivotal rolein the function of every
society, which few recognise, the purpose in this appendix will be to examine what various
groups of people understood by both the word ‘technology' and the pivotal placeit holdsin
our society. This appendix contains the detailed analysis that provides the basis of
discussion in Chapter 8. The groups who kindly cooperated in this research included:

e D&T teachers * Humanitiesteachers

* D&T student teachers * Humanities student teachers

* Parentsin technology jobs » Parentsin non-technology jobs
» Technology A-level studentss * Humanities A-level students

The opinions and views of these groups were expressed during individual recorded
interviews in response to a one-page schedule—see page 14. These were complementary
groups in order to try and achieve abalanced response. The method of group selection
worked well, with two exceptions:. (1) the D& T teachers were established in eight secondary
schools, and they were asked to find a Humanities colleague who would be willing to be
interviewed. One of the D& T teachers was unable to find awilling Humanities colleague.
(2) one of the recordings of parents in technological jobs was accidental erased. So instead
of there being 64 transcripts, there were 62.

For administrative purposes, question 1 on the schedule dealt with the personal details
necessary for sub-group identity. So the data-gathering, associated with how the meaning of
'technology' was perceived, begins properly with question 2. Question 2 was 'open-ended'
for 'qualitative inquiry', and to encourage people 'to respond in their own terms— Patton
(1990:295). Questions 3 was more structured since it offered alist—Bell (1992:59).
Questions 4 to 8 were a mixture of structured and open-ended queries. Question 9 sought a
quantitative response on ascale of 1 (low) to 9 (high).

Fig. A8.01 on the next page, summarises the word count transcribed for each of the eight
sub-groups, and in response to each of the data-gathering questions from 2 to 9; the sub-
groups have also been paired so that teachers appear in the first two columns, followed by
parents, student teachers, and A-level students.

It may be seen from Fig. A8.01 that there was great variation in the total transcribed word
count for each sub-group, ranging from 1452 words by the parents in non-technical jobs, to
5098 words for the D& T teachers.
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Word counts T H T H T H T H
for Q2 to Q9 D&T Human Par- Par- Tech- Human Tech- Human
teach- -ities ents ents nology -ities nology -ities

ers teach- in in non student student A-levelA-levelWord

ers tech tech teach- teach- stud- stud- count

Question No. jobs jobs ers ers ents ents totals

2 389 243 356 183 272 181 149 165 1938

3 542 356 265 182 264 370 452 270 2701

4 883 444 407 91 386 223 203 218 2855

5 651 1324 433 107 435 260 280 265 3755

6 488 528 264 224 242 186 205 250 2387

7 655 290 238 223 593 251 305 316 2871

8 501 363 497 208 425 270 298 393 2955

9 989 401 173 234 313 113 254 256 2733
Sub-totals 5098 3949 2633 1452 2930 1854 2146 2133 22195

No. of people 8 7 7 8 8 8 8 8 62

Fig. A8.01 - Transcribed word-count summary by sub-group for questions 2 to 9

Fig A8.01 provides a summary of the raw material to be analysed.

A08.01 Structure of analysis

Each of the 62 transcripts represents a valuable persona opinion in atechnological context.
Asthe generic creative system of humankind that has brought us from the Stone Ageto the
way we live now, technology has aways been about achieving changein order to sustain

ourselves through progressively greater productivity and/or progressively greater capability.

Use of the words associated with achieving or identifying change provides one indicator of
the extent to which the role of technology and the technological processesin our lives are
understood, and in this context the transcripts present good examples for ‘content
analysis—see p19. Early growth in the use of content analysis occurred in the first half of
the 20th Century, and included the analysis of ‘public opinion'—Krippendorff (1985:15).

Question 2 on the schedule was framed to seek 'opinion’, and asked 'Can you describe briefly
what is meant by technology? The 'content-analysis process was used to search for 'key-
words-in-context' usually abbreviated to KWIC. For thisanalysis, the KWIC list had to
recognise that among eight groups of people the language used to express understanding of
technology could aso be different. The structure of the KWIC list was centred on words
associated with technology as the generic creative system of humankind through which
change was achieved, and was based on the following themes:

* cregtive imaginative activities such as design,

 thecrestive practicd activities,

» termsthat describe change, such as advancing, improving and 'making life easier’,
* theuniversal nature of technology,

* technology in the national economy,
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» thepractica redlity of technology,
* problem solving,
* human socia needs.

The KWIC list was developed progressively using these themes against the transcripts, as
well asthe National Curriculum Ordersfor D& T published in 1989, and the Orders for
Technology published in 1992. The transcripts were used since they represented what
people from very different backgrounds thought about technology, and how they perceived
and described the influence of technology.

Words often have many derivatives, for example the derivatives of ‘create’ includes 'crestes,
'Cregting/, 'creative, 'creatively' and 'creativity'. Only 'creating' and 'creatively' appear in the
National Curriculum Orders. Nevertheless, the other derivatives also express the creative
theme that has always been fundamental in the technological evolution which brought
humankind from the Stone Age to the way we live now.

An example of akey-word-in-context or KWIC analysis, as produced by the application
Conc 1.80, appearsin Fig. A8.02.

w v
S anything as well with 1T.00 Technology in its broadest
7 tnore comfortable. It can be anything of that type
11 ..mbination of Design, IT and state of the art work
13 things to many people. It seems to have been subdivided
13 been subdivided into 1T and hard materials woodwork and
19 problems. I've heard it said that technology is about
10 business whether its leisure, wark or whatever
& enviranment to make life easier or more advanced |
18 the design.O00 Using machinery, artefacts to solve
20 involves using machinery, artefacts, materials to
= tool that is of man made design or man made use that
= tnade design or man made use that actually helps humans
& their environment to make life easier or more advanced |
21 advancements to make learning easier. | don't really
9 its any tool that is of man made design or man made use
= of man made design or man made use that actually helps

Fig. A8.02 - KWIC analysis for Humanities teachers

Fig. A8.02 shows that in thisinstance the key words found included 'I T", 'leisurée, 'life,
'machinery’, 'made’, '‘make, and 'man’. The numbers down the left-hand side of Fig. A8.02
locates the sentence in which the key-word appears. To place the 'key-word' in context, afew
words appear before and after the key-word which is shownin bold script.
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Analysis of responses to question 2: Can you describe briefly what is meant by technology?

Appendix 9 reproduces all the transcripts in response to question 2. Using the above
guidelines, the final KWIC ligt, although not exhaustive, contained some 214 words, and is
shown in Appendix 10. Fig. A8.03 provides abrief summary of some of the findings from
Appendices 9 and 10.

Occupation No of Total wordsin Key words used
people transcripts from list

D&T teachers 8 389 87
Humanities teachers 7 243 69
Parentsin technology jobs 7 356 74
Parents in non-technology jobs 8 183 38
D&T student teachers 8 272 67
Humanities student teachers 8 181 41
Technology A-level students 8 149 33
Humanities A-level students 8 165 39
Total key words 448
Note: Keywordsin National

Curriculum orders 68

Fig. A8.03 - Numerical summary of Appendices 9 and 10

Although the KWIC list was not an exhaustive summary, Fig. A8.03 shows that the
combination of the National Curriculum Ordersfor D& T (1989) and Technology (1992)
contained some 68 of the keywords on the list as developed. When describing what was
meant by technology, it may be seen from Fig. A8.03 that D& T teachers collectively headed
the list and used some 87 words from the KWIC list.

In ranking order, parents in technology jobs (professional electronic engineers), were second
intheir collective KWIC use with 74 words. Although there were only 7 peoplein this
group, collectively they produced the second highest number of words at 356. A
contributory factor was the greater degree of uncertainty that became manifest when these
professional engineers were confronted by the question 'Can you describe briefly what is
meant by Technology?; for example:

'l was trying to think what do | understand by technol ogy"
"That isagood question because it has many meanings

Some members of this group who were at first unsure, expressed their uncertainty and
thinking aloud, so adding to the aggregate word count in their transcripts.

Continuing to refer to Fig. A8.03, the 7 Humanities teachers amassed some 243 wordsin
their transcripts, but they recorded the third highest KWIC use at 69 words. Where would
they have come with 8 transcripts?
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Thetranscripts for D& T student teachers produced an aggregate of 272 words, and 67
KWIC.

Continuing with reference to Fig. A8.03, the transcripts for the Humanities student teachers
yielded atotal of 181 words, and 41 KWIC.

From Fig. A8.03, it be may be seen that the transcripts for Parents in non-technology jobs
yielded some 183 words, while the transcripts for the Humanities A-level students produced
some 165 words; both these groups used 39 KWIC. That leaves the Technology A-level
students who had the lowest total for words in the group transcripts, and at 33 the lowest
KWIC.

Creative activities of the mind in technology

The analysis continues with selected sub-sets of keywords from the transcripts, and chosen
to represent the themes upon which the list of keywords were established. However, because
of the universal nature of technology in our lives, in every field of human experience and
often unseen, some keywords would fit in more than one theme sub-set.

For the first sub-set, Fig. A8.04 shows how the creative content of technology as the product
of the imagination was perceived and expressed.

D&T Human Par- Par- Tech- Human Tech- Human Key-

teach- -ities ents ents nology -ities nology -ities word

ers teach- in in non student student A.level A.level usage

ers tech tech teach- teach- stud- stud- count

Keywords jobs jobs ers ers ents ents
Create 2 o 1 o o o o o 3
Design 3 4 2 1 4 4 2 0 20
Develop o o 2 o 3 o 1 2 8
Idea 1 o o o 3 o o o 4
Imagine 0 0 0 0 0 0 0 0 0
Innovate o o 2 o o o o o 2
Intellectual o o o o o o o o o
Invent o o o o o o o o o
Plan o o o 1 1 o o o 2
Thinking o o o o 1 o o o 1
Totals 6 4 7 2 12 4 3 2 40

Fig. A8.04 - Key words in technology describing creative activities

The 9 keywords shown in Fig. A8.04 above, represent adistillation of the 27 keywords used
in the content analysis as presented in Appendix 10. By inspection, it may be seen that
between these 8 groups different sub-sets of words were used in response to question 2.
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In the context of the credtive activitiesin technology, Fig. A8.04 shows that the group of
D& T student teachers made greater use of these keywords. The keyword most commonly
used was 'design’ with twenty instances; every group used this word with the exception of the
Humanities A-level students. The word ‘develop’ was used on eight occasions, including
twice by the Humanities A-level students.

One of the most important keywordsin Fig. A8.04 was 'create’, and in thistable it represents
five derivatives. Only the D& T teachers and professiona electronic engineers used the word
‘create’, with 2 and 1 instances respectively. Theword ‘idea was used once by D& T teachers,
and threetimesby D& T student teachers. 'Innovate’ was used twice by the professional
electronic engineers. The word 'thinking' was used only once, and by the D& T student
teachers. Therewas no use of ‘imaging, 'intellectual’ and ‘invent’, a so representing creative
activities of the mind in technology.

The creative hand/eye coordinated skill activities in technology

Fig. A8.05 groups the keywords associated with the creative hand/eye coordinated skill
activitiesin technology for this group.

D&T Human Par- Par- Tech- Human Tech- Human Key-

teach- -ities ents ents nology -ities nology -ities word

ers teach- in in non student student A.level A.level usage

ers tech tech teach- teach- stud- stud- count

Keywords jobs jobs ers ers ents ents
Build 1 o o o o o 1 o 2
Construct o o o 1 o o o o 1
Craft o o o o o o 1 o 1
Make 7 4 2 5 3 4 2 4 31
Manufacture o o o o o o o o o
Produce 3 o 1 o o o 1 o 5
Totals 11 4 3 6 3 4 5 4 40

Fig. A8.05 - Key words in technology describing creative
hand/eye coordinated skill activities

The output of the creative technological imagination of humankind isal around us, and first
becomes manifest as design concepts. Subsequently, the concept becomes a specification
from which to make the tools we use as extensions of ourselves. The processes associated
with making reality of the visua technological images of the mind, involves the use of
hand/eye coordinated skills. In order to achieve the best product with the best quality, the
hand/eye coordinated skills should aso be driven by the imagination.
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Fig. A8.05 shows 6 keywords that are crucial in the processes of making reality of our
creative visual images, and 5 of these words appear in the Nationa Curriculum Ordersfor
Technology. All 8 groups recorded use of 5 of these 6 words; the exception was
manufacture. The keyword most used was 'make’ with 31 out of 40 hits, but was there any
link between hand/eye coordinated skills and the imagination?

Terms that describe change

Fig. A8.06 shows eleven keywords that refer to change in technology; once again the list has
been ditilled from the original list of keywords.

D&T Human Par- Par- Tech- Human Tech- Human Key-

teach- -ities ents ents nology -ities nology -ities word

ers teach- in in non student student A.level A.level usage

ers tech tech teach- teach- stud- stud- count

Keywords jobs jobs ers ers ents ents
Advance o 1 o 2 1 1 2 2 9
Change o o o o o o o o o
Comfortable o 1 o o o o o o 1
Convenient o o o o o o o 1 1
Easier o 2 o 1 2 2 o 1 8
Forward o o o 1 1 o o 1 3
Future o o o o 1 1 2 o 4
Improve 2 0] 0] 0] 0] 0] 1 0] 3
Modern o o 1 o o o o o 1
New 1 o o o o o o 1 2
Progress 1 0] 0] 0] 0] 0] 1 0] 2
Totals 4 4 1 4 5 4 6 6 34

Fig. A8.06 - Key words in technology that describe change

The eleven keywords shown in Fig. A8.06 represents a distillation of some 22 words shown
in Appendix 10. There were 34 instancesin which these 11 keywords were used. The word
‘advance’ was used 9 times, while the word 'easier’ (used in the sense of 'making life easier’),
appeared 8 times in the transcripts; these two words were not used by the D& T teachers nor
the professiona engineers. Nevertheless, thisform of use represents appropriately perceived
understanding of the impact of technology in our lives.

The universal influence of technology

Fig. A8.07 shows six keywords that refer to the universal influence of technology as
perceived by these eight groups; once again the list has been distilled from the original list of
keywords, but on this occasion only seven words are represented.
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D&T Human Par- Par- Tech- Human Tech- Human Key-

teach- -ities ents ents nology -ities nology -ities word

ers teach- in in non student student A.level A.level usage

ers tech tech teach- teach- stud- stud- count

Keywords jobs jobs ers ers ents ents
Anything 2 2 2 o 1 1 o o 8
Endless 1 o o o o o o o 1
Everybody 1 o o o o o o o 1
Everyday 1 o o o 1 o o o 2
Everything o o o 1 4 o o 1 6
Life 4 1 0 1 3 1 0 1 11
Totals 9 3 2 2 9 2 (6] 2 29

Fig. A8.07 - Key words denoting the perceived universal influence of technology

The perceived universal influence of technology was well captured by the D& T teachers, and
the D& T student teachers, both with a sub-total of 9; their combined usage was more than
60% of the overall tota—see Fig. A8.07.

Between them, the Humanities teachers, Parents in non-technical jobs, Humanities student
teachers, and Humanities A-level students used words associated with the universal influence

of technology on 9 occasions—see Fig. A8.07.

Technology in the national economy

Fig. A8.08 contains 8 keywords that demonstrate the perceived link between technology and
the national economy; in thisinstance the list represents 18 keywords.

D&T Human Par- Par- Tech- Human Tech- Human Key-

teach- -ities ents ents nology -ities nology -ities word

ers teach- in in non student student A.level A.level usage

ers tech tech teach- teach- stud- stud- count

Keywords jobs jobs ers ers ents ents
Business 6] 1 6] 6] 6] 6] 6] 6] 1
Economy 0] 0] 0] 0] 0] 0] 0] 0] 0]
Enterprise 0 0 0 0 0 0 0 0 0
Industry 1 0 3 0 0 1 1 0 6
Market 6] 6] 6] 6] 6] 6] 1 6] 1
Profit 6] 6] 1 6] 6] 6] 6] 6] 1
Prosperity 0 0 0 0 0 0 0 0 0
Sell 6] 6] 2 6] 6] 6] 6] 6] 2
Totals 1 1 6 o o 1 2 o 11

Fig. A8.08 - Key words denoting the link between technology and the economy
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Question 2 provided an opportunity to show the national economic importance of
technology. From Fig. A8.08, it may be seen that the aggregate KWIC use was 11, and 6 of
these was by parents in technological jobs (professiona engineers). Thusit may be inferred
that the crucial link between technology and the national economic wellbeing was not at the
forefront of the minds among these groups.

The redlity of technology

Fig. A8.09 contains twelve keywords that express the redlity of technology for this eight-
group sub-set of people; in thisinstance the list represents nineteen keywords.

D&T Human Par- Par- Tech- Human Tech- Human Key-

teach- -ities ents ents nology -ities nology -ities word

ers teach- in in non student student A.level A.level usage

ers tech tech teach- teach- stud- stud- count

Keywords jobs jobs ers ers ents ents
Artefacts 1 2 6] 6] 6] 6] 6] 6] 3
Computers 0] 1 2 10 3 8 0] 6 30
Equipment o o o o o o 1 2 3
Hardware 6] 6] 6] 6] 6] 6] 6] 1 1
IT 6] 3 6] 1 2 2 6] 6] 8
Machine 1 2 6] 1 2 6] 6] 2 8
Materials 5 2 1 6] 1 6] 1 6] 10
Mechanisms 3 6] 6] 6] 6] 1 2 6] 6
Practical 5 1 1 6] 1 6] 6] 6] 8
Products 1 6] 1 6] 6] 6] 6] 6] 2
Software 6] 6] 6] 6] 1 6] 6] 1 2
Tools 6] 2 6] 6] 1 1 6] 6] 4
Totals 16 13 5 12 11 12 4 12 85

Fig. A8.09 - Key words denoting the reality of technology for these groups

Referring to Fig. A8.09, the highest score was for ‘computers' at 30; parentsin non-
technology jobs mentioned computers 10 times, Humanities student teachers scored 8, and
humanities A-level students scored 6. D& T teachers made no reference to computers.

IT, 'hardware' and 'software’ are computer-related keywords, and accounted for afurther
eleven KWIC. So nearly haf the keyword use count in Fig. A8.09, was directly associated
with computers.

The keyword 'materials was used atotal of 10 times; 5 of these useswere by D& T teachers
—Fig. A8.09.
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Problem solving

Fig. A8.10 shows 2 keywords that express one of the many ways in which the use of
technology may be perceived; in thisinstance the list represents 6 keywords.

D&T Human Par- Par-

teach- -ities ents ents

ers teach- in in non

ers tech tech

Keywords jobs jobs
Problem 4 3 0 0
Solve 3 3 0 0
Totals 7 6 (0] (0]

Tech- Human Tech- Human Key-
nology -ities nology -ities word
student student A.level A.level usage

teach- teach- stud- stud- count
ers ers ents ents

1 0 0 0 8

1 0 0 0 7

2 (0] (0] (0] 15

Fig. A8.10 - Key words denoting technology as a problem-solving discipline

In total there were 15 KWIC counts for ‘problem’ and 'solve'; 7 of these were by D& T
teachers, 6 by Humanities teachers, and two by D& T student teachers—Fig. A8.10. Note
that all these groups represented the educational fraternity, and furthermore that no other
group found cause to use the words "problem’ and 'solve, including the parentsin

technological jobs.

Human socia needs

The ten keywordsin Fig. A8.11 represents adistillation of sixteen words from Appendix 10,
and they refer to technology in the context of the perceived human and socia needs.

D&T Human Par-  Par-

teach- -ities ents ents

ers teach- in in non

ers tech tech

Keywords jobs jobs
Dependent 0 0 0 0
Food 0 2 0 0
Health 0 0 0 0
Home 0 0 0 0
Humanity/Man 2 4 0 0
Medical 0 0 2 0
Need 2 2 1 0
Social 1 0 0 0
Society 0 0 0 0
Totals 5 8 3 (0]

Tech- Human Tech- Human Key-
nology -ities nology -ities word
student student A.level A.level usage
teach- teach- stud- stud- count
ers ers ents ents

0 0 0 0 0

0 0 0 0 2

0 0 0 0 0

0 0 0 0 0

1 1 0 0 8

0 0 0 0 2

0 0 0 0 5

0 0 0 0 0

0 0 0 0 1

1 1 (0] (0] 18

Fig. A8.11 - Key words denoting technology supporting human and social needs
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Recalling that question 2 was open-ended, it may be seen from Fig. A8.11 that the words
'dependent’, 'health’ and 'home' were not at the first level of consciousnessin the context of
technology. However, it should be recalled that respondents were asked 'Can you describe
briefly what is meant by technology?

Thelink with humanity was made by D& T teachers, Humanities teachers, Technology
student teachers, and Humanities student teacherswith 2, 4, 1, and 1 uses respectively. Only
parentsin technology jobs made the link between technology and 'medical’.

Analysis of transcripts for question 3: This was concerned with the cross-curricular themes,
and asked:

* Have you heard of them?
e Which do you think should be in the curriculum?

Responses to these 2 questions were captured side-by-side in the next 8 charts starting with
Fig. A8.12 overleaf. Each chart shows a colour-coded legend for the 5 cross-curricular

themes.

Responses by D& T teachers to cross-curricular themes

From Fig. A8.12 overledf, it may be seen that cross-curricular theme numbers 1, 2, 4 and 5
were known to 7 of the 8 teachers. Education for Economic and Industrial Understanding
was not known to 2 of the teachers.

The presence of themes 1, 2, 4 and 5 in the Nationa Curriculum received seven 'votes inthe
affirmative; there was one 'not sure' against each of the 5 themes, and one 'no’ against theme 3
Education for Economic and Industrial Understanding.
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D&T h
. & T teachers L_eg@
N B 1 - careers
o7 Education &
"6 Guidance
B 2 - Education
:3 5 for Citizenship
4 [J 3 - Education
for EIU
P3
€ |:| 4 - Environmental
02 Education
p
|1 B 5 - Health
e Education
0 1 1 1 1
Yes Notsure No Yes Notsure No
Heard of Cross- Should Cross-curricular themes
curricular themes? be in National Curriculum?

Fig. A8.12 - Responses by D& T teachers to cross-curricular themes

Responses by Humanities teachers to cross-curricular themes

Humanities teachers

Legend

. 1 - Careers
Education &
Guidance

B 2 - Education
for Citizenship

|:| 3 - Education
for EIU

|:| 4 - Environmental
Education

1 [l 5 - Health
I II]]['I Education
0 T T T T T T

Yes Notsure No Yes Notsure No

-
N Wb 00O N ©

® —T O ® T

Heard of Cross- Should Cross-curricular themes
curricular themes? be in National Curriculum?

Fig. A8.13 - Responses by Humanities teachers to cross-curricular themes

Therewere only 7 in thisgroup, and from Fig. A8.13, it may be seen that cross-curricular
theme numbers 1, 2, and 4 were known to all 7 teachers. Themes 3 and 5 were each
unknown on one occasion.

The presence of themes 1, 2, 4 and 5 in the National Curriculum received 6 'votes in the
affirmative; each of the 5 themesreceived one'no'.
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Responses by 'parents in technological jobs to cross-curricular themes

Parentsin technological jobs

Legend

. 1 - Careers
Education &
Guidance

Il 2 - Education
for Citizenship

|:| 3 - Education
for EIU

-
N W OO N ©

|:| 4 - Environmental
Education

1 B 5 - Health
Education

® —T O ® T

0 T T T
Yes Notsure No Yes Notsure No

Heard of Cross- Should Cross-curricular themes
curricular themes? be in National Curriculum?

Fig. A8.14 - Responses by parents in technological jobs to cross-curricular themes

These 7 parents al had childrenin A-level classes. From Fig. A8.14, theme number 1 was
known to 5 parents, but unknown to 2. Themes 2 and 3 were not known to any of the
parents. Theme 4 was known by 2, but unknown to 5 parents. Theme 5 was known to 4
parents, but unknown to 3.

Theinclusion of al 5 themesin the National Curriculum received 6 parentd 'votes’; one
parent was 'not sure' that any of the cross-curricular themes should be in the National

Curriculum.

Responses by 'parents in non-technological jobs to cross-curricular themes

This group of parents also had children in A-level classes. From Fig. A8.15 overleaf, 7 of
the parents had heard of Careers Education & Guidance; 4 had heard of Education for
Citizenship; 3 had heard of Education for Economic and Industrial Understanding; 4 had
heard of Environmenta Education, and 5 had heard of Health Education.

