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World

Is virtual reality the next educational tool?

Virtual reality, which enables users to get 3-D
images, the sound and the feel of an environment,

was pioneered by American engineers in the
107nc Thn TInitad Stateec Air Farce unecad the

method to train pilots and astronauts. Develop-
ments for information and training are on the
increase, and following an expected surge of
Cnmm]fer-mrir-\rl instruction with the mfmlahﬂﬂv of

lmproved authoring tools, it can be expected that
the next stage in training and subsequently apphed
engineering education will be virtual reality. One of
the leaders in VR is the French electronics giant
Thomson. The company has concluded an agree-
ment with VPL Research Inc. of California for the
nee of thair VR natents. A logical application in
MOWw WL ouuavill l.}au.;ul.a. N lusu..cu G.IJIJ.H.\-GLIUIA 1

maintenance training for airlines and aerospace
manufacturers is already imminent, because manu-
facturers must specify the times needed for repair,
training with VR offers considerable enmngc on
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repair contact hours. Other applications are the
remote control of robots operatmg in hazardous
environments such as underwater :
waste plant. Video signals can be s nt to a remote

VR operations site that s safe for the 0 operator, who
then sends signals to the robot. With VR applica-

tinone otill thraa +imac ng rnctly ag Mrreant Anmntar
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3-D applications, it will be some time before wide-
spread applications are in use.
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Europe

Dzﬁu SIONn nf'knnw-hnw a major R&D a

New directions for research and deve]opment are
being proclaimed for the European Community by
the new research commissioner Antonio Ruberti.
Tﬂ

a ranant cnaanh hafara tha Furanaan Parlin_
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ment’s technology and research committee he
declared: ‘In order to relaunch growth and produce
anew rhythm of economic and social development,
in addition to common nrndur‘f standards and

generic technologies a third factor is required. This
is the production of knowledge development—of
know-how Uy lralmng and diffusion of scientific
knowledge by information systems and the media.’
With a budget of 3.5 bn ECU ($4.0 bn) this state-
ment, in conjunction with the engmeenng back-
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have an impact on the development of educational
tools for training future generations of engineers in
Europe.

France-United Kingdom

Salaries war imminent

As reported below (under United Kingdom and
Eastern Europe) a competitive salary situation is

horaming o naw fantnra anf snmnatition hatwaan
becoming a new Icaturc ol compeuiion DELWeCtl

countries. Engineering companies are looking for
the cheapest positioning of their production
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facilities. As automation progresses, the needs are
not so much coniroiled by the cheapest la

more by skills and infrastructure itions. This
latest manifestation is the transfer of Hoover, the
famed vacuum cleaner producer, from Longvie in
France to Glasgow in Scotland. The loss of working
places has brought accusations of social dumping
from the French. The 400 new positions in Glas-
gow will amount to a saving of $1.2 miiiion in

lahour costs for the companv ner vear
year.
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And suddenly there was light
The University of London plans to widen the

criteria for awarding professorships It is consider-
ing awarding the title for teaching innovation. This
would indeed by an innovative move, signalling a
departure from the traditional award of professor-
chins almost exclusivelv for excellence in research
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Geoffrey Alderman, chairman of the academic
council, said that there is staff who give their major
scholasiic effori io ICHCng rather ihan research
will now be given the chance to become professors.
At the Umver51ty of Central England eight new
professorships were created when the polytechnic
became a university, demonstrating that academic
leadership is no less estimable than research
achievements. We wonder whether such moves are
going to fiatten the pay differences between

recearch and teachino nrofeccore analvced ]’\y Fair-
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weather and Paulsen in Volume 8(2).

ean scientific

British scienti: at Europ
abhshments uch as the JET Torus nuclear
fusmn projectin Oxfordshjre are being paid as little
ne half tha calasias ~AF thaie Dhasanmans anllanaiing
as 1idil ui€ Sdiaries O1 uicit Lulupedail Lulitagucd
employed with similar duties at the centre but paid
by the European Commission. The Commission
has rejected a demand for equal pay by the British
staff. Such transnational remuneration differentials

will be of increasing concern and are bound to
create investment rivalries in the coming years. As
seen from the current academic salary scales in
eastern Europe reported below, such gaps are

likely to create future shifts in hlgh tech and R&D
support across an open boundary and free
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Another endangered species—the external
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benefits of external examiner, who is consulted