With regard to the presence of the themes in the National Curriculum, 7 parents thought that
Careers Education & Guidance should be included; one was 'not sure'. 2 parents thought
that Education for Citizenship should be included; 2 were 'not sure', while 4 said 'no’. 2
parents thought that Education for EIU should be included; 2 were 'not sure', and 4 said 'no'.
Environmental Education and Health Education both received 4 'votes for inclusion; both
themes received one 'not sure' ‘vote', and both themes received 3 'no’ 'votes.
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Parents in non-technological jobs

Legend

. 1 - Careers
Education &
Guidance

B 2 - Education
for Citizenship

[ |:| 3 - Education
for EIU

-
N W OO N

|:| 4 - Environmental
Education

- 5 - Health
Education

® —T O ® T
=

Yes Not sure No Yes Not sure No

Heard of Cross- Should Cross-curricular themes
curricular themes? be in National Curriculum?

Fig. A8.15 - Responses by parents in non-technological jobs to cross-curricular themes

Responses by D& T student teachers to cross-curricular themes

D& T student teachers

Legend

. 1 - Careers
Education &
Guidance

Il 2 - Education
for Citizenship

|:| 3 - Education
for EIU

|:| 4 - Environmental
Education

B 5 - Health
Education

-
N W OO N @

® —T O ® T
=

o

Yes Notsure No Yes Notsure No

Heard of Cross- Should Cross-curricular themes
curricular themes? be in National Curriculum?

Fig. A8.16 - Responses by D& T student teachers to cross-curricular themes

From Fig. A8.16, 7 student teachers had heard of Careers Education & Guidance; one had
heard of Education for Citizenship; 3 had heard of Education for EIU; 7 had heard of both
Environmenta Education, and Health Education.

With regard to the presence of the themesin the National Curriculum, 5 student teachers
thought that Careers Education & Guidance should be included; 2 were 'not sure€'. 6 student
teachers thought that Education for Citizenship should be included; one was 'not sure', and
one said 'no’. 6 students thought that Education for EIU should be included; one was 'not
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sure', and one said 'no’. 7 student teachers thought that Environmental Education should be
included, and one was not sure. Health Education was thought necessary by 6 student
teachers; one was 'not sure', and one said 'no'.

Responses by 'humanities student teachers to cross-curricular themes

Humanities student teachers

Legend

. 1 - Careers
Education &
Guidance

B 2 - Education
for Citizenship

|:| 3 - Education
for EIU

|:| 4 - Environmental
Education

1 - [l 5 - Health
Education

-
N W OO N

® —T O ® T

0 T T T T
Yes Not sure No Yes Not sure No

Heard of Cross- Should Cross-curricular themes
curricular themes? be in National Curriculum?

Fig. A8.17 - Responses by humanities student teachers to cross-curricular themes

Fig. A8.17 shows that 5 Humanities student teachers had heard of Careers Education &
Guidance; 4 had heard of Education for Citizenship; one had heard of Education for EIU; 6
had heard of Environmental Education, and all 8 students had heard of Health Education.
The corollary was that 3 students had not heard of theme 1, 4 had not heard of theme 2, 7 had
not heard of theme 3, and 2 had not heard of theme 2.

6 Humanities student teachers thought that Careers Education & Guidance should be
included in the National Curriculum; one was 'not sure', and one said 'no’. 5 student teachers
thought that Education for Citizenship should be included; 2 were 'not sure', and one said
'no’. 5 students thought that Education for EIU should be included; 2 were 'not sure, and
onesaid 'no’. All 8 humanities student teachers thought that both Environmental Education
and Health Education should be included in the National Curriculum.

Responses by Technology A-level students to cross-curricular themes

Fig. A8.18 overleaf showsthat 6 Technology A-level students had heard of Careers
Education & Guidance; 2 had heard of Education for Citizenship; 2 had heard of Education
for EIU; 5 had heard of Environmental Education, and 6 students had heard of Health
Education.

Thus 2 Technology A-level students had not heard of theme 1; 5 had not heard of theme 2; 6
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had not heard of theme 3; 3 had not heard of theme 4, and 2 had not heard of theme 5.

Technology A-level students

Legend

- 1 - Careers
Education &
Guidance

[l 2 - Education
for Citizenship

|:| 3 - Education
for EIU

-
N Wb OO N ©

|:| 4 - Environmental

Education
B 5 - Health
Education
(0] T T T T

Yes Notsure No Yes Notsure No
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Heard of Cross- Should Cross-curricular themes
curricular themes? be in National Curriculum?

Fig. A8.18 - Responses by Technology A-level students to cross-curricular themes

Continuing the examination of Fig. A8.18, 6 Technology A-level students thought that
Careers Education & Guidance should be included in the National Curriculum, and 2 said
'no’. 2 students thought that Education for Citizenship should be included, and 6 said 'no’. 4
students thought that Education for EIU should be included; one was 'not sure', and 3 said
'no’. 6 A-level students thought that Environmental Education should be included, and 2
thought 'no’. All 8 Technology A-level students thought that Health Education should be
included in the National Curriculum. ***

Responses by Humanities A-level students to cross-curricular themes

Fig. A8.19 overleaf showsthat al 8 Humanities A-level students had heard of Careers
Education & Guidance; one had heard of Education for Citizenship; one had heard of
Education for EIU; 6 had heard of Environmental Education, and 7 students had heard of
Health Education.

One Humanities A-level student was not sure about theme 2, and one was not sure about
theme 3. 6 Humanities A-level students had not heard of theme 2 nor theme 3. 2 students
had not heard of theme 4, and one had not heard of theme 5.

7 Humanities A-level students thought that Careers Education & Guidance should be
included in the National Curriculum, and one said 'no’. 4 students thought that Education for
Citizenship should be included, one student was 'not sure’ and 3 said 'no’. 5 students thought
that Education for EIU should be included; one was 'not sure, and 2 said 'no’. 5 Humanities
A-level students thought that Environmental Education should be included, one was 'not sure,
and 2 thought 'no’. 7 Humanities A-level students thought that Health Education should be
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included in the National Curriculum, but one was 'not sure'.

Humanities A-level students

Legend

- 1 - Careers
Education &
Guidance

[l 2 - Education
for Citizenship

|:| 3 - Education
for EIU

|:| 4 - Environmental
Education

1 . - 5 - Health
Education

-
N W OO N @

® —T O ® T

1 1 1
Yes Notsure No Yes Notsure No

Heard of Cross- Should Cross-curricular themes
curricular themes? be in National Curriculum?

Fig. A8.19 - Responses by Humanities A-level students to cross-curricular themes

Fig. A8.20 overleaf provides asummary of responses for all 8 sub-groups, expressed as
percentages to take account of the dight differencesin group numbers. The purpose of this
chart was to show the awareness of the 5 cross-curricular themes across all 8 groups; 35.7%
was the lowest level and for Education for Economic and Industrial Understanding. The 2
highest were 80.8% and 80.4% for Careers Education and Guidance, and Health Education
respectively. Thusit may beinferred that the awareness was essentially subjective, with little
awareness of how we sustain ourselves as a society.
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Sub- Responses Careers Education Education  Environ- Health Totals
groups Education for for EIU mental Education
& Citizenship Education
Guidance
% % % % % %

D&T Yes 87.5 87.5 75.0 87.5 87.5 85.0
teachers Not sure 0.0 0.0 0.0 0.0 0.0 0.0

No 12.5 12.5 25.0 12.5 12.5 15.0
Humanities Yes 100.0 100.0 85.7 100.0 100.0 94.3
teachers Not sure 0.0 0.0 0.0 0.0 0.0 0.0

No 0.0 0.0 14.3 0.0 14.3 5.7
Parents in Yes 71.4 0.0 0.0 28.6 57.1 31.4
technology Not sure 0.0 0.0 0.0 0.0 0.0 0.0
jobs No 28.6 100.0 100.0 71.4 42.9 68.6
Parents in Yes 87.5 50.0 37.5 50.0 62.5 57.5
non-tech Not sure 12.5 12.5 12.5 12.5 125 12.5
jobs No 0.0 37.5 50.0 37.5 25.0 30.0
D&T Yes 62.5 12.5 37.5 87.5 87.5 57.5
student Not sure 12.5 12.5 12.5 12.5 125 12.5
teachers No 25.0 75.0 50.0 0.0 0.0 30.0
Humanities Yes 62.5 50.0 12.5 75.0 100.0 60.0
student Not sure 0.0 0.0 0.0 0.0 0.0 0.0
teachers No 37.5 50.0 87.5 25.0 0.0 40.0
Technology Yes 75.0 25.0 25.0 62.5 75.0 525
A-level Not sure 0.0 12.5 0.0 0.0 0.0 2.5
students No 25.0 62.5 75.0 37.5 25.0 45.0
Humanities Yes 100.0 12.5 12.5 75.0 87.5 57.5
A-level Not sure 0.0 12.5 12.5 0.0 0.0 5.0
students No 0.0 75.0 75.0 25.0 12.5 37.5
Totals % Yes 80.8 42.2 35.7 70.8 80.4 62.0

Not sure 3.1 6.2 4.7 3.1 3.1 4.1

No 16.1 51.6 59.6 26.1 16.5 34.0

Fig. A8.20 - Summary of responses by all eight groups to the question about
awareness of cross-curricular themes
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Sub- Responses Careers Education Education  Environ- Health Totals
groups Education for for EIU mental Education
& Citizenship Education
Guidance
% % % % % %

D&T Yes 87.5 87.5 75.0 87.5 87.5 85.0
teachers Not sure 12.5 12.5 12.5 12.5 12.5 125

No 0.0 0.0 12.5 0.0 0.0 2.5
Humanities Yes 85.7 85.7 85.7 85.7 85.7 85.7
teachers Not sure 0.0 0.0 0.0 0.0 0.0 0.0

No 14.3 14.3 14.3 14.3 14.3 14.3
Parents in Yes 85.7 85.7 85.7 85.7 85.7 85.7
technology Not sure 14.3 14.3 14.3 14.3 14.3 14.3
jobs No 0.0 0.0 0.0 0.0 0.0 0.0
Parents in Yes 87.5 25.0 25.0 50.0 50.0 47.5
non-tech Not sure 12.5 25.0 25.0 12.5 12.5 17.5
jobs No 0.0 50.0 50.0 37.5 37.5 35.0
D&T Yes 62.5 75.0 75.0 87.5 75.0 75.0
student Not sure 25.0 12.5 12.5 12.5 12.5 15.0
teachers No 12.5 12.5 12.5 0.0 12.5 10.0
Humanities Yes 75.0 62.5 62.5 100.0 100.0 80.0
student Not sure 12.5 25.0 25.0 0.0 0.0 125
teachers No 12.5 12.5 12.5 0.0 0.0 7.5
Technology Yes 75.0 25.0 50.0 75.0 100.0 65.0
A-level Not sure 0.0 0.0 12.5 0.0 0.0 2.5
students No 25.0 75.0 37.5 25.0 0.0 32.5
Humanities Yes 87.5 50.0 62.5 62.5 87.5 70.0
A-level Not sure 0.0 12.5 12.5 12.5 12.5 10.0
students No 12.5 37.5 25.0 25.0 0.0 20.0
Totals % Yes 80.8 62.1 65.2 79.2 83.9 74.2

Not sure 9.6 12.7 14.3 8.0 8.0 10.5

No 9.6 25.2 20.5 12.7 8.0 15.2

Fig. A8.21 - Summary of responses by all 8 groups to the question; Should cross-
curricular themes be in the National Curriculum?

A comparison of Figures A8.20 with A8.21 shows that the greatest movement was in the
context of Education in Economic and Industrial Understanding, and from 35.7% to 65.2%.

Analysis of transcripts for guestion 4: What do you think is meant by Economic and
Industrial Understanding?

The purpose of this question was to ascertain the extent to which the concept of ‘earning our
keep'—Graffy (1988:8) as a society was understood. As adults we know the importance of
an income to set-up home—Owers (1999:5), but how effectively was that modd transferred
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to the national situation among these groups?

Society hasfour basic aims: 'survival', ‘progress, ‘caring and sharing’, and the 'luxuries of
life—Graffy (1988:2). How well these aims are supported is dependent on the level of
societal prosperity—Graffy (ibid). The perceived luxuries of one generation become the
necessities of the next generation—Graffy (1988:5); the word 'luxuries may be difficult, but
the car provides a good example—see page 37.

So in the context of ‘prosperity’ for any society the creation of wealth, and its distribution is
of paramount importance both at the regiona and national level; Fig. A8.22 provides agood
illustration.

Wealth: its creation and
distribution by a company

This illustration shows how a food-manufacturing
Company creates wealth through added-value.
The figures are based on the performance of 30

RAW MATERI AL, SERVI CES, Is:;l.l: ;t:rc;rr’:zaarlniee: which account for 40% of the food
RATES, TAXES ON VEHICLES

AND FUEL ErC- The Company is seen to have bought raw
£2 29 6m material and services costing £229.6 million.
. A significant part of these costs would have been

energy; rates on its factories and offices; tax and
fuel duties for all its vehicles; and the cost of
administering and collecting its employees' income
tax for the Government.

The Company's finished products were
sold, to wholesalers and retailers, for £308.8 million.
The difference between costs of £229.6 million and
the sales total of £308.8 million was the Added Value
of £79.2 million, created by the Company’s work.

However the Added Value was not the

ADDED VALUE profit. The £79.2 million created had to pay wages,
pensions and social costs, interest on borrowed
£79 .2m money, and had to provide for the upkeep and

replacement of all the equipment.

The Net Profit of £14.2 million was the
amount left. Some of this went in tax, some to
shareholders, but the largest single portion was
re-ir d in the de: 1t of the busil

CORPORATION TAX
£2.6m

DIVIDEND TO
SHAREHOLDERS

- £4.9m

._

TOTAL SALES
£308.8m

) " RE-INVESTED
Pi::n:: £gggm IN THE BUSINESS
o . £6.7m

National Insurance  £3.8m

Welfare, including
redundancy contributions £1.5m

Interest paid on borrowed money £1 0.7m
Replacement of worn-out equipment £3.6m
Net Profit £14.2m

Fig. A8.22 - Example of wealth creation by a group of food-manufacturing companies
see Graffy (1988:7)
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Fig. A8.22 illustrates the socio-economic impact of a group of food manufacturers, showing
the contribution made in so many ways through money flowing into the local community and
the national economy, aswell as the sources of employment. The corporation tax was aso
part of the Gross Domestic Product, and contributes to the general fund used by government
to pay for all the services expected and demanded by society from the state.

So for the purposes of content analysis, the keywords for question 4 concentrated on themes
to do with the perceived benefits of sustaining ourselves as a society, but the keywords were
chosen to reflect how these 8 groups of people expressed themselves; there were differences.
The keywords and their usage appear in Fig. A8.23.

Q4 analysis T H T H T H T H
D&T Human Par- Par- Tech- Human Tech- Human Key-
teach- -ities ents ents nology -ities nology -ities word
ers teach- in in non student student A-levelA-levelusage

ers tech tech teach- teach- stud- stud- count

Keywords jobs jobs ers ers ents ents

create create

creates

creating

creation

earn 1

earning 1

earns

export 1

exporting

exports

home

import

imports

income 1

keep

life 1 1

lives 1

living 1 living

pay 2

pays

prosperity

services 1

society 1 society 1 3

survive survive

survival

sustain

sustains

trade 1

wealth

wellbeing 1

[y
[y
NNFPFNPFPOOOOUROONRPFPERPLRNOPRPOOOOORPORPRPFRPOOOO

o O

Totals 9 2 4 0 1 0 1 3

Fig. A8.23 - The use of keywords associated with the perceived benefits
of sustaining ourselves as a society
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Many of the responses to question 4 indicated some understanding, but fell short of the
crucia role of industry as a source of wealth-creation integral within alocal community.
From Fig. A8.23, it may be seen that the overall grasp of the importance of sustaining
ourselves as a society was poor, with only 20 uses of 31 keywords. Keywords shown in the
table in place of numbers, illustrate examples where the word was not used in a context that
indicated clear understanding of the concept of wealth-creation such as:

‘The industrial understanding would be about how the technology perhapsis used to
manufacture and create the goods in that economy.'

The next two examples, although expressed differently, demonstrate clearer understanding:

'l think it is an understanding of how countries actually earn their living, how they
generate sufficient income to pay the wages of al the people in the service and other
sectors. Its knowing how products are designed and made, and valued added, and how
its accrued, how you actually take araw material and actually in asocia context
generate value added to pay for all the other services that society needs.'

‘Let'stake them in turn. Industrial understanding - one thinks of manufacturing
products for export. Economic in that you don't manufacture products merely for sale,
itsal for the purposes of economy, earning profit not only to maintain the wages we
all work for, but to provide jobs within atown or acity, but also the profits which bring
wedlth into the country'.

Therole of industry in society was clearly understood in the two examples above, but was
missing in the following:

'Economic will obvioudly be living, day-to-day living, and industrial understanding is
basicaly the work environment.'

Fig. A8.23 indicates that the D& T teachers had the best grasp of the role of industry in
society, with ascore of 9. In ranking order, parents in technological jobs were second with a

score of 4.

Analysis of transcripts for question 5: Hereis a list of national curriculum subjects. Do you

think EIU has relevance in any of these subjects, and if so which ones?

Thelist contained eight subjects, as shown in the 1988 Education Reform Act, and is
reproduced as follows:
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1. Art Foundation subject
2. Design & Technology Foundation subject
3. English Core subject
4. Geography Foundation subject
5. History Foundation subject
6. Maths Core subject
7. Modern foreign languages  Foundation subject
8. Science Core subject

The responses to this question were a so recorded; the transcripts appear in Appendix 9, but
the analysisis shown here. The perceived relevance of Education for Economic and
Industrial Understanding within each of these eight curriculum subjectsis captured as a bar-
chartin Fig. A8.24 below. The chart shows the perceptions of Technology and Humanities
teachers, and they make interesting comparison.

The perceptions of teachers:

Although there were only 7 Humanities teachers, they made atotal of 49 curriculum subject
selections as having relevance to Economic and Industrial Understanding. In contrast, the 8
Technology teachers made atotal of 44 curriculum subject selections.

. D&T teachers . Humanities teachers

® —T O ® T

Art D&T English Geography History Maths Languages Science

Subjects

Fig. A8.24 - The perceived relevance of Economic and Industrial Understanding
in the various curriculum subjects - a comparison between teachers

By inspection of Fig. A8.24, it may be seen that the Technology teachers perceived more
relevancein D& T, Maths and Science than the Humanities teachers, but the Humanities
teachers perceived more relevance in all the other five subjects in the context of Industrial
and Economic Understanding. Both outcomes are causes for concern.
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Given that technology has aways been completely cross-curricular, there are further causes
for concern. Thefirst of these concernsrelatesto 'Art' in which D& T teachers scored 3 and
Humanities teachers scored 6. The influence of Art on product design has been significant
for many decades, and manufacturers commit significant resources to product appearance.

Since good communication is afundamental requirement in al walks of life, the poor
showing for 'English’ is another cause for concern; D& T teachers scored 4 while Humanities
teachers scored 5. D& T teachers also scored 4 for modern foreign languages or 50%, and
Humanities teachers scored 6 or 85%.

The perceptions of parents:

Fig. A8.25 shows a comparison between parentsin technological jobs, and parents who were
not in technological jobs; the results present a number of causes for concern.

. Parents in technological jobs . Parents NOT in technological jobs

6,

5

-

4

3,

2,

® —T O ® T

O,

Art D&T English Geography History Maths Languages Science

Subjects

Fig. A8.25 - The perceived relevance of Economic and Industrial Understanding
in the various curriculum subjects - a comparison between parents

Before commenting on Fig. A8.25, it should be recalled that there were only 7 recordings for
parents in technological jobs, neverthel ess there were some significant results. None of the
parents in technological jobs perceived any relevance for EIU in Art, SO once again there was
no connection with product styling which is particularly important in the motor and domestic
appliance industries.

Parentsin technological jobs attributed more relevance in Geography and History than
parents in non-technological jobs. The outcome for Maths was disappointing; parentsin
non-technological jobs scored 7, and attributed more relevance to Education for Economic

Appendix 8 - Content analysis of transcripts Page 356



The place and perception of technology in the curriculum: historical developments up to 1997

and Industrial Understanding than parents in technological jobs who scored 4.

The perceptions of student teachers:

Continuing the analysis of whether EIU has relevance in any of the curriculum subjects, Fig.
A8.26 provides a comparison between D& T student teachers, and Humanities student
teachers. By ingpection, it may be seen that with the exception of Geography and History,
the D& T student teachers attributed greater relevance to EIU in curriculum subjects than the
Humanities student teachers.

. D&T student teachers . Humanities student teachers

® —DT O ® T

Art D&T English Geography History Maths Languages Science

Subjects

Fig. A8.26 - The perceived relevance of Economic and Industrial Understanding
in the various curriculum subjects - a comparison between student teachers

With regard to 'Art' in Fig. A8.26, D& T student teachers scored 4, while Humanities student
teachers scored 2, and as an outcome, was the antithesis of previousresults. The D& T
student teachers a so rated communication more highly as shown by the results for English
and Modern Foreign Languages, the scoreswere 5 and 3, and 6 and 2 respectively.

The perceptions of A-level students:

Fig. A8.27 overleaf records the collective perceptions of Technology A-level students, and
Humanities A-level students.
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. Technology A-level students - Humanities A-level students

® —T O ® T

Art D&T English Geography History Maths Languages Science
Subjects

Fig. A8.27 - The perceived relevance of Economic and Industrial Understanding
in the various curriculum subjects - a comparison between A-level students

From Fig. A8.27, it may be seen that Technology A-level students attributed more relevance
than Humanities A-level studentsin Art, D& T, English, Geography, and Science, but overall
the results were disappointing.

The perceived rdlevance of EIU for al groups by curriculum subject:

100

~ 3 ® 0O =~ ® U

Art D&T English Geography History Maths Languages Science

Subjects

Fig. A8.28 - The aggregate perceived relevance of Economic and Industrial Understanding
for all groups by subject

Fig. A8.28 captures the aggregate perceived relevance of Education for Economic and
Industrial Understanding for all groups by subject. D& T had the highest score at 87%, and
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thisisto be expected. 1nranking order, the remaining results were as follows. Science 79%,
Geography and Maths 68%, History 55%, Modern Foreign Languages 42%, English 39%,
and Art 32%.

In redlity, al theresults for all subjects should have been 100%.

The aggregate perceived relevance of EIU in curriculum subjects by groups:

Fig. A8.29 captures the overall perception by each group for all subjects, and since the
'Humanities teachers, and 'Parents in technology jobs groups were only seven instead of
eight people, the results were converted to percentages for easier comparison.

Legend for groups:

100 Al D&T teachers
90 A2 Humanities teachers

B1 Parents in
technological jobs

B2 Parents in non-
technological jobs

C1 D&T
student teachers
C2 Humanities
student teachers

~ 3 ® 0O ~ ® U

D1 Technology A-level

Al A2 Bl B2 Cl1 C2 D1 D2 students
Groups D2 Humanities A-level
students

Fig. A8.29 - The aggregate perceived relevance of Economic and Industrial Understanding
in curriculum subjects by groups

From Fig. A8.29, it may be seen that Humanities teachers (A2) perceived the greatest
collective relevance for EIU in the eight curriculum subjects at 88%. D& T student teachers
(C1) achieved 73%, D& T teachers (A1) 69%, Humanities student teachers (C2) 56%,
Parentsin technological jobs (B1) 53%, Humanities A-level students (D2) 41%, and Parents
in non-technological jobs (D2) 39%.

Many of these results present significant causes for concern.
Question 6: Can you see much evidence of technology around you?

Responses to this question were analysed on athematic basis, and summarised in Fig. A8.30
below.
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T H T H T H T H
D&T Human Par- Par- Tech- Human Tech- Human
teach- -ities ents ents nology -ities nology -ities
ers teach- in in non student student A-levelA-level
Theme ers tech tech teach- teach- stud- stud- Theme
Ref No jobs jobs ers ers ents ents totals
1 19 10 11 6 13 11 9 6 85
2 14 21 10 11 12 9 9 15 101
3 2 6 1 5 0] 5 5 7 31
4 1 1 1 0] 0] 1 0] 0] 4
5 1 0] 0] 0] 0] 0] 0] 0] 1
6 1 4 0] 3 0] 0] 0] 0] 8
7 31 21 20 12 14 11 13 15 137
8 1 0] 0] 0] 0] 0] 0] 0] 1
9 0] 1 0] 2 0] 0] 0] 0] 3
10 2 7 1 2 1 1 1 0] 15
11 1 0] 0] 0] 0] 0] 0] 0] 1
12 0] 0] 1 0] 2 0] 0] 0] 3
73 71 45 41 42 38 37 43 390
People 8 7 7 8 8 8 8 8 62
Words 488 529 264 224 242 187 215 250 2399
Analytical themes: Analytical themes:
1 Technology is everywhere 7 Could visualise technology
2 Technology as tools, artefacts, 8 Technology governs people
products, or systems to use 9 Technology in consumer goods
3 Progress or change through or to do with shopping
technology 10 Dependence on technology
4 People make technology 11 Hidden benefit(s) of technology
5 Pollution because of technology 12 Issues to do with defining
6 Difficulty visualising technology technology

Fig. A8.30 - Analysis of responses to question 6: 'Can you see
much evidence of technology around you?'

The themes used for the purpose of this analysis appear at the bottom of Fig. A8.30; they
were devised by close examination of al the responses. Theideathat ‘technology is
everywhere' (theme 1) was well understood, since there were some 85 references. Theme 2
represented the concept of ‘technology as tools, artefacts, products or systemsto use', and
there were 101 appropriate references, indicating a high level of awvareness.

'Progress or change through technology' (theme 3) was referred to 31 times. Theme 4, the
concept of 'people making technology' only appeared 4 times; so technology as a by-product
of human activity was not easily identified.

For question 6, there was only a single reference to 'pollution because of technology' (theme
5). Theissue of pollution will be seen to be more of a concern in response to question 8.

Theme 6, 'Difficulty visualising technology' was expressed on 8 occasions. Theme 7 'Could
visualise technology' had the greatest showing across all groups with atotal of 137.
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'Dependence on technology', theme 10, was identified 15 times.

Question 7: Do you think there are ways in which you personally have benefited from
technology?

Fig. A8.31 summarises the responses to question 7.

D&T Human Par- Par- Tech- Human Tech- Human
teach- -ities ents ents nology -ities nology -ities Re-

Re- ers teach- in in non student student A-levelA-levelsponse
sponse ers tech tech teach- teach- stud- stud- type
type jobs jobs ers ers ents ents totals
1 30 13 17 15 32 18 13 19 157

2 22 5 15 13 27 14 10 17 123
3 0 1 0 1 0 0 0 1 3

4 5 4 3 3 0 1 0 0 16

5 0 1 0 0 0 0 0 0 1

57 24 35 32 59 33 23 37 300

People 8 7 7 8 8 8 8 8 62
Words 655 290 238 223 593 251 305 316 2871

Legend for types of answers:

1 Affirmative 3 Negative

2 Affirmative examples (Technology as 4 Concerns, downsides,
tools, artefacts, products, or systems including the environment
to use; dependence on technology; 5 Fear of technology

advance or change through technology)

Fig. A8.31 - Analysis of responses to question 7: ‘Do you think there are ways
in which you personally have benefited from technology?'

For the analysis of responses to question 7, only five categories were required, offering a
simpler approach as shown in Fig. A8.31. In their responses, the D& T teachersand D& T
student teachers commented most freely with 655 and 593 words respectively; the aggregate
for al eight groups was 2,871 words.

The D&T teachersand D& T student teachers also visualised greater persona benefit from
technology than any other group with 30 and 32 instances respectively; these groups aso
offered the highest number of examples at 22 and 27. Inredlity, al groups have benefited
significantly from technology, but thisis not perceived.

There were three negative replies; one of the Humanities teachers responded 'Y es and no' to
question 7. They were concerned about costs, and pollution and considered technology was
‘amixed blessing'. One of the parentsin a non-technical job, and one of the A-level
Humanities students replied 'No', both without any equivocation. All these people have
benefited from technology, but the triangle of 'costs, 'benefits and 'environmental impact’
has to be addressed, and understood.
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Question 8: Do you think our society has benefited from technol ogy?

Fig. A8.32 summarises the responses to question 8.

T H T H T H T H
D&T Human Par- Par- Tech- Human Tech- Human
teach- -ities ents ents nology -ities nology -ities Re-

Re- ers teach- in in non student student A-levelA-levelsponse
sponse ers tech tech teach- teach- stud- stud- type
type jobs jobs ers ers ents ents totals
1 22 14 11 9 17 11 13 12 109
2 10 4 2 5 10 4 16 7 58
3 0 1 4 3 1 2 0 2 13
4 16 11 13 6 7 10 2 10 75
5 4 5 2 0 1 0 0 0 12

52 35 32 23 36 27 31 31 267

People 8 7 7 8 8 8 8 8 62
Words 501 363 497 208 425 270 298 393 2955

Legend for types of answers:

1 Affirmative 3 Negative

2 Affirmative examples (Technology as 4 Concerns, downsides,
tools, artefacts, products, or systems including environmental
to use; dependence on technology; 5 Moral or ethical issues to
perceived advance or change through do with technology.
technology)

Fig. A8.32 - Analysis of responses to question 8: 'Do you think our
society has benefited from technol ogy?"

From Fig. A8.32, it may be seen that the responses to question 8 from all groups amounted
to some 2955 words; the highest sub-totals were for D& T teachers and 'parentsin

technological jobs with 501 and 497 words respectively. The lowest sub-total was 208
words for parents in non-technology jobs.

Across al sub-groups, there were some 109 responses supporting the idea that our society
had benefited from technology, and some 58 examples were given.

These sub-groups also produced some 13 negative or ‘'No' responses. The negative
responses were supported by some 75 expressions of concern about technol ogy—see Fig.
A8.32. Grouping the concerns, they included:

» computers and technology adding to unemployment,

» compulsion to use computers,

* difficultiesfor people not versed in computer technology,
 pollution and the environment,

» misuse of drugs, television and videos,

* technology and educational issues,

» obsession with computers,

» declinein socia relationships,
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» causeslaziness,

* too dependent on technology

» technologica benefits taken for granted,

* the consequences of power failures [on computers],

» people prefer to Sit in front of a computer than read a book,
» computers reduce the incentive to learn to write.

Referring again to Fig. A8.32, it may be seen that 'moral or ethical issues were also a cause
for concern, particularly among the more established sub-groups. 11 such concerns were
raised by the D& T teachers, Humanities teachers, and parentsin technological jobs; there
was asinglereference by aD& T student teacher, so making the total of 12. The concerns
were expressed as follows:

» misuse of technology, for examplein war, drugs, and videos,

» profiteering 'people who sell airwaves for money’,

 'technology being made to help to produce profit,

» 'Bill Gatesworth morethan Iraq,

» 'l don't think society isany happier,

 'pollution or our misuse of technology which is often driven by money and profit’,
» concerns about biology.

Question 9: Do you think our society is dependent on technology? Where on a scale of 1to 9
would you place any dependency?

Legend:
1. D&T teachers 88.19%
2. Humanities teachers 84.92%
3. Parents in technological ~ 91.27%
jobs
I 4. Parents in 70.83%
I non-technological jobs
l 5. D&T student 86.11%
I teachers
I 6. Humanities student 86.81%
I teachers
7. Technology A-level 75.69%
I students
8. Humanities A-level 79.17%
Occupations students

Fig. A8.33 - Analysis of responses to question 8: 'Do you think our
society is dependent on technology?'
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Fig. A8.33 showsthe level of societal dependency on technology as perceived by the eight
sub-groupsin response to question 9. The results have been expressed as a percentage to
reflect the differences in sub-group numbers. The highest level of dependency on
technology was perceived by parentsin technological jobs at 91%, and the lowest by parents
in non-technological jobs at nearly 71%. Nevertheless, 71% indicated a high level of
comprehension of the importance of technology in our lives.
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Appendix 9 - Transcriptions of the 62 recorded interviews

The method of content analysis used in this research was discussed in Appendix 8. The
individual recorded responses to the data-gathering questions are presented here by groups,
starting with:

Question 2: Can you describe briefly what is meant by technol ogy?

1/2. Transcribed responses to question 2 for D& T teachers

1. 1 would say that it is skills, knowledge and understanding that are used in some way to
improve or design new artefacts, systems or environments.

2. Wéll, | seetechnology as the means by which we progressin everyday lifereally, and it
affects everybody, it affects all subjectsin school. It affects us whether we like it or not,
and that's really what | feel technology isal about.

3. Theprimary thing is actually to do with designing and making and meeting human needs.
That's ahuge area, and it can be drawn from almost anything. So it is not just smply
engineering, or the appliance of science, but all the social and other consegquences of
meeting human needs. That's avery broad definition.

4. Application of science, that ishow | seeit. Wetake the redlities of life, or we take the
redlities of their ideas, and we make them meaningful.

5. It'sabout understanding the materials around us and how they can be used to make things
that improve our quality of life. Also how things function and work. How technology is
used in industry.

6. Practically using appropriate materials and techniques to solve life's problems.

7. Technology isthe application of scientific principlesto solve practical problems; produce
practica solutionsto problems. Personally | seeit asan ability to be able to react to the
world, your built environment in the world around you, by being able to deal with
problems by designing and making practical outcomes. The practical outcomes are the
most important aspects of the subject.

8. | dwayssay it is by which things are made, how materials are made up and how items are
actually produced, and the type of devices and mechanisms we use to produce an item. So
we have to have knowledge about materials and mechanisms that we use to create an
object or something to happen. So it's a process of making productsto do ajob,
processes and systemsto alow ajob to be done. And to enable anything to happen like
build arocket, go to the moon, or down to creating a washing machine or aclock. To me
technology is about the understanding of the materials and mechanisms available to us
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and applying them to an activity whether it be pleasurable or producing something. . .; it's
endless.

2/2. Transcribed responses to guestion 2 for Humanities teachers

1. | supposeit's now an umbrellaterm for all the food science, what would have been
woodwork and metalwork, al those subjects involving anything aswell with IT.

2. Technology in it's broadest sense is any means by which human beings use their
environment, and the resources in their environment to make life easier or more advanced
| suppose, more comfortable. It can be anything of that type, stones, bricks, branches
whatever.

3. | think for me in the ssimplest terms technology isatool, and it's any tool that is of man-
made design or man-made use that actually helps humans go about their business whether
it'sleisure, work or whatever.

4. Combination of Design, IT and state-of-the-art work.

5. Briefly, probably not. Technology seems to be many things to many people. It seemsto
have been subdivided into I T and hard materials woodwork and metalwork kind of
technology, and then there's a so the food technol ogy, textiles technology, the old Home
Economicstype thing. And | think in theory they share akind of definition about process
about identifying a need, designing things that meet that need and evaluating the design.

6. Using machinery, artefacts to solve problems. I've heard it said that technology is about
problem-solving, but | would suggest that technology involves using machinery, artefacts,

materials to solve those problems.

7. Using technological advancements to make learning easier. | don't really know.
Computers. It'sapractical thing, | would have said.

3/2. Transcribed responses to question 2 for parents in technology jobs

1. Theway I think of it isbeing involved in innovative things, designing things, creating.

2. No think is probably the quickest answer. | was trying to think what do | understand by
technology—I am not sure | understand anything. It is one of those wonderful words that
isfairly meaninglessin it's usage. it's sort of obliterated by over-use. | mean | am an
engineer. And engineering is the practical use of science, that is probably the easiest way
of describing it. Technology is usually used as ageneral term to cover al those things
which you need in order to carry out that function, which could range from designing the
desk ditting here, or the chair, as a piece of technology, to computers, to the space shuittle,
anything; it isjust too broad a term to have any real relevant meaning.
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3.

4.

5.

The development of techniques using materials.
The appliance of Science in whatever chosen field.

Technology has many branches. In my particular technology it happens to be Radar,

el ectronic engineering and computers which in it'self has awhole spectrum of sub
technologies of microwave engineering, digital engineering, and fibreoptics. Thereisa
wide spectrum especialy in this particular industry which is Radar engineering. However
we have technology in textiles, you have technology in chemistry, we have technology in
the whole field of industry. In industry you are intended to make money, and the whole
purpose of innovation isto make profit for the country one way or another. And we use
technology. So technology to me means the application of Physicsin mechanical
principles to produce a saleable product.

That isagood question because it has many meanings. But technology to me isthe end
result of research and development for something to sell. But also technology isthe use
of whatever you have built for many many areas of work such as medical or defence. Itis
aword that paints such a broad picture - entertainment, medical research.

| regard technology as a modern means of doing things. To meit usualy means
electronics. That may not be the truth.

4/2. Transcribed responses to question 2 for parents in non-technology jobs

1.

2.

Will, the way we use computers, and machinery in our everyday lives.

Wil technology to me isthe 90s, is the technology for advancement of everything,
children in school, computers, learning.

| think it'sall about the computer systems, screens (computer) and al that type of thing
nowadays.

| would say resources that can forward information to you, and to make life easier
basically. Well, obviousy computers which seemsto be the be-all and end-all the way
things are going nowadays. That's the main thing.

Isit al to do with electricd thingsisit? My boy did Craft, Design and Technology at the
Secondary school. That was like making models, and you had to do a plan of what you
were going to make, and then you had to make it. And he did that for GCSE.

Oh dear! | dways associate technology with computer systems basically. And when
anyone mentions technology that's what | instantly think about, computers.
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7. Something that's more advanced than what you're used to. Computers that take you

further into detail of things.

8. | don't really know.

5/2. Transcribed responses to question 2 for D& T student teachers

. Basicaly it's everything. Here it's Design and Technology through to Information
Technology. But technology | see as everything that works basically. Any type of
technology, washing machines, but | mean that's anything.

. | classify technology by two areas. One which is| suppose direct use of computers, sort
of an IT unit whatever. The other being what | call indirect use, washing machines or
something along those lines. And | suppose things that perhaps you make aswell. sort of
carpentry type things, objects - the thing we are doing now which is ajack-in-the-box
which ismottorised. That's how | sort of think of technology in my mind anyway.

. | haveto think about this. Just using our knowledge and thingsto help usin everyday life.
To makelife easier.

. Well technology to meis Design and Technology or IT. It's something where you would
usetools, beit screwdrivers, saws, where you work with materials, or computers and
software.

. Oh! | would say it was advancement for mankind, it's developing ideas and actualy
developing those ideas into things that you can use just to make life easier in alot of

ways.

. It'severything around us. Technological developmentsinfluence everything. . . . Don't
know, it's quite a hard question.

. Itistheideaof problem-solving with children and getting them to use practical skills, for
example sawing or the computer in Design and Technology.

. I think technology isin two sections. Y ou have got the Design technology side and the
Information technology side. Basically it's moving forward into the future. Technology as
awhole isthinking ahead and planning.

6/2. Transcribed responses to question 2 for Humanities student teachers

1. Technology in schools basically takes two forms. Working on computers, 1T, and actually

making things, an extension of Art activities very often. And that's my understanding of it.
Things that go to make my life easier basically, or usualy.
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2. I'm not sure whether | can describeit. | can give you examplestelevision. | suppose
things like amusement rides [entertainment], computers things like that. | don't know how
to describeit redlly.

3. | supposeit's anything that makes something work. It'skind of mechanismsand . .. That's
about asmuch as| can say | think.

4. 1T, learning about computers, and then Technology and Design Technology. Designing
thingsto work for the industry really.

5. Design; understanding how things work. Also included in that would be computers,
Graphics, Design through computers. Understanding the way things work.

6. | would just describe it as making things. That's how | seeit.
7. Theusing of computers and tools. | don't know.

8. Wdll, it seemsto me sort of things for the future, linked with Science, computers
definitely, things that make things easier for humans | suppose.

7/2. Transcribed responses to question 2 for Technology A-level students

1. | suppose technology is really objectsthat help peoples lives or that could be considered
sometimes as futuristic objects or advanced technology, things that people are designing
for the future, devices | suppose.

2. Wdl, | think it's the advancesin using different materias to achieve jobs more efficiently,
or different processes.

3. Technology is how we progress and improve the way we do things. | can't think of
anything else.

4. Development of Industry - that's about it.
5. Designing, producing, building and stuff.

6. Theway things are made, how they work and designed, and the processes through which
they go from being designed to being in the market.

7. | suppose technology really is constructing things, researching into the production of
what you are going to make. That's basically what | think.

8. It'sthe use of mechanisms, and mechanisms and equipment to aid peoplein daily
resources and stuff. Just carrying out tasks.
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8/2. Transcribed responses to question 2 for Humanities A-level students

1. It'sthe way they make things go further. Technology is the source that makes things
aware to people like computers, and things like that. Things that go to make something.
That'stheway | seeit.

2. computers, electrical equipment, things you are using instead of paper and pen, using
things to record data.

3. Theuse of machinery, like computers.

4. Thingswe use really to make things a bit easier for ourselves. Like computers, radios and
things like that. They help usin entertainment as well.

5. Technology isto do with everything, | think. Technology helps us to move forward,
science and technology and developing.

6. | would say technical machinery to help with certain jobs rather than it being manual asin
written [computers]. That's how | would describeit realy.

7. Technology isadvanced science. It commonly refers to equipment such astelevisions,
radios Hi Fi's, computers, and that make our life more convenient.

8. It'snew developments, like software, hardware, computers. it's basically advancesin our
society.

Question 3: Hereisallist of cross curricular themes:

Careers Education and Guidance

Education for Citizenship

Education for Economic & Industrial Understanding [ EIU]
Environmental Education

Health Education

a s wbhN e

Have you heard of them?
Which do you think should be in the national curriculum?

1/3. Transcribed responses to question 3 for D& T teachers

1. Yesl have, All of them.

2. Yes, I'veheard of 1 and 2, | haven't heard of the 3rd one | must admit, and I've heard of 4
and 5. Certainly | think Health Education, and we do some of that in our PSE programme
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in school. Environmental Education is something that all pupils should be aware of and
certainly again we do have some of that running through some of our subjectsin school;
certainly that's important. Education for Citizenship particularly as pupils get older. But |
think al children from the age from 11 upwards should be aware of their role as acitizen,
and certainly that's very good for their future education. And Careers Education and
Guidance, we do alot of that, certainly that should be there, yes, definitely.

3. All of them. They are all equally important. | would include all of them for pre and post
16.

4. Not specificaly, | can see where they are going, but not as a particular document. | think
the Nationa Curriculum ought to have been written bearing in mind what other subjects
do, but not necessarily for us to be directly teaching each others areas. There have been
some classic examples, haven't there, in Geography, lost some of their work to Chemistry;
Chemistry didn't want to do it. It's now going back. We have one in technology of energy,
and we don't actually teach it because we say to the boys you've done thisin Geography
haven't you - yes. Ticked, done. | think there are some things which are doubled-up, or
tripled-up at times. And sometimes put in the wrong areas. | think that has come about
simply because the people that have drawn-up the National Curriculum haven't looked at
other people'swork. Nobody took an over al view of Education.

5. Careers Education and Guidance I've heard of. I've heard of Education for Citizenship.
EIU because at one time that was in the National Curriculum that as far astechnology is
concerned, probably till is. Environmental Education again that was more into the
National Curriculum than it is now. Health Education I've heard of. Health Education,
Careers Education & Guidance, and Education for Citizenship comes under PSE
[Personal, Social and Education development] in it's greater form that I've heard. | know
that I've been in schools where there have been specific careerslessons. To be very honest
you would need to haveit very well mapped out and time-tabled in order to makeit really
worth-while to take out of the existing curriculum. Putting it in PSE at least you can put in
the parts that need to be there rather than try to pad it out to make it last ayear or two.
They should all be there in some form.

6. All of those.

7. Yes, wdl, I've heard of them dl, yes. I've often wondered how we fit them al in, and how
we identify them aswe are supposed to.
Y esthey should appear somewhere; they should be identified | think. Many of these
things are dealt within D& T of course. Yesthey all have a place in the National
Curriculum, they are al thingswhich are essential.

8. I'veheard of them all. And they all should be there.
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2/3. Transcribed responses to guestion 3 for Humanities teachers

H

. All of them.
All of them. | have heard of them, and | think they should bein the National Curriculum.

Right I've certainly heard of al of those themes. | would say that all of those would be
very quickly identified by me as themes that should be part of every child's education.

Y es. They should al be in the National Curriculum.

| heard of all of them except EIU. Which do you think should be in the nationa
curriculum? That's avery difficult question. Should they be the NC as subjectsin their
own right, or should they be studied through other subjects? | can see aneed for al of
these things. | don't recognise all of these things as separate subjects. | see them as having
links to a number of subjects. | don't think EIU would be the same as doing business
studies or Economics, and | would argue that to some extent through History we do
elements of what | would understand by EIU. | think History covers some el ements of
Environmental Education. | certainly think it covers some elements of Education for
Citizenship, and there are elements of it in terms of what students say that fit into akind

of careers education. And | suppose you could argue that our developmenta course on
medicinefit'sin with Health Education. So | wouldn't want to see any of these as
individual discrete subjects, but | accept that these are important things which students
ought to know about. The fine detail comes into how you define them and therefore where
they dl fit together, which has anumber of grey ares.

Y es, Careers Education and Guidance; | used to be a careersteacher. EIU wedo alot in
our Geography, Environmental Education we do alot in our Geog. I've heard about
Citizenship and Health Education - we do almost no Health Education, we do alittle bit on
citizenship.

| can't see any reason for excluding any of them. | mean they are all part of being a
citizen, either in terms of society or how they function in society.

Yes. They should all bein the National Curriculum.

3/3. Transcribed responses to question 3 for parents in technology jobs

Certainly thefirst, yes. No 3 Education for Economic and Industrial Understanding,
Health Education, Environmental Education - No, and Education for Citizenship - No.
Which do you think should be in the curriculum? I'm not sure.

I've heard of No. 5 Health Education. Environmental Education, and EIU - No. Education
for Citizenship - No. Careers Education and Guidance - Yes.
Probably al of them. EIU should definitely be in the curriculum if only to givethe

A
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student a better understanding of commercia awareness, and also | think it would help to
give them an understanding of how technology is used in business. Education for
Citizenship, well yes|'d like to see that because | think everybody should be agood
citizen.

. Hedth Education. | haven't heard of the others.
| think all of them should be.

. Not by name. No | haven't. | can understand thetitles. | can see aneed for this.

Y es. Education for Citizenship - how to behave as aresponsible. . . because there's social
problems, and people have to be educated in how they should behave as an adult. How to
become part of the country. YesNo0.3. 4 yes. 5 yes. All five are essential.

. I've heard of Careers Education and Guidance, and | have heard of Health Education. But
I've not heard of the other three.
| think all of them.

. Careers Education and Guidance, yes. Education for Citizenship, no. Education for EIU
no. Environmental Education, yes. And Health Education, yes.
| think there'saplacefor all of them.

. Wdl, Careers Education and Guidance, Environmental Education, Y es, Hedlth Educetion,
not so much Education for EIU, and not so much Education for Citizenship.
Yesadl of them.

4/3. Transcribed responses to guestion 3 for parents in non-technology jobs

. Thefirst and the last one.

Weéll, the top one Careers Education and Guidance. That's for the future for when they
leave school. Health Education . . . whichisvery useful. | haven't heard of any of the
others at all.

. | am not sure.

Health Education | think is very important. And Environmental Education. And
Education for Citizenship because we don't care enough about people. And then | think |
would take Careers Education and Guidance, and then the third one Education for
Economic and Industrial Understanding - in that order.

. I've heard of Careers Education and Guidance.
Environmental Education, Health Education, Careers Education and Guidance. The other
ones, I'm not so sure about.

. Only No. 1.
YesNo. 1, redly, mainly No. 1. | would say. No. 1 and possibly 4 and 5, | would say [in
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the National Curriculum].

5. Very briefly.
| think it ought to be discussed, yes.

6. I'venot heard of No. 3. [EIU].
Should definitely be Education for Citizenship No. 2, and No. 1, as compulsory | would
have said.

7. Yesl have.
Definitely No. 1, and No. 4.

8. Yes
Careers Education and Guidance, | would say, and Education for Economic and Industrial

Understanding.

5/3. Transcribed responses to guestion 3 for D& T student teachers

1. First onel have. Second one | haven't. Third one | haven't. Fourth one | have, fifth onel
have.
Health Education definitely. Environmental Education definitely. | think the third one EIU
should be. The second one should be aswell. I'm not sure about Careers Education. |
think 2, 3, 4 and 5 should be.

2. The 1st one yes. Not the 2nd one. I've heard of the 3rd one yes. 4th one yes, and the fifth
oneaswsdll.
| think 2 possibly 3, 4 and 5.

3. Some of them.
Yes, al of them should be. By thetime you leave school at 16 or 18 you should have
donethem dll.

4. Environmental Education, and Health Education.
Environmental Education. Education for Economic and Industrial Understanding, if asit
sounds, might be useful.