over students’ grades and evaluations. This system
is intended to ensure a fair and unbiased evaluation
nrnr‘m’i‘nrﬂ_ With the advent of the mass university
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and with an increasing number of students studying

under transnational schemes such as ERASMUS,
with credit transfer models, problems have arisen.
External examiners are no longer able to cope with

the work load which is also poorly remunerated,

with examiners having to travel to other institutions
in the course of their duties. A report by the
National Council for Academic Awards recom-

mends areform in the system by putting forward 15
proposed changes. They include incorporating
their work into quality assurance schemes, letting
the examiner in on total student performance, not
just in his or her relevant subject, and more pre-
paration and visits by the examiners. Training

workshons for examiners, and a databagse have

WULRSLVEPS UL LAacliaiibi o, Qrauvadsy iave

been established. The report is External Exam-
iners: Changing Roles? (Council for National

100

Academic AWEII'(]S L.ODCIOI] 1552).

United Kingdom-Germany
Joint M.Sc. in advanced software technology

The proliferation of joint degrees is apparent in
Europe of the 1990s. This degree is a three-

cemectar tr\p-np over either an FH or a Bachelor
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degree in information science or in business in-
formatics jointly set up by the Umversnty of

Wolverhampion (formerly Wol
ter‘hmc‘) and the Fachhoch

nederschsen in Liineburg. Prereqmsntes are at least
a grade of ‘good’ in Germany or a ‘second’ in the
TTW Tha cannnd camacgtar 1c mandatarily cnant

s, 111€ S€COIA SCITIESIer 18 lllﬂ.lluﬂLUlll, DlJ\,lll. in
Wolverhampton. The course size is limited to 13.
In the UK a fee of £2,000 is paid per semester.
Contact Professor H.-D. Knoll, Volgershail 1,
2120 1 “nn]‘\nrg ﬂnrmqny Tel: +40-4134
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286148; fax: +49 4134 286140.

Germany
Vocational iraining loses populariiy
The foundation of German economic success is the
well-trained non-academic professional. A study of
vocational training tendencies shows that the trend
is shifting towards academic degrees, creating a

chartags nf avat ilahla nan-aradamis nrafeccinnalg
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The emerging possibilities for non-academic pro-
fessionals to enter higher education could con-
tribute to a disturbance in balance between
academic and non-academic nrnfecmnnalc Aca-

demicunemployment rates—never aprobleminthe
1980s—are on the increase, outpacing the relative
difference in numbers that EXISieO before the reces-
sion. Trainee job vacancies for non-academic pro-
fessionals often go unfilled. Some statistical

interpretations put the number of apprentices

crnirrantly trainad in hiicinece and indnctru acg InWF'T
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than the number of students.
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Science Counc1 has angered students causing
demonstratlons and protests The proposal has

e L o tal aloam e axrasa 0 iNTFO-

since been shelved. The initial plans were to intro
duce a penalty fee for students who spend too long

at universities before obtaining their degrees.
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Students maintain that facilities, courses and
avaminations do not allow them to finich their stud-

CAGIILIIGUVIES LU 2200 QuaOWY LIaTail R 12200500 ULTAL St

ies in the ‘regular’ period. The question remains
whether the economy will bear the costs for too
iong. Reform in German higher education is diffi-
cult to achieve, and was last implemented following
the 1968 student unrest. With the by now ‘conser-
vative’ forces advocating the system, it is probably

Anly o mattar Af time hafara tha conntry ranlizac
Ully a Hiativi Ul v Ubiule Uiv vl y 1vallond

that some measures of direct taxation, such as
Autobahn tolls or study fees, is unavoidable.

for the industry, was staged from March 24to 31in
Hanover. The number of exhibitors has increased
to 5,600 from 5,400 last year. Some prominent
exhibitors are missing though, as exemplified by

Motorola. The emphasis this year was on tele-

communicatinone the orowth market nroiected tn
LULLIIWILULAUIUVLLS, LT gl UV Ul Hdinvt prujoiitvu v

double in the coming years. This is especially true,
in view of the catching up that eastern Europe has
to contend with. In addition, networking occupied
two halls, themselves linked in a LAN for visitors to
experience live. At the other end of the scale lap-
tops were shown with highly increased capacities
el emnscremlaenls AAilédensads el tlan et
ana peliplct dais. vilitimeaia dana LllC IICAL DI-CP,
virtual reality, were also seen. Virtual reality
applications in manufacturing were demonstrated
by the Fraunhofer Institut of Stuttgart. With the
strong machine tools industry in Germany de-

velopments in the area of robotics, flexible manu-
facturing systems and VR CAD are expected to
emerge.