5. Careers Education and Guidance I've heard of. Health Education, Environmental
Education, and | have heard of Education for EIU but there isn't much of it around. No. 2,
| haven't.

All of them | think.

6. Some of them yes. No. 4 and 5.
No.1 Careers Education & Guidance. Education for Citizenship | suppose,
Environmenta Education, and Health Education.
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7. No. 1 Careers Education and Guidance, not directly but we have touched on it. Education
for Citizenship no, never heard of it. EIU not at all. Yesfor 4 and yesfor 5.
To be honest it sounds like they should all be in the National Curriculum, whereaboutsis
debatable, but they should al be in there somewhere.

8. Yesl've heard of most of them.
Not generally in the Primary school. Maybe in the Secondary school.

6/3. Transcribed responses to guestion 3 for Humanities student teachers

1. Yes
At least 210 5. I'm not quite sure about 1.

2. Yesl've heard of number 1 and number 5. | think number 4 aswell, yes.
Health Education. Environmental Education alittle bit | think. I think perhaps not any
more than it already is. Careers Education and Guidance you get that in a secondary
school and | think that's all right.

3. I've heard of Health Education, and Environmental Education. | haven't heard of
Education for EIU. Education for Citizenship - | think | have an idea of what that entails.
And Careers Education & Guidance I've come across.

All of them | think.

4. Yesl've heard of the first one. Environmental Education yes, and Health Education yes.
Health Education definitely, and Environmental Education. No. 31 don't think isso
important for Key Stage 1 and 2, as much asNo. 4 and 5. Education for Citizenship,
again | don't think it isasimportant for Key Stage 1 and 2. No | think for Key Stage 1
and 2 which are the years | am doing, | think 4 and 5 are the most important.

5. Some. Careers Education and Guidance. Education for Citizenship. Environmental
Education and Health Education. Education for EIU, | can't say that I'm particularly
familiar with that.

All of them | would say.

6. | think I've heard of Education for Citizenship, and Health Education.
Right No. 1 and No. 2, and 4 and 5. I'm not really sure about No. 3.

7. Some of them. Health Education. | don't think I've heard of any of the others.
WEell Primary level I'd have said probably No. 2, and No. 4. For Secondary No. 1 and
possibly No. 3.

8. | haven't heard of thefirst one. Or the second. Or thethird. Heard of the fourth and the
fifth.
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Well Careers Education and Guidance should be later. We wouldn't haveit in the
Primary School; Secondary School yes. Education for Citizenship, | think that might
come under Religious Education in someway. Education for Economic and Industrial
Understanding, that's for later as well, Secondary School. Fourth one for the Primary
School definitely, and it's Geography linked, Science linked. Health Education yes that
comes under the Primary School aswell.

7/3. Transcribed responses to question 3 for Technology A-level students

. No | haven't heard of them.

Environmental Education, | think we need to become increasingly aware of the
environment. Careers Education that could be taught maybe at the beginning of the
curriculum or towards the end of Secondary school, or at the end of college to give people
help so that they know where to go and what to do. Health Education; people are dways
saying we need to become more conscioudy aware of the damage they do to their bodies
with food and things. Instead of telling them what they could do to help their body; it
would be rather good instead of telling them they should do these things, maybe educate
them in why they should do them. Industrial Understanding - that depends on whether
they want to go into that sort of field, if they are going into accountancy, the economic
side could be good, but it's not really good without industry, if you ever need it, and you
may not have to come up against that sort of thing, it may not be worthwhile teaching
them that.

. Yes, I've heard of al of them.

The ones | have taken part in are No 1, No 2 but that was only because | did law. That's
it. No 3, | haven't done. No 4,we did somein GCSE science, and No 5 at times aswell.
Each one of them should be in the curriculum.

. No.
Some of them. Health Education, and Education for EIU, and Environmental Education
aswdll.

. Yeshave heard of them.
Careers Education and Guidance, | found that quite helpful. | don't know what Education
for Citizenshipis. All of them except for No 2, because | don't know what it is.

. Yes, I'veheard of No 1, not No 2, No 3 - no, No 4 yes, No 5 yes.
No 1 should bein the National Curriculum, No 4 and No 5.

. Heard of thefirst one; might have heard of the second on the news or somewhere. Not the
third one; heard of the fourth and the fifth one I've heard of.
| would say Health Education myself, and probably No 1 aswell.
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7. Yes, not al of them. Health Education, Environmental Education, Careers Education and
Guidance, and that'siit.
Health Education [only].

8. Yes. Just Careers Education, and Health Education.
The Careers Education would be good, to help you get a clear idea of where you are
going, where you hope to go. | think they are al important like Health Education so that
you are not endangering yourself and the environmental, that sort of works the two
[together] with the environmental, so you know what's happening around you.

8/3. Transcribed responses to question 3 for Humanities A-level students

1. Yes, | think so, I've heard of dl of them.
Careers Education and Guidance. | think all of them should beredlly. Yes, al of them.

2. Yes. I'veheard of No 1, not No 2, 3no, 4 yes, 5 yes.
1 definitely, 4 and 5 definitely.

3. We've got Careers Education and Guidance. That's the only one.
| think all of them should.

4. I've heard of acouple of them yes. Careers Education and Guidance, and Health
Education.
| think the Careers Education is very helpful, especially when you get end of school,
colleges, very helpful. | don't know about any of the others.

5. I've heard of the first one Careers Education and Guidance. |1've heard of the 4th one
Environmental Education and the 5th Health Education.
Careers Education and Guidance, Health Education, and Education for Citizenship.

6. | heard of afew; I've heard of No. 1, No. 4, and 5.
| think No. 1 should be. Yes, | think they should all be.

7. Some of them yes. Careers Education and Guidance, Environmental Education, Health
Education. I've heard of the other ones but I'm not quite sure what they are.
Health Education, Environmenta Education, EIU, Careers Education and Guidance. Don't
really think that Education for Citizenship isthat relevant.

8. 1,4and 5. 2 and 31 haven't heard of them.
Health Education definitely because young people have got to be aware of what is going
on with their health. | think No. 3 would be quite interesting for people doing business
studies, give them more of an understanding of what is going on in life, with the economy.
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Question 4: What do you think is meant by Economic and Industrial Understanding?

1/4. Transcribed responses to question 4 for D& T teachers

1. For pupilsto actually understand what happens outside of school in industry, and how the
economy is operating, and how that appliesto industry as well.

2. Presumably that is preparing pupils for the world of work so that they know just what
they will be facing in the future, | imagine. And certainly that is an important thing. We do
give our pupils here some work preparation by giving them work experience and by
having peoplein to talk to them. | think that is something that certainly needs to be done.

3. I think it isan understanding of how countries actually earn their living, how they generate
sufficient income to pay the wages of all the peoplein the service and other sectors. it's
knowing how products are designed and made, and valued added, and how it's accrued,
how you actually take araw material and actualy in asocia context generate value added
to pay for al the other services that society needs.

4. From apupil point of view, and | think we have to ook at it from that aspect particularly,
it's the dealing with the costs, that isthe first one they can usually understand, and usually
it'sthe costs of the materials. At A-level yes, you can start to bring in the real concept of
energy costs, plant costs, labour costs, but earlier on | don't think that comes out. | think
their minds are too young to grasp it. They often ook at what a thing costs in the shop,
they think | can make it for afraction, but they are missing so many of the economic
factors. Theindustrial understanding that's something we are having to cometo terms
with alot more. Thisisvery much in the new curriculum. We are having to take things
apart, we are having to anadyse them, see what is on the market, see what is good fromit,
seewhat is bad from it, and as they design their ideas we do have to look at it very much.
Wil there you see thislovely plastic polymer moulded thing from the shop, we cannot
make that, you cannot make that. The Head will not buy me a half amillion pound piece
of machinery to do that. So in that sense yes, we can start to bring in the industrid
understanding of the way one offs, small batches, large numbers are made. How much
they understand isa bit of abig question mark | think, becauseit is outside their
experience. Industria visit'swould help. Arranging that sort of think tends to be difficult,
not only finding it, and also the time. They often tend, if we do get them, to be Cook's
Tours; it'saday out rather than seeing what is going on.

5. The understanding by the pupils of what goes on in industry, and in the wider economic
sense rather than just the low key economics like profit and loss, so that you can look at
production, you can look at why various charges have to be made, fixed and variable
charges on goods, so that students can seein the background of how things are made, that
there are decisions that have to be made even though perhapsto them it scemsasilly
decision. They have to be made for other reasons in order to make a profit, or to make
something work, or to fit into a production system. So basically that sort of thing.
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6. Economic being the outline of the economies and money in and out of acompany, and an
indication of how they make a profit, where costs are incurred, and an outline of different
production techniques to show different benefit's of production practice, and clear the
production and also the savingsin other types of production. But also on the salesside as
well. Marketing, shops. Industrial side of it. | think we should have an awareness of
different industrial techniques particularly manufacturing, say steel, perhaps aluminium,
say plastic production, to see where the raw materials are involved where they come,
impact on other countries which comes onto the environmenta side of it. Costs, different
types of production from whatever you are wasting it, or whether you are forming it to the
correct shape in the first place. Different types of finishing techniques, down to packaging
for distribution as well.

7. Anunderstanding of the role of industry to the countrys economic wellbeing. Production
of the country's wealth. From our point of view, to be aware of resources and costings,
and industrial practices.

8. Anunderstanding of how industry works, what particular jobs and occupations there are
inindustry, and what effect that has on the economy. And how the economy works, and |
think if people had proper education in economy, and understanding of economy and
industria practices or how industry works, | think we would have a better understanding
and idea of what we want the government to do. It would give us a much better
understanding of what should be happening in the world, and | think that's a very weak
thing in British culture, and British education. The reason isthat we have a government, so
we don't know enough about that.

2/4. Transcribed responses to question 4 for Humanities teachers

1. | think an understanding of industry and the actual development of industry, and certainly
as a Geography teacher | think thereisalot of relevance to us there.

2. Interms of economic understanding it would be the way in which goods and productsin
society are actually produced and distributed | would imagine. The means by which they
are produced and distributed essentidly, elither through a market system (capitaist), or
perhaps through a more planned or mixed system of economic organisation. The
industrial understanding would be about how the technology perhapsis used to
manufacture and create the goods in that economy.

3. | think that's really an understanding of how the country's industry works of things such
as the base and super structure in asort of Marxist perspective al those sort of areas,
really how money is made and how people live and how we produce goods and generally
that system and then the industrial understanding aswell | would take to be aknowledge
of the different types of industry such astertiary industries, service industries etcetera.
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4. Anunderstanding of the economic base of the country and how firms operate and why
decisions are made.

5. | would have thought that EIU means on one level an understanding of the way
businesses work in terms of different jobs within industries, about how they change, how
they develop. | think it's often used as akind of euphemism for understanding the
importance of economics and industry. I've got afeeling that we once were a
manufacturing country, we no longer are and manufacturing would like schools to
consider business as more important. There's often seen to be a divide between Education
and the real world. To some extent lots of people are using termslike EIU to try to
persuade people to close that gap, to make Education more directly linked to business and
vocationa education. | would have said thereésarolein it for EIU for understanding what
sort of industries there are in this country, how they changed, how they relate to other
industriesin Europe and the wider world. And how trade and industry together affect all
areas of our lives.

6. Understanding the functioning of the economy, changesin that economy, how an
individua works in that economy. How those changes impact on the individual, how the
impact can work within those structures, and be able to look at the world around them in
terms of economic aspects of retailing and industry, to actually understand what is going
on and the impact of those changes.

7. Itisactually incorporated in our economics course at GCSE, and relates economics to
industry.

3/4. Transcribed responses to question 4 for parents in technology jobs

1. Theideabehind it seemsto be that the children should understand what drives business,
and how that relates to the things that we normally do. The trouble with all these things,
on acouple of them | have actually read through the National Curriculum document, and
among those there are some great ams to start with which seem to get lost in the depths
of the implementation. The underlying idea seemsto beto give aview to the children of
how business works, and also how industry it'self worksin terms of it's economic
performance, how the financial side works, the profit and the loss and all those sort of
things. Doesn't seem to be agreat deal that relates to technology. Everyone talks about
science, and how important it is, but it's sort of divorced from everything real. At least in
some of the schools on the business side they seem to try and teach them the economic
realities, you know profit and loss, how you would finance acompany. | mean looking at
my own children who two, three of them did business studies, and they understand the
business, they don't understand the technology that supports that business.

2. Wél | think I've dready said that; the importance of commercial awareness. Why do we
have to build things to cogt, to time, why do we have to make a profit. That kind of thing
you know, the importance of not just meandering through ajob, not just taking avery laid
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back attitude. It's not the be-all and end-all of everything; it's what you come to work for.

3. Toteach students the economics of production and the economic consequences of
industrial changes or developments.

4. Let'stakethem in turn. Industrial understanding - one thinks of manufacturing products
for export. Economic in that you don't manufacture products merely for sale, it'sall for
the purposes of economy, earning profit not only to maintain the wages we all work for,
but to provide jobs within atown or acity, but aso the profit's which bring wedth into the
country.

5. Wdll, I don't really know, but if | was to guess, | would talk about the economics of
manufacturing in this country.

6. The genera population having an understanding of how the economy works in relation to
industry and everyday life

| understand by that the way the country operates, and its requirements in the modern world.

4/4. Transcribed responses to question 4 for parents in non-technology jobs

1. | don't think | could answer that one.

2. Economicsis more like political, how the economy is running, and industria islike the
industry side of it. That's my perception of it.

3. I'vegot noidearedlly.
4. I'veno idea, to be completely honest.

5. Aganit'sall about the world politics and things. Economics of industries, and politics of
firms and what have you.

6. | havenoidea.

7. Economic will obvioudly be living, day-to-day living, and industrial understanding is
basicaly the work environment.

8. | can't redly answer it. | don't know.

5/4. Transcribed responses to guestion 4 for D& T student teachers

1. Basicdly it'slearning about life | would think, learning about how the world works.
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. | would interpret it as being sort of almost what makes a company tick. How you make
money. Perhaps sort of best designsfor different objects etc that will obvioudy sdll, and
sall to apopular market. Obviously the economic part of it being the money, and the
making of money. Industrial understanding, again as| say the ideas of designin relation
to that. That's how | would look at it anyway in my mind, right or wrong.

. It'sreally hard to put into words, isn't it. Understanding business, and . . .

. | suppose | thought it might be awider knowledge of the economy, how things work. And
industrial understanding, like perhaps having a knowledge of the workplace, business, and
perhaps relating things we do in school to what would be in the outside world, rather than
doing it as discrete subjects.

. Wéll, from what | understand is meant by it, it's business studies, you're learning about
the economy and the structure of companies, how they're run, the product lines, and the
actua industrial understanding. | know that some people do have placementsin industry
from universities, because where | used to work there were people. | mean they used to do
astudy on speed of work, that sort of thing. So | know that's what | understand there's
that sort of association, more of the academic coming into the industrial environment, and
looking at the workings of it and trying to get some sense, but aso that research the
industrial base can use as well—it's sort of two-way.

. I don't know. Would that be a sort of business education, to try and develop peoples
awareness of what goes on in the business world?

. It's understanding the basics of money and businessin terms of dealing with money,
dealing with banks, dealing with shopping, and the way in which basic industries work
through selling and the price mechanism, demand and supply and a bit about government
aswell. Just to give a brief understanding.

. Isit just preparing children for what they are going to be seeing once they leave the
school environment? Making them more aware of the issues that they might come across
in general areas like technology.

6/4. Transcribed responses to question 4 for Humanities student teachers

1. To beableto understand the world at large, and how outside school, what they've learned

fit'sin with that. Y ou need a knowledge of technology in industry to be able to make
things. And the economy to be able to understand tables and things like that, basically.

2. Wdll, | suppose the economy of the nation and the different industries that happen in the

UK. You know metals and all the different industries.
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3. | think it's understanding the connections between what you do in Education and the
wider world that you are going to be applying itin.

4. Understanding how industry works, and the economic system asin money, how money is
distributed through the country.

5. 1 would take it to mean understanding the ways things work in commerce and industry.
6. Possibly | would think it could mean about the economics of the country, perhaps a bit of
politics, and all that sort of thing, and how the country works. And how that links with

what happensin jobs, and wages and all that sort of thing. Possibly.

7. Anunderstanding of how the economy works, | don't know readlly. | suppose how
different industries work and how the economy affects them.

8. Noideamysdf. Well, the way things work in industry. Thingsto do with money as well.
Y esthat's what | understand.

7/4. Transcribed responses to question 4 for Technology A-level students

1. Economic understanding | suppose is knowing the way the economy works. Knowing
what's going on with interest rates, and how Britain's economy is doing; why the
government do things to the economy, and the outcomes of the industrial [policy]. Must
be the same for the industry really, just knowing how industries work, the different sizes,
maybe car manufacture, maybe just clothes and different industries. Just knowing the
basic means of what they have to do to survive.

2. Wéll, understanding of how our economy works, and the way it relates to industry.

3. Well, it's not just engineering and understanding engineering, it's the business side as well
asthe practica side, and the production of it.

4. | think it's to understand our economic and industrial work in the workplace, how it works
and stuff.

5. That'swhere the price of something made affects the whole industrial production.

6. Understanding how the economy works, how things are valued asthey are, and
understanding the processes, how an industry goes about it'sjob.

7. Coming to terms with how the economy and industry serve society maybe, or education.

8. It'sthe economy around us, and way it worksthe industria . . . the way it's moving the
industries around us.
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8/4. Transcribed responses to question 4 for Humanities A-level students

1. Being aware of theway the country is. . ., al the problemsthat we are having,
understanding what they are, and how they work. Yes, | suppose that'sit. How people
work. What people do. How our economic structureis. How it works. That'swhat | see it
as being.

2. Knowing how our economy works, and how industries work. Things like that.
3. The knowledge of the economy, and work in industry.

4. Understanding what's going on around you in the economy, industry and businesses,
things like that.

5. Understanding the economic side of your society, and industrial side aswell, industrial
with working and devel oping technology, and the economic in the welfare side of it.

6. | think I'd put economic down to the economy, someone's understanding of that, and
industrial asinindustrial work. To help people to understand the nature of work in
industry.

7. | presume economic meaning the economy, well our jobs, employment, thingsthat relate
to usin an economic way. Industrial understanding, industrial meaning that technology
comesinto it, how technology has advanced our economic society. What | understand is
that how technology advances economics.

8. Badically understanding the economy and the way industrial society works, whether it be
the history of the industrialisation right the way through to modern-day companies,
factories, the way they have changed.

Question 5:  Hereisalist of national curriculum subjects. Do you think EIU has relevance
in any of these subjects, and if so which ones?

1/5. Transcribed responses to question 5 for D& T teachers

1. Wdll certainly as part of technology, but | wouldn't say that all of EIU take part in
technology. Possibly in Geography and to some extent in Science.

2. | would say it hasarelevancein D& T. And in Science | guess; Maths - most people need
maths whatever job they do. Those are the main ones | would think.

3. | think thereisarelevanceto dl of them. | don't think there is a subject there that couldn't
beincluded. | think there are some areas where it is easier in which to devise the context
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inwhich to develop it and introduce it. But there's no subject there that couldn't actually be
included as one aspect of the teaching. Clearly thingslike D& T, Science, Geography,
Mathematics perhaps, are easier in which to find relevant context for studentsto
understand the concept. But there's not a subject there that actually couldn't, as some part
of their work, introduce the idea

4. 1t must appear to some degree in Geography in the areawhere they deal with people,
human Geography, that must comeinto it abit. Maths could, but doesn't usually go
outsideit's academic sort of line. Science again should, but | would fedl it doesn't again
for the same reason. Tends to be pushed out by most of us| think by the pure pressure of
time, and most of the syllabuses aretoo large. D& T yes, we do, we've got to, but as| was
saying just now, | think we've got to be very careful asto the concept and the age of
understanding ratio.

5. Yesit hasrdevance. Itisredlevant to D& T, and it iswithin the National Curriculumto a
certain extent as far as production and manufacturing is concerned. And yes| believeit
should bethere. | don't know how well it can be examined as such, but . . . without having
alot more resources, or taking pupils out on alot more visit's, which again needs
resources but also needs extra time because you've got to take it out of something, you're
not going to get a very deep understanding of EIU. Videos are helpful if there were any
that are specifically orientated to that, then I'm sure it would be quite helpful at a
reasonable price. But | don't know of any. We sort of take ones out of different places
and we mix and match. Whether it comesinto any of the others| don't know. Possibly
Science. Possibly get some economicsin Maths. But of course the higher up the National
Curriculum you do get Economics and Business Studies anyway.

6. | think it should comeinto al of them. Thereis probably a much greater need of teaching
it in adirect context of No. 2 D& T, and No. 4 Geography, but | personally find Industrial
Archeology and History of Industry quite interesting as well. In History we could touch
onit aswell. Using Maths aswell; Science comesinto it aswell asin D& T, which comes
back to your original question, avery practical form of science.

7. Probably dl of them to adegree. | would certainly pick out D& T, Science and Maths.
Probably History. | think you could attach an element to all of them.

8. Definitely inD&T. History yes. Geography yes. . .. It could be put forward that it's very
useful to have modern languages so that you can go from one country to another to be
employed. Science | am sure would come into there. Maths, . . .probably perhaps 6th
Form applications, certain children understanding statistics which they do in the 6th Form
... English, one's ability to understand what information comesto you, so it is
understanding there. D& T without a doubt. Art, asin design can be atool for peopleto
get information over, but | wouldn't have thought there was so much there.
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2/5. Transcribed responses to guestion 5 for Humanities teachers

1. Hereisalist of nationa curriculum subjects. Do you think EIU has relevance in any of
these subjects, and if so which ones?

2. No2 D&T, No 4 Geography and No 5 History; mainly those three.

3. Wéll certainly Art | would imagine to the extent that Art is not just something that isa
cregtive process but something which helpsin terms of the economy through advertising,
graphic art, presentation of ideas, products that kind of thing. | would have thought that
Art would have an integral part to play in that kind of process. And indeed in industria
product design; | think Artists would probably have an important part to play in that.
D&T, well of course | would have thought that most classesinvolving D& T would
benefit from some kind of industrial understanding, of why they are making things, what
arethey for, and again isthere any market for this kind of thing.

English, now that's abit more difficult isn't it. But | would have thought that even in the
English language curriculum you would have a vocabulary and a dia ogue which could
take place involving technologica language in communicating ideas in asimple way. |
would have thought that there would be something they could contribute.

Geography, well it involves an understanding of other cultures perhaps, and other parts of
the world and the problems they encounter. | think Professor Schumacher summed up
many of their problems quite clearly in terms of the technology required for certain areas
and the resources they have in those areas. 'Small is beautiful' | think was his motto. Heis
a Professor of technology, and he looked around the world at some technol ogical
problems that various peoples encounter in their physical environment, such as water
extraction. And hisideawas that you shouldn't throw large technology at them because it
was usually inappropriate; you should use small local technology using local resources.
That'swhat | was talking about technology, it could involve local wood, trees or whatever
to construct an irrigation system which could be appropriate for that area. If it breaks
down you don't have to send off to Americafor agiant part that might cost afortune. So |
think Geography and the sort of problems people face in their environments around the
world, it would be very important together, for technology as well.

History of course, what was the workshop of the world, well it was Britain wasn't it?
Wheredid it all start - Shropshire? First stedl, iron was smelted; Coleport (?) and places
like that. Certainly, the Industrial Revolution where it al began, and unfortunately where
it'sall going alittle bit wrong, is probably ideal history and the history of technology. |
am certainly in favour of that kind of thing, and certainly the history of the economy of
our society. Why isit that economists have got it wrong throughout the ages and we have
not been able to distribute resources fairly and equitably, and that there are people lying in
the streets of this country. The tax system is so skewed in favour of therich that it is
outrageous. These sorts of issues need to be raised. | think the National Curriculum has
been politicised too much. It's been manipulated by the government to hide these things. |
think that the History of our country in terms of the economy and technology is very
important.
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Mathematics, well | suppose that goes without saying. The fundamentals of most sciences
isthe language of Mathematics. | don't think | need say any more than that.

Modern Foreign Languages - well if you're going to work abroad as an engineer, it might
beideal. | think any job abroad in Europe would involve some kind of understanding of
foreign languages. And the technological language is very important for studentsto learn

I would imagine. Not just literature and art, but everyday common terms or phrasesin
German or French which might involve technology, or even economic terms.

And of course Science, it obvioudy goes without saying that science is an important part
of technology in the sense that it provides the momentum for the movement of ideasin
pure science, physics labs and things.

4. Right, well, looking down those | would say absolutely al eight again because | believe
we are living in the real world and that if we are teaching any of these categoriesthat we
call our subjects, it needs to be linked to the real world and very much so all of those areas
- if | take History, for example, alot of History hasto be seen from all different
perspectives, and an Industrial and Economic one is certainly one of those.

5. 1 would say all.

6. | can seethat theré'saroleto play in History in the sense that history isabroad church. |
perceive alot of different types of history, and the students should have an understanding
of the diversity of history. And therefore | would certainly recognisein it's own right that
economic history is certainly an element of history that needs to be recognised. Also
socia history, local history, many of which end up with strong economic and industria
base. | would see for example within aHistory Curriculum at Harwich that thereisarole
for some oneto look at projects looking at the rise and decline of Harwich as a port, and
looking at it's links with the continent. | also think that if you don't understand the trading
links with Britain, you are not going to understand the British History. So | can seethat in
those senses, there are a number of roles for History to link with EIU. Geography, as|
understand it, it makes the claim based on . . . [turned the tape] Well we aretrying to
explain Geography and EIU. | think many Geographers would take personal ownership
of EIU. Of al these topicsthey would claim if thisisimportant thisis an essential part of
Geography, and thisis areason for doing Geography. If there are other reasons, say
natural resources kind of angle, but certainly Geographers claim that business why
industry locateswhereit is, and it'simportance and about trade links, and communication
links and all the things which follow from that.

D&T interms of aprocess of research, and solving technical problems would usually
think it has got arolein going out into industry and showing how industry works, and
how industry uses technology, so that projects like setting-up aproduction line. . . .

Art. ... After that these things become increasingly tenuous.

It seemsto methat thereisavery clear link between Science and EIU in the sense that
any industrial processes have ascientific basis, but it seems to me that the type of Science
usually offered in schoolsis more theoretical understanding of what is happening.
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TheModern Foreign Languages is an interesting one in as much as most foreign
language teaching is based on |eisure and tourism. It'swhat do | need in order to go to
Franceon holiday . . . . But in fact now that we live in amultinational world and we have
close links with European Union, you could argue that commercia languages would be
more important, and if you went abroad | think they would see the use of language for
those purposes. I'm not too sure what clam Maths might make.

7. Geography certainly, with it's retailing service industries, manufacturing and so on. |
would imagine D& T it hasto fit. The historical stuff looking at change probably. | can't
seeit not fitting into any of them. If at the very least there is a context in which they can
develop their work, | mean we are supposed to be into context-based learning rather than
doing it for the sake of it , and | would have thought they al have some relevance to EIU.

8. 1 would say that itisrelevant in al of them. Yesall of them.

3/5. Transcribed responses to question 5 for parents in technology jobs

1. It certainly goeswell with D& T. It hasrelevance certainly in History. It hasrelevancein
Science. There can berelevance in Maths in terms of the application of the subject. Less
so in Art, English and Modern Foreign Languages.

2. D&T - yes. Science, not any of the others, | don't think.

3. Wéll, it has very definiterelevanceto D& T, and to Science. | am trying to think of a
reason why it shouldn't apply to all of them. | am failing to make a connection with some
of them, with Art and English. It depends on what the Art content is. I'll leaveit at that.

4. D&T. The application of Maths and Scienceisfor D& T. Y ou use Science and Maths to
design. So you can't design unless you've got the Maths and the Science; the two come
together. So | think 2 and 6 and 8 are wrapped together as far as I'm concerned. Y ou can't
become an engineer unless you're a mathematician firt.

Y ou need English. The application of technology is industry, is applying the technology
which of course are the scientific techniques using the principles of Physics, of
Chemistry, of Science. Applying those fundamental principlesto alow you to design a
technical product. | mean it's not like a product like aplate or atable or ajug or achair.
But then again there is some technology in achair. | mean if something . . . doesn't have
to be acomputer or aradar system. Y ou take a chair, the science and physicsin the design
of achair. It doesn't have to be something like a space shuttle or afighter aircraft or some
complex thing. So you can say that D& T is an extremely wide generalisation, and it's got
many branches from which you spring-off. My particular field is a specific field of
technology under which there is again awide spectrum. So it definitely has a place within
generally No 2, but you need 6 and 8 to do that. But you also need English to run parallel
because you need to communicate. An engineer who can't read English ison hisown. An
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engineer isall communication - you know, ideas, you work together asteams. If you are
unable to communicate properly you find yourself isolated.

5. I would say D&T certainly. Geography and History to some extent maybe.

6. | canseeaplaceforitin2, D& T. Geography. History about the background, Maths and
Science. Certainly Foreign Languages, English are abasis for the other things too.

7. Certainly. Well obviously D& T, Geography, Science.

4/5. Transcribed responses to question 5 for parents in non-technology jobs

1. What about D& T, you would have to have a good understanding of that. Foreign
languages Maths that's very useful aswell. Science that carries alot of things aswell. |
suppose Art. Geography that comesinto alot of things. History isto do with past things,
| don't think that would really comeinto it. I'm not really sure about English.

2. MoreintheD&T. maybeMaths aswell.
3. Well Maths | should think, and D&T .

4. Possibly No. 2, and No. 6.

5. D& T, Maths, History, Science.

6. No. 2, No. 6,No. 7, and No. 8.

7. D&T, English.

8. | would say English, Geography and Maths.

5/5. Transcribed responses to question 5 for D& T student teachers

1. 1think it does. Science |l think it would do. Maths | think it would do. D& T | think it
would do. And Art. Laughter - going through the wholelot! | think those are the main
four. | think language would comeinto it aswell, but | think those first four | named are
the main ones.

2. Well the economic side of things, that's obvioudly to do with finance and things along
those lines. Industrial understanding could come under Science. Perhaps if you were
looking at things like | don't know perhaps - air bleach why doesit work. Things aong
those lines and perhaps testing for qualities etc. | suppose the industrial side of things
again maybe looking at Geography areas, how doesiit affect industries, supply of
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materias. History again industry, and perhaps economics as well looking at why acertain
company came about, is there a demand and along those lines. Modern Foreign
Languages- | suppose you could sort of say it would crop up in industry occasionaly.
Art - off-hand | couldn't see how it would fit in straight away. | am sure however, given
some thought, something could be brought in somewhere along the line; maybe linked
with History looking at paintings of industrial scenes and so on. Obviously D& T you can
see aclear relationship to it too. One would almost depend on the other. | supposein one
way or another you can seeit cropping up in al the subjects.

3. Most of themreally | think. D& T, English, Geography, Maths, History would come into
it wouldn't it, and Science.

4. Geography, Maths, Science, and D& T . | supposeif you looked at it awide sense al of
them.

5. Maths, D& T, Science, possibly foreign languages. It depends on how [inter]national the
company is, and if you are working for industry sometimes that modern language is
appropriate you know German or French. No not the others [subjects].

6. Yes. Probably al of them. Science yes, languages yes, Maths yes, History | suppose,
Geography, English and Technology. Yesal of them | would have said.

7. Maths due to the fact that with economics you tend to have Mathsin economics
somewhere; | tried to avoid it but you can't. English - use of essay writing and
communication. Geography if you do location of industry you'd have Geography.
History again you can do the historic aspects of industry, the great manufacturing
industries of the past. Modern Foreign Languages again very important with us going
into Europe you can use the idea of industry. Science with the manufacturing side of
things.

8. D&T, should be Science.

6/5. Transcribed responses to question 5 for Humanities student teachers

1. Obvioudy D&T, Geography, History, Science, | think it covers an awful lot of the
National Curriculum.

2. Nonot really. Science alittle bit, with as | said the metals and industry. And yes you hear
about raw materials and how they get processed. What happens in the different factories
and so on. Yesyou get that alittle bit at GCSE, and at A-level Chemistry. | don't think it is
in any of the others, no.
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3. Certainly inD&T, History, and Science. I'm not so sure about Art, | think probably it's
not particularly relevant in Art certainly in the way that | understand it. Or English.
Possibly in Geography. And | can't quite see the connection with Modern Foreign
Languages or Maths.

4. Wdl definitely Art, D& T. All of them really | would say, in some form.

5. Certainly in Science, D& T, Maths. In fact al of them really.

6. It'shard to link it with very young children | think. With older children, yes| think it
would be good if they had an awareness of perhaps how the country worked or
something like that. For older children, | suppose Maths particularly, D& T, Geography
possibly in understanding about the whole world, and how it all workstogether. I'd leave
it at those.

7. English, Geography, History, Maths, and possibly Science.

8. Wdll, there are industries based around each of these subjects. D& T seems to be more
relevant. Geography, and Science. Therest I'm a bit vague about.

7/5. Transcribed responses to question 5 for Technology A-level students

1. Geography because when you have to study different countries you may need to know
what the industries are in that country. Then you can understand why the cultureis
affected by the industry around them, and with the economy, this | suppose this could
effect the people as well, and maybe in the rich country which is maybe Germany, parts of
that are very rich, you can understand why their life styleis different to peoplein say
Bangladesh or somewhere likethat. D& T - the industry sideis very helpful. it's knowing
different techniques, and the way they work, why people do certain things, in projects or
maybe just the manufacturing side.

2. No2,No4 and5,No 8, possibly No 1. That'sit.

3. Wdll you've got to have al of those to have an understanding of the economy and
industry. | think it all comesin.

4. D&T, English, Maths, Science.

5. 1,2and 6, No4 and 8.

6. Definitely No 2, because as | said how things go from the design stage to on the market.
So understanding the economy could most probably help there. Geography could help
with industrial understanding because lots of industries have foreign trade. Maths |
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suppose, yesthat's helpful in everything really. Foreign languages most probably in the
economy and industrial because of foreign links in industry that could be helpful. I'm not
sure about science - maybe in science depending what kind of work you do.

7. Geography | think. Yes| think that'sit, Geography.

8. D&T, | think that would be relevant. Geography, History, the way it's [EIU] devel oped,
and to some extent Science, the way industry uses science.

8/5. Transcribed responses to question 5 for Humanities A-level students

1. D&T, | think it should, in an industrial meaning. Possibly History. | think it should be
like historical of how we got there | suppose, and Science. Science and Maths. Maths
should have economic stuff init aswell, definitely, and science | suppose. | don't know
whether it should be a separate subject. If we are going to do things like this, | think
maybe it should be a set subject. Me - init's own right? Y es. | mean you can incorporate
this[EIU] into al of them probably, but making it a separate subject you'd learn more,
wouldn't you, obvioudly. Me - you'd be able to concentrate on it more wouldn't you? Yes. |
wish we had been taught more things about how our community works, economics,
technology stuff like that. | wish we had been taught alot more, but we wasn't.

2. History, perhaps Modern Foreign Languages, that's about it really.

3. Geography, History, D& T, Science.

4. You learn about industry in History, and to apoint in Geography. | mean in History you
also do the economy in some countries. | think it is mainly those two really—History and
Geography.

5. 1 do, inD&T, Geography and Science.

6. D&T, Maths, and Science aswdll.

7. | think Maths, Modern Foreign Languages, Science, D& T, Geography, and Art are the
most relevant, yes. | don't think English and History have alot to do with it.

8. It'sdefinitely in History because when we were at school we did the process of
industrialisation and how it went forward. 5, 6 - that's as much as | can see.

Question 6: Can you see much evidence of technology around you?

1/6. Transcribed responses to question 6 for D& T teachers
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1. Quiteabit, yes. Technology is everywhere.

2. Yes, everywhere| think. Yes, everywhere. | think the machines we use to help ustoday.
Progress that is made with the books we use, whatever. | think technology is all around
us, definitely.

3. Oh! Huge amounts. | mean you can't look anywhere without seeing an example of man's
intervention.

4. Personally yes. You can't help but fall over it. | think thisis one of the classic situations.
Those of usthat are involved in it see technology in everything. Well you're leaning on a
table. I'm sitting on achair. | see technology in both of those. But so many people don't.
Parents drive herein their cars, and they say "I don't see why my son should be doing
technology. | don't see any point in technology". And you say how did you comein a
car? Yes? Wdll it's one of the most sophisticated pieces of technology we ever use. | heard
the other week, somebody said, | think it was from Ford, if every part of acar was only
99% efficient, the car wouldn't run. So our society is totally based on technology.
Everybody istotaly reliant onit. | seeit everywhere.

5. Everything we look at is technology because people have manipulated those materialsin
order to make them asthey are. Even looking at the school site, you have managed grass,
managed trees, and therefore they need technology to manage that. There aren't many
places that you'd say there's no evidence of technology at all. Unfortunately even on
beaches these days you till find the evidence of the technology of the ail.

6. Generadly, yesit'shard to identify individualy at times, also modern products are so well
made and packaged, that to actually see the higher technology that they are al using,
different materiasin different ways. When I'm talking about it to electronic students|
refer in fact to el ectronics technology around us. They see technology in cars, the
electronicsin that and also various audio Hi-Fi systemsin the home. | think people don't
see much evidence of technology when they are young except what's around them. | see
much more technology and try to explain it in terms of when | was their age the amount
of stuff that was made of plastic was minute, and now it isvery widely used. The benefit's
are hidden; it is so common which is one of the points of technology to incorporate better
materials and other techniques into products.

7. | would say everywhere.

8. Wearejust totally surrounded by it al thetime. It isthere dl thetime in everything we
do. You get into your car, that's technology, you go down the road past some traffic lights,
that's technology. Y ou go and get money out of the bank, that's technology. It's absolutely
everywhere; we are controlled by it al thetime.
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2/6. Transcribed responses to guestion 6 for Humanities teachers

1. Can you see much evidence of technology around you?

2. Constantly, constantly. it's very difficult to give examples, but | am constantly
overwhelmed by the developments there have been in al ements. | mean the way we
actually teach the children, the materials we use the visua aids we have got, and then
looking at the equipment they are using down inthe CDT subjects.

3. Yes. Thewhole of our society is based around technology; we could not communicate
with people very easily from here to another staff room without a telephone. Obvioudy
we are al getting more involved with computers and the Internet and such like.

4. | certainly can. If | talk in terms of work, | think the obvious thing that people think of
when they say technology is computers and | think the very way that computers are now
available in most classrooms. | think other things such as overhead projectors, and just the
various tools that we actually use in our day-to-day work. For me the biggest effect of
technology is a home because coming from a home which was very reluctant to use any
modern appliances, when | became independent | was very very determined that | was not
going to fall behind again. And so my house is quite full of domestic cooking technology
and computer technology, athough | wouldn't claim to be an expert, just television and
mediatechnology, satellites etcetera, and telephone systems, so definitely yes.

5. Yes, interms of the number of computers, and the state of transport, and the state of cars,
and in consumer goods.

6. | see more evidence of technology in my own house than | do in schools. When | go
home my life is dominated by technology. If | didn't have a modern car and roads, then
the chances of living 30 miles from where | work and commute everyday would be
impossible. Y ou're dependent on technology to make yourself acup of tea. Y ou prepare
tomorrow's worksheets you're dependent on acomputer, amodem, a printer, and all that
kind of thing. Y ou switch off from that and go to a gym and haul more computerised bit's
and pieces around. The you watch television, and so on. Whereasif you walk into school
most days what technology do | use. | use a photocopier, OHP and video. But if al those
things were to go bust, | could still teach essentially with books, a board and some pieces
of paper. | don't think that technology isall that evident in schools, because technology on
thewholeis expensive. We are not at the cutting-edge of using technology around the
place [schoolg].

7. Generdly, yes. | mean you drive acar, you see technology, you go down the high street
and look in the shops you'll see technology in what is being made, society is at the
moment heavily technology driven.
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8. Wéll, again computers. The home environment, the school environment, theresalot of
technology used. Well constantly. I don't know Space Technology, technology on the
roads, everywhere you look thereis more technology being used. Y ou only have to go
shopping, it's used more in Supermarkets and everywhere really. It affects our everyday
lives.

3/6. Transcribed responses to question 6 for parents in technology jobs

1. Most of the things we live with are the result of technology. Even the food we et is the
result of technology. Thereislittle evidence of it in the sense that thisis how it was
produced, but there are an awful lot of products, | mean we have one sitting on the table
[tape recorder] right now.

2. Yes. Banking for astart. Traffic control are the things that come to mind. Entertainment to
agrester degree.

3. Yes. Pretty well everywhere.

4. All over the place. Everywhere. The whole of lifein generd, and in private life. We are
completely surrounded by it. | mean technology has not suddenly happened now. There
was technology in the time of Babbage when he invented his mechanical computer. That
was technology to him. Our interpretation of the word technology is something whichis
evolving as an idea, and we are trying to relate it to what | think istechnology, but then of
course somebody from the 50s or the 20s or the 1600s would have an idea of technology.
| mean aguy in the 1600s would look at a clock, aclock used for navigation on board a
wooden sailing vessel, and he would look at that as the means of navigating the globe to
interpret his position on the seawith respect to the stars. That to him was technology.

5. Yes. Well | think of modern cars, modern television and radio equipment that sort of
thing, computers.

6. Yes| think everywhere these days. Most people have PC's [computers] in their homes.
7. Yeseverywhere.

4/6. Transcribed responses to question 6 for parents in non-technology jobs

1. Would checkouts come under technology? That'sal very clever. You just scanit and it
comes up how much it is, that'sal very clever. Can't really think of anything at the
moment.

2. Everywhere you go thereis computers. Tills are not the same as they used to be, are they?
They're computerised as well. Everything has changed.
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8.

Y es, very much so. It's everything you do these days. It goes through your mind, modern
technology, even drawing money out of your cash point, everything is there to hand
quickly, you know done within asecond or so, and you've got all thisinformation. That's
just in everyday experience. Everything you seem to do these days comes down to
technology. Nothing is actually done physically in front of you and by hand. it'sall
worked out very quickly for you.

. We have the computer screens that we use. | don't know. Telephones etc, your tape

recorder.

Y es. Wdll it's underground wiring and tel ephone communications, all that sort of thing.
credit cards.

Yes| can. If | think to, say, ten or fifteen years ago, just thinking about gadgets we usein
the home, technology has influenced what we have in our kitchens basicaly.

. Wdll | personally feel we are in the technology age. Everything around me involves

technology.

Not realy, no. No.

5/6. Transcribed responses to guestion 6 for D& T student teachers

1

Yes. | tend to see technology as everything. So | seeit al the time. Technology at home,
washing machines. Go into the refectory, vending machines, it's all technology.

. Yes, considerable. | think you've only got to stand in the house to see an awful lot, videos,

televisions; outside cars, and buildings of course. | think it surrounds us. We are heavily
dependent on the products we produce through industry etc.

Yeseverywhere. Television, Hi-Fi, shop doors, just genera construction things, buildings.

I think it depends on your definition of technology really. | mean if you saw it astools
which help you, or as sustenance, it's everywhere.

Y es. Everywhere. Well, on the domestic scene you've got it in the kitchen, your
microwave, your radio, your stereo. | mean your house isfull of technological objects.
Outside you've got your tracker bikes, in the environment everything just about,
everything that managestraffic, the rail network, the transport system, lorries on the road
transporting goods.

Yes. It playsapart in everything really. So yes.
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7. That'savery vague question isn't it? Yesyou can, everything you see around you is
technology from the tape recorder to the safe to the cardboard box you've got up there.

8. All thetime. Inthe home, al the technology that you find. In the school the computer,
video, television. All different kinds of things. Anything really isto do with technology

whether it's design or information.

6/6. Transcribed responses to guestion 6 for Humanities student teachers

1. Yes Everywhere, computers are everywhere, and lots of different things, people are
making things, specially in schools, there are aways displays of things that have been
made. Everything you look at has an implication for D& T as awhole. Things are ways
being improved, new models of different things, new models of cars, latest techonolgy.

2. Yes. Asl say, there'stelevisions and computers, most things.

3. Yes, | think it's everywhere.

4. Yes, | can. Especidly in this college. Technology even when you go into a supermarket,
there is new technology there. In cars now thereis new technology. Everywhere you go

redly.

5. Yes, | think certainly more and more so. Generaly in everyday life, in everything you do,
redly.

6. | wouldthink it isall around us, isn't it, technology. Yes| think it is everywhere. Cars,
buildings.

7. Yes. Everyone has telephones, and televisions and radios, and things like that.
8. Wdll yes. More so than ever nowadays. Thereis aways new inventions coming along.
Definitely more computersin use in businesses. | do not think the technological world

could function if things were taken away. It would not.

7/6. Transcribed responses to question 6 for Technology A-level students

1. Yes, dl thetime. Just look around here, there are phones over there which obviously are a
very important part of life these days. Most people have a phone, most people have mobile
phones. Technology isall around, it is always advancing. Fire alarms, they help people a
lot, give people advance warning, without those, people could be just trapped in afire, or
have afire advancing towards them and not know about it. Technology isall around.
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2. Yes. Wdll everything is. There's not many things you can see that are completely natural
in every sense, unless you look out of the window, trees and whatever. Basically 1'd say

everything.
3. Technology is everything.

4. It'sdl over the place. it's everywhere you go. Computers now mainly in education, basic
things like phones. That isabout it, really.

5. Yescomputers, cars, buildings.

6. Yes, definitely. Technology in everything we do. Cars getting more technological, al the
appliances we use around the home get more technologically advanced.

7. Yes. The microphone, tape recorder, telephone, lights. Y es that's about it, redly; glasses
maybe, technology.

8. Yesthereisevidence of technology. Y esin generd. Just technology the way we use, like
cars and aeroplanes, and like al new technology, I T, computers.

8/6. Transcribed responses to question 6 for Humanities A-level students

1. Oh! It'severywhere, isn't it. Everywhere. Phones being made up, computers, everything
really. Everything is being changed around and being made different, getting further.

2. Definitely, yes. With freely available computers at college. The Careers Centreisal
computerised. Even where | work the tills are computerised, everything goes through very
much technological. Obvioudly with the Internet coming in, and CD-ROMS and that;
everything is turning from books to technology, definitely.

3. Yes. Most things are done on a computer. Nothing is really hand-made. It's all done on
machines. So | would say there's quite a bit. Yes.

4. Yes, | mean, we have got lots of computers.

5. Yes. | think there is always technology around us. In thisroom, for example, the tape
recorder you are using, the lights, the projector over there.

6. Yesin Technology Departmentsin the college. Computers, car manufacture, things like
that where thereisalot of machinery.

7. Yes, anybody like | do has some form of technology, whether it isin my bedroom, ie my
electric clock or whether | go to adance or club, the electrified equipment. That's because
down to really mundane things like cooking your food, you know there's technology
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everywhere. And electrical goods.

Yesdl thetime, | mean computers, television, satellite, cable, they were talking about satellite
dishes saying it isreally advanced, now cables. Thereisjust abig argument between all
these big companies about who is the most technologically advanced. Everyoneis saying
they are, even to phones.

Question 7: Do you think there are ways in which you personally have benefited from
technology?

1/7. Transcribed responses to question 7 for D& T teachers

1. Yes, | rideamottorbike. That's pretty hi-tech. Certainly in the home having a dishwasher,
amicrowave, decent oven; yes that side of thingstoo.

2. Yes, certainly inthe home. | mean | do full-timejob, I've had afamily who are grown up
now, but if | hadn't had some of the technological advances there have been, | don't think
I'd have coped with al of that. So | use technology alot in the home.

3. Theanswer isclearly yes, but more importantly at every conceivable level—personal,
professional, psychological, socialy, culturaly. | would say thereisno way | have not
benefited from technology. | think that needs qualifying, but | understand that aswell as
the benefit's of technology there are also downsides aswell. But currently, | would say the
advantages and the benefit's of technology have certainly exceeded any drawbacks so far.

4. I've certainly benefited in my home. My home isalot cheaper to run than many people's
homes, smply because if something wantsdoing, | do it. | think that's an aspect that's
been lost in the National Curriculum. About ten, fifteen years ago, there was amove
within the subject to start teaching some of thisalmost DI, but it's gone, it'sbeen logt. |
think that should bethere. | think it'saviable, very important part of our education of a
child to do things; mend the tap washer - such a basic operation to me, but for alot of
peopleit's a panic phone-call to a plumber in the middle of the night.

5. Yes, invirtualy everything you do. If you think about the carsthat you drive around in
now, the materials you're using and the types of equipment you have at home or in school,
the advancement of technology has certainly benefited me and benefited others. Lots of
things that you can't afford and you look at, and lots of things you can't catch up on
before you have to teach them.

6. Yes, al thetime. I've got acomputer myself which | bought partly for teaching, but | useit
for other things aswell. It's useful at saving time, for presentation of |etters and so on.
More on the hobby side of things | do sailing and use modern glues, epoxy resins and
modern fillers which weren't around 20 years ago. Other things from technology are
modern wallpapers and paints have benefited, and so has machinery the DIY stuff.
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Modern sandpapers are better than old ones. Clothing has benefited an awful lot.
Ordinary clothing seems to have fortunately gone back to using natura fibres which with
appropriate technology still uses some artificia fibresfor strength. I've got some clothing
for sailing and outdoor use which is much higher tech breathable stuff which isavery
warm fleece type things which weren't around afew years ago. In foul conditionsit's
much warmer, more comfortable.

7. Undoubtedly. | think everything we touch, everything we useis the result of technology
asan aidto making life easier.

8. Time-saving devices. | mean just the mere fact of timing devices, in order that some
activity can happen at the cheapest time of the day, or you can programme something to
happen when you are not there. An answer-phone if you have avery busy socid life, the
technology would be very useful. Or if you had abusiness. A portable phoneitis
extremely useful. So | mean alot to do with time-saving. Although the time-saving on the
Stock Exchange and the speed with which it can happen there it has a bad resullt.
Everything changes too quickly. With other things the communications are absolutely
tremendous, ringing up Indonesia and getting through in under a minute or something, it's
just absolutely amazing. And the fact that thereis hardly any time-lag when you use the
satellites it's tremendous.

2/7. Transcribed responses to question 7 for Humanities teachers

1, 1 think I am constantly benefiting, but | also realise how much in terms of my own
development that | haven't had access to technology as I've gone along. So thereisif you
like afear of technology through not understanding it; say computing isaclassic
example.

2. Ohyes, definitely.

3. Absolutely. Asl'vejust said a home, | think in terms of making life easier and being able
to work, the appliances at home make amassive difference to me and my wife both being
able to work, and bring up children. Certainly at work aswell, although | don't actually get
to touch in a hands-on sense much technology, the very need that | need to produce lots
of letters and documentation and things like that, although | hand that in to other human
beings it's technology that actually quickly produces them and then distributes them asa
means of communication in my work, so yes definitely.

4. Standard of living improved.

5. If it wasn't for the technology of dealing with diabetics | wouldn't be dive. So I'll smile
and think I'll go for a definite benefit in the sense that I'm dependent on the drugs and the
electronic monitoring of bit's and pieces. | don't want to live without all the technology in
the home | previoudly identified.
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. Yesand no. The convenience of the washing machine, the dishwasher, the computer
seems to provide quick ways of doing things, but it is never without cost. The pollution
costs the extratime costs, and I've yet to see the actual savings of time and the benefit's
with IT. It seemsto generate more work. So my view on technology isthat it isamixed
blessing.

. Yesdefinitely.

3/7. Transcribed responses to question 7 for parents in technology jobs

. Kept me employed for anumber of years[yes]. | think we all benefit from technology.
Welivein an industrialised society. If we didn't have the technological background to that
then we wouldn't have any of the things we have today. Y ou can start with the food we est,
through to the cars we drive, the medicines, the whole range.

. Yes, | think so. Around the home. Yes, | mean | don't have to get out of achair to change
my TV channel and that isthe result of pure technology. My wife or myself, whoever is
doing the cooking, cooks alot quicker than my mother or grandmother did. Yes, lifeis
easier through technology, | think. But | also think in someways lifeisadarn sight
harder because of technology.

. Yes. Extending and improving access to information.

. Standard of living, way of life[yes]. Only that I'm ableto live, I've got a car takes me to
and fro work. We are surrounded by conveniences, modern conveniences like washing
machines, eectric light bulbs, and heating.

. Yes. It makeslife easer.

. Yes. It makes day-to-day life easier in many respects.

. Well | must admit | do think the standard of living [yes], to the detriment of the

environment though really. | mean we need to do something about that. But by and large
the standard of living isincreasing all the time, and that's using technology.

4/7. Transcribed responses to question 7 for parents in non-technology jobs

1. Wdll | used to be a check-out assistant, so | learnt all that type of thing. But | suppose

most departments there might be dight technology involved.

. Yesbecauseyou . . . things are done now to speed your life up. Life isn't easy-going any
more. Y ou go to acheckout and it'sfast. Y ou go shopping in Debenhamsand it'sall . . .
anything quick. Credit-cards and everything, it'sal done. .. The persona side of it has
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8.

gone that's what | think has happened. Well | do think that technology is avery good
thing, but the personal side of it disappears.

Ohyes, inlots of ways. In everything really, banking, TV, video, computer games, and all
sorts of things.

| certainly have since I've been at Sainsburys, yes. It's opened my eyesto awhole new
world basically, with mechanised checkouts etc.

Obvioudly yes, but | can't think . . .

Yes, | would say so. Certainly things like our cars, they've improved with the use of new
technology. Y ou know, electric windows as an example, most useful, and again thinking
about the home, remote controlson TV, the digital telephone network now as well; we can
trace cals, that type of thing.

. The basic things, home things for family life, improvements in the kitchen and household

thingsthat give you moretime. . .

No.

5/7. Transcribed responses to guestion 7 for D& T student teachers

1

Quality of lifereally. Asits[technology] developed, computers | would say, thingsin the
home. | would say | have[yes].

Yes. | suppose the key point would be health. The first thing that comesto my mind is
teeth actually, the care of and the technology that has brought about such advancesin the
care of teeth. Not only in toothpaste, but the equipment that the dentist may use. Even the
materia he may use for filling etc. Other things as well, technology, cars. Y ou can get
from A to B so quickly now, and communication aswell. | mean in time perhaps there
won't be aneed for auniversity like this. You'd just sit at home behind your keyboard and
communicate in that sense. So yes | would say you do benefit an awful lot. Probably far
more in some ways than you usually realise.

Yesdefinitely. The IT side definitely. When | started this course, | was very wary of the
computer. Now I'm quite confident to sit there, even if | get it wrong. And also, the
making side which gives you the confidence to have a go, and understand how things are
put together.

The biggest thing to mewhile | have been here is my computer. From an academic point
of view, the way you can get so much information at your fingertips with the different
technologies. There are other things | suppose . . . without going into a big definition of
technology | suppose | couldn't get hereif | didn't have my car [yes)].
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5. Wdll, I've personally benefited because I've worked in an industry that does do alot of
research and work that's technological. And if | hadn't got that job | wouldn't have got the
money together to comein here, which means | wouldn't have been able to do teacher
training. So to me that's benefited me. But on a more domestic front, like | said, you've got
your stereo and things like that. Y our leisure time, you've got those thingsto enjoy. And
another thing isthat if | didn't have acar | wouldn't be able to get here because | livein
Sudbury, Suffolk. So I've got to drive 45 miles. And | wouldn't be able to go to Homerton
because I'd have to be resident there. So my car has been valuable to me. So that's
technology. | think just on the domestic front having machines that do things that allow
me the time to come and do this [teacher training] [yes).

6. Yes, a school, you use computers at school, they're being developed all the time. But then
things you rely on everyday at home, and in everyday life | suppose have been developed
through technology.

7. Yes, it'sgiven me greater understanding of how the world works, and importantly
understanding of basic, no, an understanding of how . . . it's quite atricky question,
actually. Probably the biggest benefit | have isin the use of communication. | think most
people would say that. Technology has increased our ability to communicate, to travel and
to move around the world. Technology has aso helped meto look at different ideas that
perhapsin reality wouldn't be possible. For example, when | was doing A-level economics
we were able to pretend we were the government which realistically you'd never be able to
do. Whereas with the technology | was able to do that so it's a great way of modelling
things. And with the practical technology again modelling thingsis quite good.

8. Yes, definitely, especidly IT.

6/7. Transcribed responses to question 7 for Humanities student teachers

1. Ohyes, definitely. My college work is much better, because I've got a computer.

2. Yes, | have my own computer and that's helped me agreat dea. And you know TV as
wdll, radio.

3. Yes. | think in the modern world technology is integrated into our livesto avery great
extent, and it seems it is becoming more and more so.

4. Typing essays out is quicker using computers. | don't know if I've necessarily benefited
from technology, but it's something that's here now, and you have to know how to useit to
benefit from it in life. [uncertain]

5. Yes, certainly without the computer . . . that would be the first thing that springs to mind.
At the moment | don't think | could do without it. Although | think | could do alot better

Appendix 9 - Transcriptions of the 62 recorded interviews Page 403



The place and perception of technology in the curriculum: historical developments up to 1997

with it. So yes, | can think of benefit's. All the things | use at home to help me around the
house, driving, everything redly.

. Inthekitchen, . . . ismedicine technology or is that more Science? I'm not really sure
where the boundaries are. Well, it's medical technology. Medicines | would think aswell,
yes.

. Yes, | would have said so. | mean certainly medically there's different tests they can do.
Using technology that has benefited me, yes. Computers always useful for assignments.

. Yes, | mean if you count word processors [computers] as technology, definitely. |
wouldn't have been able to get half my assignments done with ease. Well anything you
find in the kitchen, or cars, anything.

7/7. Transcribed responses to question 7 for Technology A-level students

. Yes. Computers, reglly. They help immensely with work, you can type out a document

and then when you know something is wrong, you can delete that bit whereas if you wrote
it down, you would have to rewrite the entire essay. | suppose is does help in drafting.
And many other ways, | suppose we don't really notice them at times.

. Yes. Probably everything | do. Practically everything | do would be impossible without
technology, 1'd say.

. Well, first of all | choseit because | had to do it at GCSE and | enjoyed doing it because
it was a break from the normal academic subjects. But sincethen, asl'vedoneit at A-leve,
I'velearnt that it's everywhere, it's business studies, and it's maths and it's science, and it's
art. It'sbasicaly all subjectsrolled into one. But you can make something as well. So you
get a chance to use your hands as well as design and use your imagination. That'swhy |
likeit, and | think I've benefited from technology [yes].

. Yes. I've got agreater understanding of electrical equipment, engineering which iswhat |
want to go into. Should help me.

. Yes. I'velearned how to make things and to design objects and to produce quick working
drawings.

. Probably. Around my home; lots of things | use to make my life alot easier that wouldn't
have been around years ago before they were developed by technology. And technological
advancementsin cars makeit alot easier for meto learn to drive.

. Yes, TV, I likelistening to music, computers, that's how | have benefited from technol ogy
really.
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8. Yes alot. Yes, it'saided mein al the tasksthat I've done, especially in college using the

computers, and in general use of technology, yes, it'swidely used.

8/7. Transcribed responses to question 7 for Humanities A-level students

. Definitely, I mean with word processing, everything's easier, so much easier now. | mean
to get into any job now you have to have computers or anything, and you need to have the
meaning of it. They have madeit alot easier to use. And | suppose yes. I've benefited
from that. Lots of other things like with school, you learn more through different things.
At college they have computer programmes to help you do things; benefit from that.

. No.

. | suppose it makes things easier for people, so | suppose it makes things easier for me,
but nothing I can think of .

. Yes. Wdl like | said with computers, they're helpful. And also using programmes like
Kudos which help you in careers, help to find out exactly what to do with yourself.

. Yes, inthe classroom. For example I've learnt alot about technology in Secondary schooal,
you know IT to computers and Craft Design and Technology [CDT].

. I would say only by computersreally, athough that's been a big help at college
[uncertain].

. Yes, well it helps me to wake up early. Helps meto cook my food quickly. Carsare a

form of technology. It's more convenient to travel inacar. Right now I'm topping-up
some course work viaa computer. So | think I've benefited in a number of ways from

technology.

. Definitely. | feel more secure now I've got my stereo that the face comes off, and | don't
know someone might get in my car and steal it. | mean a couple of yearsago it wasabig
stereo to carry out, now it's nice and small. With reference to computersit makesit so
much easier when you're typing up work you can save it and then go back to it, and not
think what was | doing, because you can know just by looking at it. Y es, definitely.

Question 8: Do you think our society in general has benefited from technol ogy?

1/8. Transcribed responses to question 8 for D& T teachers

. Yes, but there are also detriments in society with problems of new technology taking over
in the workplace, unemployment caused by that, retraining because of new technology.
Obvioudy pollution is abig problem, and that is down to technology. Really we need to
be using the technology to be sorting these things out more than we do.
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. Yes, | think so, because you know there have been advances in medicine, things like that,
which must be good for everybody, and in al the labour-saving equipment, you know, that
sort of thing aswell.

. | think the answer issimilar to No. 7. The answer is clearly yes, but again with
qualifications, and again | think we are beginning to understand increasingly that as well
as the benefit's there are also downsides. And thereis more political will if you like, to
address the downsides of technology and enhance the benefit's.

. Thisisalovely mora issueisn'tit. Yesoverall. Troubleis, Man issinful. We often
misuse technology. We've misused it in wars, we misuse our chemical technology in
making drugs. We misuse the video. But yes, overall technology does enhance life. |
think we need to look more closely at it. | think the car again isaclassic example. A thing
which has greatly benefited our mobility, our standard of living, but | think we are also
poisoning ourselves with it. So | think we have to look very carefully at technology, we
mustn't just just follow technology for technol ogies sake. The computer is another
example. Some people will do jobs on computerswhich it is quicker to do by pencil and
paper. They are smply hooked into computers; Oh, it must be done by computer.

. Yes, it has, asagenera answer. It's[society] also suffered from technology, but it
certainly has benefited from technology in the fact that without it there would be lots of
things we couldn't do.

. Yes. Many products last longer, so thereis less pollution in some ways from them. Can
be a problem when things last too long. Things like cars have avery short life. Also
footwear has changed a lot. Electronics on the leisure side of things has mushroomed
enormously in TV and so on. On the admin side of society the use of computers has been
abad thing.

. Undoubtedly, in the main. There are lways drawbacks to some things | suppose. But in
the main technology has been beneficial to our wellbeing.

. Yes. | do. Wdll, I mean peopl€e's houses, the quality of the houses they livein, athough
they may not be my style of house. The way that people can live, and the sort of lifestyle
they can have is very much due to technology. So if they look after what they've got, even
if they don't own their own propertiesthey can live in avery comfortable way by the use
of technology. So | think society has benefited in that way.

2/8. Transcribed responses to question 8 for Humanities teachers

1. I amsureit has, but | think there are some situations where we. . . the job could actually

be donein afar more straightforward manner, and we use the computer asatool and in
fact it complicates the system, time-tabling being a classic example.
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. Yesand No, | suppose. | think we have benefited greatly in many ways, but technology is
often something which is not used in the best possible ways, and | think it is not always
applied in the best ways. Think of things like television. | think that's often abused. It
could be used much more in educational ways but it's not. It's abused for commercial
reasons at times. And people who sell airwaves for money, they envisage what the
maximum number of people watching rather than any other reason.

. Ingenera terms| think society has benefited from technology. There are afew concerns
if welook at things such as the environment or education that was mentioned in one of
those other lists, there are downsides of that where | think technology has to be backed
with asort of moral dimension and a sort of concern rather than just technology being
made to help to produce profit. That's my only concern on that. But certainly the genera
comment would be yes society has [benefited].

. Yes, definitely.

. Yes| do. You can look at the old photographs of Harwich, and the old way of life and it's
al very nostalgic. And there aretimeswhen it is nice to leave technology behind, and it's
nice to disappear and get away from technology. But | wouldn't want to say good byeto it
for good.

. I don't think society is any happier, and | use that word 'happier' deliberately. Certain
people have benefited, Bill Gates worth more than Iraqg, but there are certain people who
have benefited from it enormously. But | think there are costs and benefit'swith it and |
don't think that technology has produced satisfaction on it's own. | think those are moral
ethical issues, and technology is not neutral but | don't think of it'self it has benefited
[society].

. Yes, | do.

3/8. Transcribed responses to question 8 for parents in technology jobs

1. That one could take ayear to answer. There are alarge number of pluses, thereareaso a

large number of minuses in the equation. We have benefited in the short term. | wasa
little surprised last night. There was the Green Party political broadcast. | don't know if
you saw that. It equated the life of the earth to the last 45 years| think it was, and | think
agriculture was invented 6 hours ago and the industria revolution started an hour ago.
And we are now living with the consegquences of that one hour. It isgoing to cause us a
lot of problemsin the future. We have not reached the end of the road with the problem
side of it.

2. Yes. | think it has, but not as much asit could. | think it can be misused.
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3. Yes

4. I'll haveto think about this carefully; very carefully. | think | could say there are no
definite clear answers here, but more not or no than yes. For example you have a
generation of young people in schools who have been exposed to the convenience of
calculators, computers, but they fail to understand mental arithmetic and manual Maths.
Doing Mathsthat | learned at school. | mean when | left school | was lucky to have a
diderule. That was the state-of-the-art of calculating engines | was permitted to have.
Which meant that the actual work | put in in understanding mathematics was all
performed in a manual manner. Therefore | was able to get a much stronger grasp of
things like Maths. Whereas now it is made so easy that if achild doesn't have a calculator,
it'slost. Oh! Uselog tables. Don't know how to do that. Use long division or
multiplication; | don't know how to do that. Give me a calculator, I'll do it. Our society has
benefited materiaisticaly, but whether that's good for the devel opment of mankind I'm not
sure. Technology is destroying the environment at the moment, I mean pollution or our
misuse of technology which is often driven by money and profit. People sell petrol for
petrol enginesfor profit. And unless the profit's greatly drop, they will not push all of
thelr investment into aternative e ectric or means of transport which are non-polluting.
While they are still making profit's from polluting technologies, it will low down
alternative technol ogies. Only when they cease to make profit'swill they look for other
means.

5. Thosethat know how to useit, yes.
6. Yesand No. Again certain aspects of technology have made life alot easier for people, but
there isadownside: the effect that things have had on the environment. Maybe different

socia skills too, people don't communicate in the same way that they did previoudly.

7. Yes, but asl say, | do think we need to have a serious thought where we are going
particularly with Biology.

4/8. Transcribed responses to guestion 8 for parents in non-technology jobs

1. Wéll, the general public going shopping, you know with scanning everything must be a
lot quicker than having to put pricesin thetill all the time like we did years ago. | mean
people moan and groan when there are queues, don't they. They don't want to stand there
for the best part of an hour or so queuing.

2. No. It's made us too selfish. We don't have enough time for each other.

3. Well | suppose we must have done, but . . . I'm sure of it really yes. Life must be alot
easier Now.
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4. Not in all aspects, no. For's and against's probably. | don't know. Say 60% ‘for' and 40%
‘againgt’, | would say.

5. Yes, | would say so, yes. It's progressed.

6. Yes, | would say that it has, although it does tend to make us lazy as well. We tend not to
use our brain quite as much as we might have done. Just the use of calculatorsfor one, |
mean I'm hopeless at adding up in my head now because | always use a calculator. So

thereis anegative sde. But on the whole yes, it's progress.

7. Onthewhole, yes.

0o

. I would think yes our society has benefited from technology, but . . .

5/8. Transcribed responses to question 8 for D& T student teachers

1. Yes, againinthe sameway. it's the quality of life, quality of information, that kind of
thing.

2. Again, going to the health side of things yes, definitely. Obviously with communications
again, yes we've benefited an enormous amount. People who are disabled have also
benefited, like the deaf and the blind etc. However, as with al things there are down sides
aswell. You can get transport things, pollution problems etc. But | think afine balance
between the benefit's and the downsides.

3. Yes. | think we've benefited from technology, but some people are losing their jobs
because of some technology. So although we have benefited from it alot, and it's made
our life easier, theresthe other side of it aswell, where people are suffering aswell.
People are losing jobs.

4. Yes. I'dsay it has, but | think in alot of fields without the development of technology
there'd be alot of things that perhaps haven't been discovered, or can't research into.

5. Yes. Again, it'sbecause it has given people the freedom to look and do other things.
Whereas before they may have been tied down to doing jobs or being in situations that
technology helpsto release you from. Y ou know it just gives you that time to do things.

6. Yes, from how computers have developed, again, everyday things| think have helped to
develop society, yes.

7. Yes| do, because technology in communicating, being able to get to different parts more
easly now than say 15 - 20 years ago. Communication skills are even better now because
of the introduction of the Internet and being able to get to other parts of the world sending
mail. There are, though, disadvantagesto technology . . . because it will only go to a point
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and then there'll be a backsurge and you're going to find therélll bealot of . .., and |
personally think there'll be alot of unemployment dueto thefact . . . what's happening
now, alot of jobsnow . . . | know because I've got alot of friends who are actually
employed as computer specialists who feel quite guilty because they are doing people out
of ajobs. So thereisadight downside to technology. It can be good to a point, but there
are situations where | think the person would do just as good ajob, and provide the
serviceaswell whichiswhy . . . to do with teaching, | don't think they'll have computers
teaching people, because you need that human face.

8. Yesdefinitely to progress forward.

6/8. Transcribed responses to question 8 for Humanities student teachers

1. Ohthat'sadodgy one. There'stwo ways of looking at that. | have lots of different
discussionswith . . . Yesit has, becauseit's made life easier. But it's made things difficult
for people who aren't very well versed in technology because they are finding the job
situation an awful lot more difficult. | have to say it's computers and technology that have
probably aided unemployment to an extent. That's adodgy Situation. My views are that it
has not helped the situation.

2. Yesl do. But | do think things like TV diminish social relationships, because it does make
you stay at home. It encourages you not to be so social, and | suppose computers have the
same sort of thing. There hasto be abalance, | think.

3. Yes

4. Wl it's got to keep up with the rest of the world. | think things get done quicker. Things
are more precise. Well, yes| supposeit has. | know there are 'for's and against's though.

| don't know. | don't know.

5. Yes, yes. | think there are perhaps some downsides. On the whole | think we have a great
deal.

6. Yes. Computer technology for example. Aswell asthe others I've aready said.
7. Yes, | think it has benefited us, but there are downfalls as well. Personaly, | think people
arealot morelazy for it. And there are times when we take it for granted. We have a

power cut or something and everything goes to pot, doesn't it.

8. Yes. Yes| do, and the above aswell. And communications have benefited too. So
therefore yes.

7/8. Transcribed responses to question 8 for Technology A-level students
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1. Yes. All societies have benefited from technology. It makeslife alot easier. Carsredly,
that's one of the first technological advances. People use them now to conduct their
business. They can move things around quickly, help people to get to other destinations. |
suppose it could be helpful in alifestyle as such, help you get to different places instead
of walking such agreat distance. Many other things in technology really - society has
benefited, because | don't think they could do without it [technology] now. computers
help people conduct their business, do things alot faster. computers all around at the
moment, they just basically control everything. There aren't many things left now which
don't have acomputer helping them in some way.

2. Yes. Inthe same way really. Practically every aspect of our society has benefited from
technology.

3. | think without technology we wouldn't have any future, we wouldn't get anywhere. We
would just be stuck in the same position where we are. There's no way that we could
improve.

4. Yes, | think we have gained alot in the know-how of computers, and the development of
them.

5. Yes. People designing things everyday, designing things better, through new technology.
Things such as computers, they are increasing in power everyday, cars are getting better,

buildings are being built better.

6. Yesit has| suppose. It'smade our livesalot easier, but | suppose it's getting away from
doing hard work ourselves, | think we are relying a bit too much on it. But it does help.

7. Yes. The economy basically from the ease of computers being able to processloads of . .
. quicker, and aso employment.

8. Yes, theway just what | said for 7 really. Theway it'salot more efficient using
technology.

8/8. Transcribed responses to question 8 for Humanities A-level students

1. Oh definitely, with like putting men on the moon, and finding out what's out there.
Everything readly, | mean planes are quicker, whole of society is better really, | think.

2. Insomeways. | think that it's easier recording data definitely, so you can actually see the
writing, you can type it, so when you're writing out course work it's nicely presented. But
| do think it takes alot away from actually learning to write. Because especialy with a
compurter, | think computers will become so widely used. | think it [computer] takes away
the personal aspect from writing alot of the time. And also | think people don't read as
much asthey used to. | think that computers are used as an easy way. | mean | love
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reading, so it's something I'd rather do. But | think computers have taken over from. . .
whereas people used to sit and read a book, they now sit in front of acomputer. I think it's
taken away from other things that are more benficia to especially education and more
general cultura interests.

3. Yes. Things are produced alot easier and safer, and in bigger amounts.
4. Yes, | think so. | really can't think of anything.
5. Yes, because | think that for our society to move forward, technology has got to develop.

6. In many waysit hasin the production, | would say. But | suppose alot of people would
argue that jobs have been lost through it. Some things now involve less people when
thereis more technology involved. | think overal it has helped to progress things.

7. I'vegot avery liberal view towardsthat. Yes| think society as awhole has benefited by
technology in terms of industry, but at the sametime| think it hasactualy . . . aswell as
benefiting our society we've had aside effect, it's actually ruined our environment. | think
it has benefited our society.

8. Yesand No, because | mean when you look at the news and you see that there are some
people. . . there'slike alot of computerised robot taking over jobs, Ford's and stuff, and
people being laid off, | mean it'smaking it easier and more efficient, but it's also putting
people out of work. So I think it's like a 50/50 answer. Yes and No.

Question 9: Do you think our society is dependent on technol ogy?
Sub-question: Where on a scale of 1 to 9 would you place any dependency?

1/9. Transcribed responses to question 9 for D& T teachers

1. Yesingenerd | think so.
That really depends on who in society you are looking at, because | think that different
groups have different dependencies. | think that some of the pupils | teach have avery
high dependency on technology. Whereas perhaps in aless well-off areathey may have a
lower dependency on technology; say 5.

2. Yes| guessit has become so definitely, yes.
| think it isvery high, | would say 8 or 9.

3. If you mean by 'our society' western industrial society, | think the answer againisclearly
yes. If technology was withdrawn, we would be at avery low level materialy, and socialy
and every other way. The best thing that technology has done for usredly, it's very much
like the Roman and Greek times, has freed us up and given us the time to pursue other
intellectual pursuit's, and so society has progressed. If we were at subsistence levelswe
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wouldn't have progressed intellectually and culturally anywherein life asfar aswe have
done, largely because technology has given us the freedom and the time to do it.
In terms of our society, | would say 8 or a9.

4. Absolutely, but totally unaware of itin alot of cases.
| think it has got to be up at the top. | think it's got to be 8 or 9. Particularly the devel oped
world. Obvioudly parts of Africa, deserts placeslike that it's got to be the other end,
because they only use the technology that they make themselves. In the western world, the
developed world | think we are totally dependent onit.

5. I've been talking today to 5th years, sorry year 11's, in preparation for their exams and
trying to do some revision, and reminding them that 150 years ago how would they have
existed without plastics, because they would have to, there being only natura resins and
cellulose to a certain extent, but nothing to what they've got now. They were going
through the list and realising what they could and couldn't wear, what they could or
couldn't listen to, and what they could or couldn't do, and they were suddenly realising
that the mgjority of their lifeis dependent on plastics. And that's purely technology based
industry developing slowly from 150 years ago.

I would placeit 8 to 9 because we could exist, but we couldn't exist in the way that we are
doing at the moment. Our society would have to change totdly if technology was some
how dispensed with. Then again technology isn't only high technology, so any
manipulation of materials would still cause a primitive society avery high dependency on
technology.

6. | don't think society would exist in quite the same way without the current use of
technology, without electronics to help. It's changed the number of people working in
certain offices, reduced them by quite alot. We have the same sort of thing at times, but
many more people involved in administration.

Fairly high, probably towards the 9 because | think if you lost some technologiesit would
bring quite big changesin social structure and employment of people, which would
change society.

7. Almogt totally now | would imagine, yes.
| would say for in modern society we are probably nearer 9.

8. Wdll | mean life-styles are set up to use it. Therefore you fashion things round it. | think
for instance the video recorder has been avery useful tool. OK televisionis, but | also
think that with the tool of the video, one has been able to be very selective about what you
want to watch, and what you want your siblingsto watch. So | think that if you look at it
from that point of view we are dependent on it and use it and we use it as arecreational
activity very much in the home. And it has been pointed out that children are more
sedentary than they used to be because then there is something to give them information,
it may not be just pure entertainment. They are happy to sit down and listen to something,
absorb information, or use a computer game, as opposed to going outside and kicking a
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ball. Also parents, if they have lots of children or abusy life-style they use these thingsin
order to educate, entertain their family/children. So | think they do. . . | think one does
become dependent on it, expect a money machine to be there to be available for you to
use. You don't want to go in there during banking hours, because they are exactly the
same hours you have. But you are dependent on technology in awashing machine. You
know you don't do it by hand, that sort of thing.

For city people, town peoplethey | think rely onit alot. Y ou know it might be 7 or 8. But
| think "country people”’ who have chosen to live out in the countryside are in adlightly
different aspect. | mean this a mass generalisation, | think they are less dependent oniit. |
mean for instance being a technology teacher where | livein avillage we get power cuts at
certain times. So we make sure that we are set-up just in case we have a power-cut. S0 if
we did we could exist for quite along time without using electricity or gasor oil. So |
mean you set yourself up accordingly. That's perhaps an awareness of technology. Y ou
know if you live up in the north of Scotland you'd be prepared for such things. | don't
know whether that's because the teacher | am or it's because of the person | am. | would
think they are lessdependent oniit . . . say 5 and the others say perhaps 8.

2/9. Transcribed responses to question 9 for Humanities teachers

1. | think nowadays it probably is Y es. Certainly looking at the youngsters. They all seem
to have ready accessto al types of Hi-Fi's, computers and so forth. | think it stops their
imagination agreat dedl
Probably about 7 at the moment.

2. Yesl think it isvery much so. People going into hospital or wherever are completely
dependent on computerised machines which monitor their life and al therest of it; like
supplies of oxygen and such like. Many doctors rely to great extent on that, medicine,
getting to work. Be impossible without technology, you know if you lived 50 miles away
from where you work, you couldn't get there within aday or two if you didn't have a
modern means of transport.

In terms of our society | would say 8.

3. Yes. | mean absolutely. Now that we don't actually make aliving off the land ourselves,
now that we are not self-sufficient, and we are not in subsistence production, the very fact
that we have to come to work most of usin a car, means that we are dependent on that
technology, the technology of maintaining roads, of oil production being available so very
much so. Yes, | think we would grind to a halt.

I think I've got to go all the way for 9 in our current society. | mean if we are talking about
Britain then 9.

4. Yes
9
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5. Yes
8 or 9. Asasociety we are totally dependent on technology.

6. Ohyes. In Britain today, transport technology, communications technology, in education
we are increasingly technology dependent. When | started teaching 18 years ago, and |
think of the lack of technology, and my view on technology is when technology comes
along, people look at it and say how can | useit rather than say what do | need let's
devel op the technology.

In general for society up onthe 7, 8, 9 at the moment. If for instance transport technol ogy
went society would collapse because everything is built on that communications
technology, and what happened in Y ugod avia—when in war those linkage technologies
went the society collapsed. The technology of war was so great imposed on a society
which wasn't ableto handle it, but it destroyed it, so yesit's very dependent on technology.

7. Nol don't.
Say about 4.

3/9. Transcribed responses to question 9 for parents in technology jobs

1. Absolutely.
0.

2. Yes, morethan it should be.
| think probably the 7.

3. Yes
9.

4. Itisnow. Yesl do.
We are greatly dependent on technology. In amodern society like we have in England, if
you were to suddenly take away e ectric power, the mottor car, the thingswerely on a
day-to-day basis the average family would be in chaos. They wouldn't know how to
survive. Yet you look at familiesin 3rd world countries they treat these as not so essential.
They are used to living without, they would survive. But | think alot of families. . . if you
were to suddenly take away the technology which we use everyday, they'd be forced to. . .
I'd put 9.

5. | supposeinaway itis, actudly, yes.
| would say 7.

6. Yes, | think it has become dependent.
Between 7 and 8.
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7. Yes
Wl to be quite honest, particularly in this day and age, you've got to be up at the 9.

4/9. Transcribed responses to question 9 for parents in non-technology jobs

1. [No answer]
5

2. Yes| do, because everywhere you go people have got mobile phones. They can't live
without a computer. They can't talk to each other now without some form of abbreviation

zZipped into that machine. The youngsters are not human. If they can't play a Game Boy or

they can't play a Sega. Or evenif they've got a proper home computer, they must have
games on it. And why?it's not meant for that, you write your story on it, and leave it
alone. My husband always saysit'sawonderful thing; | don't think it is.

| think it's No. 6.

3. Definitely now. | don't think we could go back to being. . .
About 7 | should think.

4. It appearsto be going that way, yes.
In the society we are living in at the moment, | would say 7.

5. I think probably yes, afair bit. It would collapse around us, it would make life alot harder
for people.
7/8 or even 9.

6. Yes, | would think it is by now, definitely when you think of hospitals and dl the
technology used in hospitals; we're very dependent there, yes.
It's got to be up at about 8, | would have thought.

7. Yes, | think it has become that way.
| suppose about half-way, about 5.

8. Ohyes, | would think so. Yes.
5.

5/9. Transcribed responses to question 9 for D& T student teachers

1. | think it's becoming dependent, yes. The way things have developed now | think we
would find it very hard going back to square one. Yes, | think it would be very difficult.

I'dsay 7.

2. Yes, most definitely. There's no question of that.
Society asawhole? | would say is about number 8, if not number 9.
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3. Yesitis.
It's quite high redlly, in thisday and age. | think you aretalking 7 or 8.

4. Yes
6.

5. Yesl do. Yesbecause | think everything isinter-dependent. If you haven't got the
technology on the farm, you're not going to produce as much food, and if you haven't got
enough food, then it's going to affect the way the whole society is run. If you haven't got
transport, you cannot get your goods around. If you haven't got energy whichisan
important technological advancement, you can't make things, you can't do things. So |
think without these things, they are al inter-related. If one breaks down you notice it don't
youl.
| would say 9.

6. | suppose some aspects of it are yes, are dependent on technology.
| would have said somewhere about 6 or 7.

7. Atthe moment . . . well we are and we aren't. We are in the sense that without it we'd be.. .
. well, yes, we are. We'd be completely lost without technology. To be honest, we wouldn't
be here now if we hadn't invented the wheel. And the wheel was the first stepping stone on
thetechnological . . . so yes. Wewouldn't be here today if we didn't have technology. So
yes we definitely depend on technology.

9 no question about it.

8. Yes. We've progressed to such a state now that technology's very important. It's
responsible for alot of things.

8, | think we are very dependent.

6/9. Transcribed responses to guestion 9 for Humanities student teachers

1. Itisbecoming so.
Probably about 7.

2. Our society is, yes, | think so.
| would say probably about 8.

3. Yes, and becoming more and more so.
Well at least 8.

4. Itissonow. | would say it isnow.
I'd say 8.
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5. Yes, | think we can't escape it now.
8.

6. Yes
| would say 9.

7. Yes, | thinkitis.
Probably about 7.

8. | think we are now. Maybe too dependent because when things go wrong it sort of stops
for awhile.

It depends on which part of the world you arein | suppose, but between 7 and 8.

7/9. Transcribed responses to question 9 for Technology A-level students

1. Yes. Redly every single aspect somewhere. Maybe not right in the beginning, nor right at
the end, but in the middle | suppose, technology hasto be used. Even farmers see how
they work on the land, they still have to use their tractors, which is technology, help them
work the land make good use of it with tractors. But nowadays they have such huge
fields, and to get the crop in so quickly because they need the money, and have to use
tractorsjust to help them do it.

I'd say 7.

2. Yes. Everything we do would just fall apart if there wasn't technology.
0.

3. Well no because you've got to have a balance of everything, but | think that if we didn't
have technology then that would be a great loss.
It would be quite high. I'd probably say 7, 8, 9.

4. 1 think it has become alot more dependent of late. | wouldn't say it was dependent though,
not particularly.
I'd say about 5.

5. Yes
| would say 7.

6. Yes. | don't think much of our businesses could run without al the technology we have at
the moment; they'd be a bit stuck. There'salot of work they have to get through. It doesn't
half help them to cope the technology.

For the more important jobs | suppose it would be quite high like 7 to 8.

7. Yes
About 5.
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8. Yesvery much so.
Round about 6, round about 7.

8/9. Transcribed responses to question 9 for Humanities A-level students

1. | supposeitisredly. It must be dependent on some sort of technology. Otherwise you
wouldn't get anywhere without it. Y ou would still be back in the dark ages.
8 - | think it's quite high.

2. Yes| do. Definitely because | think with more new industries coming in, | think
definitely. They are so dependent on their computers that if their computers shut down
somehow, then the whole country would go haywire. The telephone systems went down
with their computers or Gas Board or whatever | think the whole country would bein. . .,
or that area, would definitely bein disaster. So | think we are very dependent on
technology.

About 7 I'd say.

3. Wouldn't say it was totally dependent, but to some degree yes.
5.

4. | think so now. Y esthey have become [dependent] becauseit's there now and we know
how to useit. | think alot of people would be lost without it.
I'd say it'sabout 8t0 9.

5. Yes
7 or 8.

6. Yes. | think it has progressed enough that we do rely on it now.
| would say probably 6.

7. Very much so now. Yes. Interms of everything becoming . . . wherever you go for ajob,
they'll ask you if you have any understanding of computers, if you can driveacar. Yes|
think that we are very dependent on technology.

I think something in the neighbourhood of 8. I'm quite reliant on technology, yes.

8. Definitely.
Say about 7.

Transcribed by Stan Owers—1999-2000
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Appendix 10 - Tabular summary of key-word responsesto question 2
Can you describe briefly what is meant by technol ogy?
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Key D&T Human Par- Par- Tech- Human Tech- Human Key-
words teach- -ities ents ents nology -ities nology -ities word

in ers teach- in in non student student A.level A.level useage
curric ers tech tech teach- teach- stud- stud- count

Keywords doc's jobs jobs ers ers ents ents
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Information (0] (0] (0] 1 1 (0] (0] (0] 2
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Key D&T  Human Par-
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Appendix 11 - Education/Industry Link initiatives

In the face of acurriculum that was perceived to be incomplete, many intiatives were
introduced by minority groups that offered a service to education, and many with government
backing. The details shown here come from two sources:

» A publication entitled 'School/Industry Links: A Directory of Organisations, and
» Literature or leeflets published by the initiatives.

Thefirst of these two sources was prepared for the Department of Education and Science, the
Department of Trade and Industry, and the Welsh Office by the Central Office of
Information, and published in 1988. The foreword states:

The Industry Y ear 1986 campaign laid the foundation for a positive change in the anti-
industry attitudes which can still be found in our society. The Industry Matters campaign
is carrying forward the momentum which Industry Y ear generated. A new spirit of better
mutual understanding between schools and business has been forged, as demonstrated
not just by the number but also the by the quality of new partnerships between schools
and employers. But thereis still much to do. We want every school involved with local
industry and commerce because it is central to our policy that pupils experiences at
school should have increasing relevance to adult life and the world of work.

The organisations listed here are to be commended for their efforts. We hope that this
expanded and updated directory will help the development of new and stronger links
between schools and industry to the whole community. We urge teachers, governors and
employers to make use of the wide range of activities and materials which the contributors
to this directory can make available.

Signed jointly by:

Rt Hon. Kenneth Baker, MP, Secretary of State for Education and Science,

Rt Hon. The Lord Y oung of Graffham, Secretary of State for Trade and Industry,
Rt Hon. Peter Walker, MP, Secretary of State for Wales.

The foreword provides evidence that the Government were trying to make education more
relevant. The Directory of School/Industry links listed:

 contacts by region in the whole country,
» contactsin Central Government, and resources available from them, and
 independent organisations offering a service to education.

A brief selection from the Directory appears below. A selection of initiatives not in the
directory areincluded in thislist, the details extracted from published information. All these
organisations offer a dedicated service to education:
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1 Association of British Chambers of Commerce; the aimsincluded:

+ ... toencourage linkslocaly between industry and commerce and schools, which
will ensure the entry into employment of adequately motivated and trainable young
people.

2 Banking Information Services (BiS) was a specialist education unit, with aremit to
develop partnerships between education and the banking industry to their mutual benefit.
Their third aim was:

+ to encourage the integration into the curriculum of provision for Economic and
Industrial Understanding, and especially the management of personal and business
finance;

3 British Association for the Advancement of Science the ams included:

+ The popularisation of science and stimulation of discussion about science and
technology and their social consequences.

4  British Gas Education was a dedicated department within British Gas plc and
responsible for liaison with education in the widest sense. Through its programme of

support for education, British Gas aimed to:

+ help raise awareness of the importance of industry to the national economy; in
particular the contribution made by the Company;

5 British Institute of Management.

6 Building Experiences Trust is concerned with preparing young people to respond
effectively to the challenge of the Built Environment. One of the aimswas:

+ to help young people become visually literate, and articulate in the subject of their
surroundings;

7  Careers Research and Advisory Centre Ltd (CRAC), isalink organization working at
the interface of education and business and concerned with supporting both in the
development of quality partnership activity. CRAC's aimsincluded:

+ enhance young people's knowledge and understanding of industry and commerce;

8  Civil Engineering Careers Service

9 Confederation of British Industry; the aimsincluded:
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10

11

12

13

14

15

16

+ ... To encourage schemes which bring about a closer understanding between
schools and al levels of education and industry.

Department of Education and Science
Department of Employment
Department of Trade and Industry

Eastern Region Teacher Education Consortium (ERTEC) comprised six higher
education establishments and The Engineering Council. Theinitiative, one of 18
successful bids out of 128 for 'Enterprise in Higher Education’ funding, began afive
year programmein 1990.

From the beginning, ERTEC planned an innovative programme of staff and student
teacher secondments and placements in industry, a ongside the devel opment of more
enterprising approaches to teaching and learning, and new course components. The
purpose was to create a new generation of teachers with an understanding of the national
economy and of the way industry and commerce work - teachers who were at home at a
sales planning meeting or in afactory, aswell asin a classroom.

Engineering Careers Information Service; the aimsincluded:

+ To provide careers advice and information covering the whole spectrum of careersin
the manufacturing engineering industry.

Engineering Council; the aimsincluded:

+ Toincrease public awareness of the role of engineering in society, and to
demonstrate the direct and beneficial impact good engineering has on everyday life.

Enterprise Awareness in Teacher Education (EATE), was established in 1989 to ensure
that issues relating to enterprise, economic and industrial awareness were built into all
approachesto initial teacher training (ITT). The ams included:

+ the promotion of staff development within all colleges of teacher training so that
issues relating to enterprise, economic and industrial awareness are incorporated into
all coursesfor trainee teachers;

+ the development among young people of arange of skills, competences and attitudes
wider than the traditionally academic, and which have direct currency in contempory
society;

+ active co-operation between the key elements of education and industry in any local
community;
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17 Geography Schools Industry Project (GSIP) started nationally in 1985 with a central
team at the University of Oxford. Therewere 19 LEA based groupsinvolved in the first
phase of the project (1984-89), comprising more than 140 schools participating in
curriculum development. These groups worked with local industry and the local
community. A second phase commenced in 1989, with some 24 participating LEA's.
The aims included:

+ Developing pupils capabilities to use and apply knowledge, understanding, skills
and attitudes, and undertake enquiries and action in relation to issues affecting their
own lives. Such issueswill relate to their roles as consumers, producers and citizens

18 Industrial Experience; the aims included:

+ To provide opportunities for young people to spend six months in industry or
commerce between leaving the sixth form and going into higher education.

19 Industrial Society helps organisations become more effective, productive and customer
orientated through a more committed and motivated workforce. The Society doesthis
by running courses and conferences and advising organisationsin al sectorsincluding
Education. The aimsincluded:

+ Toincrease understanding of the necessary place of industry and commerce in the
creation of the nation's wealth, and the need for a positive and open-minded
attitude to industry and commerce.

20 Industry Matters was an enterprise hosted by the RSA® as part of the ‘Thanks to
Industry 1986' campaign. The educationa aims included:

+ 'link al secondary schools, and as many primary schools as possible, with local
companies, industries and individua employees. The main aim will be to develop
mutual understanding and to concentrate on curriculum development'—~Nicholl and
Selfe (1985:1.1).

21 Institute of Directors; the aimsincluded:

+ To ensurethat there are good links between schools and business so that the future
business |eaders of tomorrow are not deterred from careersin business, industry or
commerce.

22 Indtitution of Electrical Engineers; the aimsincluded:

+ To create agreater understanding and awareness of the electrical and electronic

® The Royal Society for the encouragment of Arts, Manufacures and Commerce
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23

24

25

26

27

profession among schools.
Institution of Mechanical Engineers; the aims included:

+ To create an improved awareness of the mechanical engineering profession among
schools.

Mini-Enterprise in Schools Project (MESP); the aimsinclude:

provides a specialist support service to devel op ‘enterprise awareness in education;
helps pupils understand the concept of 'enterprise’;

enables pupils to learn about the structure of companies and how they work;
provides a structured basis for understanding the local economic and/or community
infrastructure;

+ + + +

National Electronics Council; the aims included:

+ To provideinformation on the current and future roles of the electronic and
information technology industry. ...

+ To create links and contacts between representatives of industry and education, for
the benefit of pupils.

SCIP - After the Ruskin College (Oxford) speech in 1976, by the then Prime Minister
James Callaghan (now Lord Callaghan), one of the initiatives proposed was the Schools
Council Industry Project. Thiswas accepted, and the project started in 1978.
Subsequently it was changed to Schools Curriculum Industry Partnership thus retaining
the SCIP acronym. The aims of SCIP included:

+ to enable young people, irrespective of ability, age, gender or race, to participate
effectively in arapidly changing society;

+ to enable young people to develop qualities of personal initiative and enterprise;

+ todevelop and sustain quality partnerships between education, industry and the
wider community;

+ to promote economic and industrial understanding (EIU) in all key stages of the
Nationa Curriculum;

SATRO - Starting in 1971, a network of more than 40 Science and Technology
Regional Organisations was established. SATRO's operate throughout the United
Kingdom under the guidance of the Standing Conference on Schools' Science and
Technology (SCSST); thisis an independent national organisation established to
promote the devel opment of science and technology in schools.

The SCSST was formed in 1971 on the initiative of HRH The Duke of Edinburgh and a
group of distinguished educationalists and industrialists, and has amission to excite
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young people about science and technology, industry and engineering.
28 Society of Education Officers; the aimsincluded:

+ Professiona body providing advice to its members.
+ To encourage a better understanding and closer working relationship between
education and industry.

29 Standing Conference on Schools Science and Technology; the aims included:

+ To promote developments in schools which enhance young peoples understanding
of Science, engineering, industry and technology.

30 Teacher Placement Service: 'The aim of the TPSisto ensure that a placement in
businessis built into the career profile of every teacher as an essential aspect of
professiona development. Thiswill only be achieved if the Service deliversaquality
experience which providesidentifiable benefits to teachers, company, school and above
al pupils - Peter Davies, National Director for the TPS 1989.

31 Technical Vocationa Education Initiative - an initiative announced by Prime Minister
Margaret Thatcher (1982:271) for implementation as a pilot scheme September 1983.
TVEI was then '"amagjor [national] initiative to give young people aged 14-18 wider and
richer education so that:

more seek and gain skills and qualifications of direct value at work;

they experience a balanced education involving modern approaches to technology;

they apply their skills and qualifications to real-life problems;

there is an emphasis on initiative, motivation, enterprise and other areas of
personal development;

they get planned work experience and are better prepared for the world of work;

+ industry, commerce and public services have confidence in the curriculum.’

+ + + +

+

The Technica and Vocationa Education Initiative found alot of support, and not least
because of the positive aims. However, there were concerns about creating a 'divided
curriculum’ that perpetuated 'Victorian views of knowledge and socid class—McCulloch
(1994:60).

Although the TVEI budget amounted to £1 billion, it was always a bolt-on initiative, and
therefore most unlikely to change the mainstream educational philosophy and culture.

32. Technology Enhancement Programme (TEP) was initiated asa pilot trial in 1991 for a
period of three years. The programme ‘was intended for studentsin the 14-19 age
range following design and technology courses and brings together the teaching of
technology, science and mathematics.' It was sponsored by the Gatsby Charitable
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33

35

Foundation, and managed by The Engineering Council. During the pilot phase, the TEP
worked collaboratively with 70 schools across the country—see Neighbourhood
Engineers Education Briefing, Autumn 1994.

By 1999, more than '1200 secondary schools and colleges across the UK were part of
the Technology Enhancement Programme—issue 17, TEP News and Views.

TEP make available an extensive range of high-quality teaching/learning materials.

Understanding British Industry (UBI) began in 1977 as a project of the Confederation
of British Industry (CBI) Education Foundation. UBI had three aims:

+ toimprove understanding of industry, commerce and wealth creation among
teachers of secondary school pupils.

+ to help teachersto influence school curricula and examinations, bringing the lessons
taught in school more into line with the needs of adult life.

+ toimprove understanding of the education system among peoplein industry and
business.

From the time UBI began, the secondment of teachers to business was atop priority. In
1988 the Department of Trade and Industry produced a White Paper making teacher
placementsin business one of their magjor programmes and with the money to back it.
After a'pilot’ programme, the Teacher Placement Service (TPS) beganin May 1989 asa
national service and was managed by UBI as part of The Enterprise and Education
Initiative.

Understanding Electricity was the educationa service operated by the Electricity
Association on behalf of the major electricity companiesin the UK and Eire. The
purpose of the service was to make available to teachers and pupils, in primary and
secondary schools, information and learning materia about the nature of eectricity, its
production, distribution and consumption, and the part it playsin modern life. Theams
included:

+ Assig teachers to implement the eectrical content of the National Curriculum;
+ Provide support for Industry/Education liaison;

Understanding Industry: the aims included:

+ To provide 16-19 year-old students with a better understanding of industry and
commerce; and to do thisin some depth in the school timetable.

+ Toinvolveteachersin the development of Ul as a curriculum resource.

To involve business managersin their local schools.

+ Understanding Industry is anational organisation with over 30 Regional Organisers
and is the only education/industry liaison organisation which specialisesin putting

+
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managers in front of studentsin curriculm time.

+ Through its eight-part course Understanding Industry aims to demonstrate to those
staying on in education (the future opinion-formers) how a company operates and
why successful companies are necessary to create the nation's wealth.

+ Understanding Industry maintainsthat it isvital for all students, regardless of their
eventual careers, to understand these processes.

+ Ul isnot aseries of lectures on industry and commerce, nor isit arecruiting
exercise.
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Appendix 12 -

" Knowledge 2000" - Conference on the Knowledge Driven Economy
Held Tuesday 7th March 2000

Programme & Speeches.

Speakers:

Stephen Byers

David Blunkett

Tony Blair

Antonio Guterres
Digby Jones
John Monks

Chris Humphries

Tony Dubbins

Sharon Reed

Eric Newton

Richard Holroyd

Cathy Tinston

Pat Macdonad
Va Pugh

Secretary of State for Trade
and Industry

Secretary of State for Education

and Employment

The Prime Minister

Portuguese Prime Minister
Director General - CBI
General Secretary - TUC

Director Generdl,

British Chambers of Commerce

Genera Secretary, Graphicd,
Paper and Media Union

Managing Director -
FrameStore

Managing Director -
John Heathcoat & Co Ltd

Head of Training, HSBC
North West Regional Officer,
UNIFI (HSBC)

Human Resources Manager,
Littlewoods Nationa Officer,
USDAW (Littlewoods)

Topic
The importance of the

Knowledge Economy

The development of skills
through education

The Knowledge Economy -
Accessfor all

The European perspective
Fit for the Future
Investment in people

Skillg/Training and the
Changing Labour Market

Closing the
performance gap

Credtivity; innovation;
use of technology

Global competition, Research
and Devel opment, Continuous
improvement and
environmental awareness

Development of key skills
in the workplace

Working in partnership
to attain common goals
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Appendix 13 - Knowledge, educational philosophy
and the health of manufacturing industry

By 1870, the output per capita in Britain was the highest in the world; 'life was very hard for
most peoplé€, but the 'average working man and hisfamily had area income, better than his
equal in other countries—Ackrill (1987:3). 'About 40 per cent of al ... traded manufactured
goods ... were madein Britain'; by 1880, the value of Britain's exports exceeded that of
Germany, her 'exporting riva’, by over 'two and a half times—Ackrill (ibid). For any
country, exports of manufactured goods provides an indicator of the health of manufacturing
industry, as well as entrepreneurial drive, and such industry is a primary source of wealth
creation.

The Great Exhibition of 1851 celebrated ‘the supremacy of British technol ogy'—Ashby
(2958:50). 'British manufacturers ... won most of the awards in all classes of exhibits—
Hazeldean (1986), Appendix 2. But it was the 'high noon' for British industry—Rolt
(1970:148). Britain'sindustrial prowess would never be the same—Rolt (1970:177).

The Industrial Revolution was first experienced by Britain; it began about the middle of the
eighteenth century, and by 1850 Britain was the workshop of the world—Rubinstein
(1993:1). TheIndustria Revolution began first in the UK because of anew convergent
synthesis. Although some ‘'ingredients could be found in other parts of the world, the
'British combination was unique—Ackrill (1987:4). The primary 'ingredients included:

'Natural resources: Water, Coal, and Iron,
» Brick-clay and Timber,

» Agriculture and its Products,

» Population Growth,

» Skillsand Inventiveness,

e Capitd,

» Socid Mohility,

* TheDomestic Market,

» Export Markets—Ackrill (1987:4-9).

The Industrial Revolution was underpinned by entrepreneurial drive, and inventiveness that
produced a continuous stream of new and evolving technol ogies—page 66. The UK became
the workshop of the world ssmply because of its export performance; this once-happy state
of affairs, and the UK's subsequent decline, are dl too clearly captured in Fig. A13.01 below.

Note: Trade dtatistics have traditionally been based on Customs documentation. With the
completion of the European Single Market at the end of 1992, Customs declarations for
goods traded between EC Member States were abolished and a new system for the collection
of intra-EC trade statistics came into force. (The system for compilling trade with countries
outside the EC, based on Customs declarations, continues unchanged.)—Central Statistical
Office June 1993.
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Exports of manufactured goods expressed as a percent share of total for 11 main manufacturing countries
Note: Canada not shown to allow formatting within page confines.

Year Total UK D B/L France Itay Nlands Sweden Switzd USA Japan Ref's
$ Bill'n share share share share share share share share share share

1899 31 332

1913 6.5 302

1929 119 229

1937 91 213

1948 186 293

1950 201 254

1955 3399 199 154 6.4 9.3 33 38 2.6 35 244 51

1960 5255 165 193 5.8 9.6 51 4.0 31 33 216 6.9

1965 83.01 138 19.2 6.3 8.8 6.8 44 33 32 203 94

1970 1543 106 199 6.2 8.8 7.2 44 34 30 186 117

1975 391.7 91 203 58 10.2 7.5 49 35 31 177 136

1980 837.5 9.7 199 57 100 7.9 4.6 2.9 33 170 149

1985 864.1 79 187 4.6 85 7.8 41 2.9 30 167 197

1989 15211 82 204 5.2 9.1 8.3 45 2.9 32 158 176

1993 6.0

Ref. 1 The British Economy Key Statistics 1900—1970 Table N, The London and Cambridge Economic Service

Ref. 2 Monthly Review of External Trade Statistics, Annual Supplement No. 1, 1980, Table E2. Prepared by Government

Statistical Service

Ref. 3 Monthly Review of External Trade Statistics, Annual Supplement No. 9, 1988, Table E2. Prepared by Government

Statistical Service

ESR/ Iz(l: (le\/lonthly Review of External Trade Statistics, No. 177, October, 1988, Table E2. Prepared by Government Statistical

Ref. 5 The 6% figure for 1993 was quoted by Michael Heseltine and reported in The Times November 24 1993. Heseltine was
comparing 1913 at 31% with 1993 at 6%.

ORARMDMWWNNNRRRRRR

Fig. A13.01 - World trade in manufactured goods 1899 to 1993

Fig. A13.01 summarises the total of world trade in $ Billions of manufactured goods by the
‘eleven main manufacturing countries (mmcs), showing their shares (Canada omitted, to
contain table within page). For the UK, analysis reveals a number of serious concerns.

e in 1899, the UK had a33.2% share that fell to 6% by 1993,

e in 1955, the UK's share was 19.9%, Germany (D) had 15.4%, the USA had 24.4% and
Japan had 5.1%,

» by 1989, the shares for the UK, Germany, USA, and Japan were 8.2%, 20.4%, 15.8% and
17.6% respectively,

* between 1955 and 1989, the total world-wide export trade rose from $33.99 to $1521.1
billions, but the UK share declined substantially from 19.9% to 8.2%, and was the only
country to experience such aloss.

These datain Fig. A13.01 are plotted as percent change over 1955 for the period 1960 to
1989, and the curves appear in Fig. A13.02 below (Note: The valuesfor Italy and Japan are
so high that they run off the graph scale; hence these two countries are omitted). From Fig.
A13.02, it may be seen that the UK has the lowest curve, and thus the worst performance;
just one of many causes for serious concern.
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Fig. A13.02 - Exports of manufactured goods as a proportion of 1955 level - %

While the second column of Fig. A13.01 shows the total value of world trade in monetary
terms, it seriously masks the paradigm that every society barters (trades) according to its
knowledge, productivity, and capability—see aso p28. So trading success influences the
quality of economic survival for any society that has become industrialised, and is very much
dependent on the quality, productivity, and capability of its technology—in other words its
standard of living is governed by its demonstrated skills.

For the 'mediaeval Londoner’, manufacturing industry was a primary source of income; he
'lived by producing and selling objects of demand rather than by financing others or carrying
goods—~Fay (1950:123). Through ‘foreign trade', 'capital was accumulated' which funded
‘further expansion of ... trade', and 'the building of great houses in town and country, the
improvement of the land, and the increase of industry'—Fay (1950:127).

"The Industrial Revolution was financed from the profits of foreign trade—Fay (1950:127).
Hence the early fabric of much of our society, the built environment, was made possible
through weadlth created by the Industrial Revolution. However, ‘athough industry gave us an
empire and made Britain for awhile the most powerful nation on earth, we took the rewards
while disparaging the means—Redhead (1986), see Attachment 4.
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Appendix 13.01 - Knowledge, invention and product devel opment

In manufacturing, during the Industrial Revolution, ‘'many of the improvementsin production,
... were made not by theoretical and mathematical calculations, but by practical men on the
spot trying this and that until they found something that worked'—Ackrill (1987:6).

‘British workmen' became famous overseas 'for their practical cleverness—Ackrill (1987:6).
'Important discoveries were made without understanding ‘why the process worked', leading

to an ‘admiration of the practical man, rather than the theoretician ... a dangerous attitude as
technology became more sophisticated—Ackrill (ibid).

However, there was another interpretation:

‘Already in the 19th Century British workers were thought to be more restrictive in their
attitudes and more resistant to change than workers abroad, especialy in Americaand
Germany ... . One contributing cause may have been the craft tradition, embodied in craft
unions, and reflecting the gradual historical evolution from workshop to factory in
Britain, in contrast to the more sudden arriva of modern manufacturing in countries that
were later startersindustrialy'—Mathews et al (1982:114).

Although in 1851 the Great Exhibition celebrated the UK'sindustrial prowess, it was seen as
‘apageant of complacent self-congratul ation'—Ashby (1958:30). The International
Exhibition of 1867, showed an aarming decline of industrial supremacy; 'Britain took only
ten of ninety prizes—Barnett (1986:99).

Thisdire 'performance’ created shock waves, prompting the House of Commons to appoint a
Select Committee, 'the first of repeated ... official anayses of defective British education and
training for technological success that were to follow over the next century ...'—Barnett
(1986:99)—see section 07.04.06 Report of a Select Committee - 1868, p120 thisthesis. But
130 years later, an educationa philosophy which recognises the importance and contribution
of industry and technology in our daily livesis still being sought.

Asdiscussed on page 217, Industry Y ear 1986 was just one of the initiatives introduced in an
endeavour to bring about change in society aswell asin education. In support of the
initiative, the RSA* produced a video film with the title Thanks to INDUSTRY", and it was
made available to schools. One of the points made in the film was:

'‘Some Japanese researchers recently looked for the origin of the 100 most successful
post-war industries, and they discovered that the ideas for more than half of them came
from Britain'—Redhead (1986), see Attachment 4.

* The Royal Society for the encouragement of Arts, Manufactures and Commerce
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However, did our society create any wealth from the inventions? Reporting on the 'Y ear of
Invention Awards held on Monday 8 February 1993, Arnold writes:

'Howard Davies, Director-Genera of the CBI, gave two cheersfor British Industry,
which he said was hot on invention but cold on product development.’

Arnold also reported:

'In arecent survey of the 22 top OECD countries, Britain came twentieth for product
development. Japan, of course, cametop. Why isit, | asked Mr [Takio] Fuji, [genera
manager Toshiba Europe] later, that the Japanese are so much better at product
development than anyone else? He said that in Japan engineers had a complete
education, not just engineering but product development, marketing and managing as
well. But most important of al, they enjoyed a much higher socia status than engineers
in Britain, who are considered inferior to scientists and doctors.'

It'squite true. Engineers are under-rated heré—Arnold The Observer 14 February 1993.

Appendix 13.02 - Health of manufacturing industry - other recent indicators

Fig. A13.01 provides one measure of the health of manufacturing industry in the UK, but
what about other measures and trends?

Year  Japan GB USA Germany France
1990 1761 2129 7310 2695 944
1991 1815 2486 9036 2867 1094
1992 1717 2618 11869 3104 1274
1993 1916 2813 12535 3459 1517
1994 2290 3212 14798 4294 1631
1995 2700 3425 16588 5054 1808
1996 3861 3440 20828 5695 2307
1997 4845 3939 22736 7436 2496
1998 6098 4383 28356 9112 3322
1999 7255 4741 29463 10897 3633
Source: Patent Cooperation Treaty (PCT), published by
World Intellectual Property Organization (WIPO)

Fig. A13.03 - Patent applications by the leading
industrial nations since 1990

Fig. A13.03 above provides a summary of patent applications by the top five countries who
participate in the 'Patent Cooperation Treaty'; they provide an indicator of inventive
performance which was one of the hal-marks of the Industrial Revolution:

We were so inventive and so successful that by 1851, the year of the Great Exhibition, we
were able to celebrate our world leadership in industry—Hazel dean (1986), see Appendix
2.
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The PCT isaservice run by WIPO® based in Geneva—Fig. A13.04. In July 2000, there
were 108 PCT member countries. Theinformation for Fig. A13.03 was provided by Steve
van Dulken, Patent Documentation Manager at the British Library.

Fig. A13.04 below presentsthe figuresin Fig. A13.03 plotted as graphs. The plots track the
percentage change over the status in 1990, and these data were used by The Times Higher
Education Supplement 28 July 2000, illustrating 'UK plc'sailing research industry ...".
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Source: Patent Cooperation Treaty, published by World Intellectual Property Organization

Fig. A13.04 - Percentage change in patent applications since 1990
by five leading industrial countries

van Dulken at the British Library argues that the chart ... reflects the economic problems
Germany and Japan have experienced, and their recovery, and Britain's appalling decline—
see Derwent website®. Britain's appalling declineis graphicaly illustrated in Fig. A13.04.

So after being the workshop of the world in 1850—Rubinstein (1993:1), examination of Fig.
A13.01 shows that from the early 20th Century, the UK experienced significant industrial
and economic decline. Fig. A13.04 shows that our inventive performance, asa

society, continues to decline, but what is the economic impact? Fig. A13.05 below showsthe
Gross Domestic Product (GDP) for the same five industrial countries. Thisinformation was
downloaded from the DTi website in September 2000; their source was the OECD'.

® http://www.wipo.org/
® http://www.derwent.com/
" Organization for Economic Cooperation and Development
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Gross Domestic Product (GDP) (6) (£ billion at ppp) (7)

Source: OECD databank (March 1999) via ONS.
Notes:

2 For government and business enterprise data there is a break in series between 1991 and 1992.
3 There is a break in series between 1990 and 1991, and 1993 and 1994.
4 Data for Japan are adjusted by OECD.

6 The measure of GDP used is at market prices.
8 The annualised percentage growth rate is shown.

p = provisional.
e = estimate.

Year Japan (4) UK USA (5) Germany(1) France (2)
1988 1056.0 479.1 2807.5 560.2 488.7
1989 1186.0 522.4 3106.8 623.6 544.0
1990 1326.2 562.7 3345.2 699.8 592.8
1991 1507.1 589.8 3625.7 865.6 661.0
1992 1543.4 612.6 3715.2 917.7 671.6
1993 1643.9 647.2 4041.9 958.9 686.3
1994 1712.0 685.8 4339.7 1038.3 720.3
1995 1844.2 722.9 4713.3 1122.4 775.6
1996 1973.6 764.6 4987.5 1171.6 810.0
1997 2040.8 (e) 812.1 5315.4(e) 1229.0 (e) 850.9 (e)

1 There are breaks in series for all data between 1990 and 1991, and for GERD between 1991 and 1992.

5 Excludes most or all capital expenditure. There is a break in series between 1990 and 1991 for GERD.

7 Amounts are converted to £ sterling using the purchasing power parities (ppp) developed by the OECD.

Source DTi website: http://www.dti.gov.uk/ost/setstats/data/7/tab7_1.htm

Fig. A13.05 - Comparisons of Gross Domestic Product between
five countriesin £ billions

Thetrendsin GDP shown in Fig. A13.05 become more visible as graphs. Fig.

A13.06

below shows the percentage change for the same five countries since 1988, and disclose that
the UK has the lowest rate of growth in GDP among these major industrial competitors.
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Fig. A13.06 - Growth in GDP for five countries in percentage terms over 1988

The OECD dataon the DTi website included R& D expenditure in the business sector, and

thisisreproduced in Fig. A13.07 below.
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R&D performed in Business Enterprise Sector (BERD) (£ billion at ppp) (7)

Year Japan (4) UK USA(5) Germany (1) France (2)
1988 20.4 6.9 55.8 11.6 6.6
1989 24.4 7.7 60.3 12.9 7.7
1990 28.6 8.3 66.1 13.8 8.6
1991 32.0 8.1 74.3 15.7 9.8
1992 31.3 8.5 73.4 15.6 10.2
1993 31.3 9.1 74.8 15.5 10.4
1994 32.1 9.2 77.2 16.0 10.6
1995 35.9 9.3 88.5 17.1 11.1
1996 9.4 95.7 (p) 17.7 11.6
1997 9.6 104.4 (p) 20.1 (&) 11.8 ()

Source: OECD databank (March 1999) via ONS.

Notes:

1 There are breaks in series for all data between 1990 and 1991, and for GERD between 1991 and 1992.
2 For government and business enterprise data there is a break in series between 1991 and 1992.

3 There is a break in series between 1990 and 1991, and 1993 and 1994.

4 Data for Japan are adjusted by OECD.

5 Excludes most or all capital expenditure. There is a break in series between 1990 and 1991 for GERD.
6 The measure of GDP used is at market prices.

7 Amounts are converted to £ sterling using the purchasing power parities (ppp) developed by the OECD.
8 The annualised percentage growth rate is shown.

p = provisional.

e = estimate. Source DTi website: http://www.dti.gov.uk/ost/setstats/data/7/tab7_1.htm

Fig. A13.07 - Comparisons of R&D performed in Business Enterprise
Sectors of five industrial countriesin £ billions

The trendsin expenditure on R&D in the business sector, as shown in Fig. A13.07, become
more apparent as graphical plots—Fig. A13.08.
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Fig. A13.08 - Comparisons of R&D performed in Business Enterprise Sectors of
five industrial countries, showing percent changes over 1988
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Referring to Fig. A13.08, the expenditure on R& D in the UK's business sector was lower
than France, Germany, Japan and the USA. Futhermore, the slope of the curve for the UK
was the lowest. The government's concern over thisissue was reported as follows:

The Department of Trade and Industry yesterday gave warning that UK companies risk
losing out to foreign competitorsif they do not dramatically increase investment in
research and development—Doran, The Times, September 15 2000.

Figures A13.01 to A13.08, may be summarised as follows:

» exports of manufactured goods — between 1955 and 1989, the total world-wide trade rose
from $33.99 to $1521.1 hillions; the UK share declined substantially from 19.9% to
8.2%; the UK was the only country to experience such aloss—see Figures A13.01 and
A13.02.

e patent applications — between 1990 and 1999, both Japan and Germany experienced a
decline, but they recovered; the UK was the only country with a continuing downward
trend—see Fig. A13.04.

e Gross Domestic Product — between 1988 and 1997, the UK had the lowest rate of growth
in GDP—see Fig. A13.06.

* R&D in business enterprise sector — between 1988 and 1997, the UK had the lowest rate
of expenditure—see Fig. A13.08.

Clearly, these inferences present very serious causes for concern. Two extracts from the
'Knowledge 2000 Conference' (see page 218) capture those concerns:

David Blunkett — "The knowledge economy is clearly aredlity and not asogan, but it
doesn't yet impinge on the consciousness of the millions of people who are interested in

whether they have got ajob, whether their kids are getting a decent education, ....'

Antonio Guterres— 'Innovation and knowledge are increasingly becoming the decisive
source of wealth and aso the main source of difference between nations, ...

The 'Knowledge 2000 Conference' was yet another attempt to refocus our culture.
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Appendix 14 - The'anti-technological culture' debate

In his critique, Edgerton® stresses the polarised nature of the debate, listing some 140
references—(1996:73-86). Among the group who argue that an "anti-technological culture
does exist in Britain, Edgerton cites Snow®, Weiner®, Barnett™, and many others. Inthe
opposing group, he cites Collins and Robbins®, and Rubinstein®—(ibid).

In The Rede Lecture of 1959, C P Snow (later Lord Snow), argued that there were two
cultures:

Literary intellectuals at one pole—at the other scientists, and as the most representative,
the physical scientists. Between the two agulf of mutual incomprehension—sometimes
(particularly among the young) hostility and dislike—Snow (1965:4).

In fact, those two revolutions, the agricultural and the industrial—scientific, are the only
qualitative changesin socid living that men have ever known. But the traditiona culture
[Literary] didn't notice: or when it did notice, it didn't like what it saw. Not that the
traditional culture wasn't doing extremely well out of the revolution; the English
educational institutions took their dice of the English nineteenth-century wealth, and
perversdly, it helped to crystallise them in the forms we know—Snow (1965:22).

At the scientific end of the spectrum however, there was afurther divide. Pure science was
and is respectable, and applied science (engineering) ‘was an occupation for second-rate
minds—Snow (1959:32).

Pure scientists have by and large been dim-witted about engineers and applied science.
They couldn't get interested. They wouldn't recognise that many of the problems were as
intellectually exacting as pure problems, and that many of the solutions were as satisfying
and beautiful. Thelr instinct—perhaps sharpened in this country by the passion to find a
new snobbism wherever possible, and to invent oneif it doesn't exist—was to take for
granted that applied science was an occupation for second-rate minds. | say this more
sharply because thirty years ago | took precisely that line myself—Snow (1959:32).

It is dangerous to have two cultures which don't or can't communicate—Snow (1965:98).

® Edgerton, D, Science, technology and the British industrial 'decline' 1870-1970, 1996, University Press,
Cambridge [CUP].

° Snow, C P, The Two Cultures and the Scientific Revolution, 1959 and later eds., CUP.

 Weiner, M, Engilsh Culture and the Decline of the Industrial Spirit 1850-1980, 1981, CUP.

% Barnett, C, The Audit of War, 1987, 1988, 1990, Macmillan Publishers Limited, London.

2 Collins, B and Robbins, K (eds), British Culture and Economic Decline, 1990, Weidenfeld and
Nicholson, London.

¥ Rubinstein, W D, Capitalism, Culture, and Decline in Britain 1750-1990, 1993, Routledge, London.
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Weiner, writing as Jones Professor of History at Rice University, Houston, and an outside
observer, in his'Preface’ states:

In the course of writing a quite different book on British social thought in the late
nineteenth and early twentieth centuries, | became aware of a distinctive complex of socia
ideas, sentiments, and valuesin the "articulate" classes, embodying an ambiguous attitude
toward modern industrial society. Intheworld'sfirst industrial nation, industrialism did
not quite seem at home.

Barnett (1990:xi) writes:

... to uncover the causes of Britain's protracted decline as an industrial country since the
Second World War. For industrial strength supplies the fundamental factor in total
stratgey, the essential basis of a nation's power and its material well-being alike. The
book locates the causes of the British eclipse not in the events and policies of the postwar
era, but in the British record during the war itself — for total war submits nationsto a
ruthless audit of resources, talents and failings. human, socia, cultural, political and
technological no lessthan military. Inthe cases of France, Germany and Japan this audit
was bluntly manifested in the fact, impossible to ignore, of outright defeat and occupation.
In the case of Britain the audit of war remained hidden by the outward facade of victory,
the propaganda about the scale of the nationa effort, and the deceptive inflow of
American aid under Lend-Lease; it lay buried in the secret files of wartime

production ministries and Cabinet committees. Asaconsequence, the British people
never had to face the redlity about themsalves and their future place in the world, et alone
come to termswith it and adapt to it accordingly.

It istherefore more than time for the audit of war on Britain to be rendered. Butin
rendering it this book explores much more than technological performancein the narrow
sense. |t ranges across the education and training of the nation; the human qualtiy of the
workforce; the capability of management; the cultural values and attitudes of the
governing class and the intelligentsia; even the influence of religion. For all these factors
inter-reacted to determine the level of British operationa efficiencey asan industria
society.

Appendix 14 - The 'anti-technological culture' debate Page 444