Study costs and popularity survey

Few surprises in the ranking of study choices for
males and females in Germany. For males the most
pﬁpulal‘ S‘uuj:‘:CL is economics and business studies
with 14%, followed by mechanical engineering

(13%), electrical engineering (11%), law (5%),

information sciences (5%) civil and construction

(A :L\ architantiira A0 madinal etiidiae £20/\
\ T /U airviiiiveiLul o - IU) aivuival sLtuuivo \J IU},

phy51cs (3%) and chemistry (3%). For women
economics and business were tops as well with
11%, followed by law with 7%. None of the

engineerino subiects were in the ton ten for women
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Expenclrtures per students were highest for
medtcme with SZO 000 per. student per year.
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Special research areas

German research supported at universities by the

UFU the govemmental agency t()l' researcn Sup-
port, has desionated 178 gnecial research areas to

2288 LTSIpIGITG 4 F O SpvvaGL ATov i il QITRS

be supported with DM420 million ($260 million)
for 1993. Some of the areas supported are models

and methods for paraiiei development of products
and nrocesses (mechanical Pnompenno\ for

Qi AUV SSTS P33 s § Pedt ST 1Y e ) a2

RWTH Aachen, physics and chemlstry of thin
optical layers for the University of Jena, metal thin
films for magnetic storage for the Free University
of Berlin, muiti-component layer systems for
Erlangen Nirnberg, artificial 1ntelllgence for
Karlsruhe, and high-temperature studies for

la grara vashinlag far Qtnttaart
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The responsibility of the engineer is related to chaos

FrwT

The Federation of Engineers (VDI) has been
nromotino a continuine debate on the nrofessional

LRnLLE & LONNNRRAE LUalL L ik P RbseiUiial
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responsibility of engineers. Recently in a ‘tech-
nology dialogue’ that took place in Disseldorf, the
experts came togemer again, after the VDI rejected
proposals for setting up behavioural codes for
engineers. The question centres on ‘whether the
engineer may practise what he knows and what he

ic nranahla Af Aaing’ acearding tan VNI nracidant
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Klaus Czeguhn. Considerable discussion took
place on the desirability of codes, models of behav-
iour, and the question of individual and group
resnonsibilities, The discussion was widened as

ALSAVALI LTS, 2 AT RAASLRASSAViL L0led ) Letl }

Wolf-Michael Catenhausen, parliamentary chair-
man of the research commission, raised the ques-
tion whether one may propose behavioural models
when we do not even know what the industrial
society of the future will look like. Fundamental
rethinking was advocated by Wolf Dieter Gross-

an annlagict Wa naad tn ravica nnr rnancantc
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of a linear development pattern of our social and
technical systems. We can learn from biological
and chaotic systems that planning and controlling

does not necessarily entail security, We should

O UL LTLTSsaiil LAilGi SUNARRaAY SIS

consider systems that allow for unexpected de-
velopments and have a degree of flexibility.

Eire

A unique privilege under pressure to reform

In the Republic of Ireland 10% of the upper house
of parliament—the Senate—are traditionally

elected by university graduates. But the universities
ara limited tn tha I Inivercitu of Dihlin Trinity Fol-

are limited to the University of Dublin, Trinity C
lege, and the National University of Ireland. A push
by the Transport, Energy and Communications
minister Brian Cowen to reform this unique prac-
tice is under way. In particular, the new, technol-
ogy-oriented universities such as Ltmenck and the
technical colleges also want to have a vote. The
issue is not yet TESGL‘V’\"‘:U, and debate may lead to a
comprehensive review of this unique democratic

practice.

Austria-Italy-Spain

Frvanean noct-ovaduate doovoo
Laar beull- PUI." 6’ HLEe ub&' A

Information Systems
A new postgraduate course co-sponsored by the
European Commission’s COMETT programme is
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being developed by the Technical University of
Vienna in Geographical Information Systems. The

rnnires 1c aimad at nrafaccinnale warlking in land
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resources management dealing with the efficient
distribution of spatial resources using modern IT-
based databases and systems. The course will start
in Viennain 1993 and move to Italvin 1994 and to

Spain in 1995. For further information contact
Karen Kemp + 43 1 588013784.

Eastern Europe

Wide band of academic salaries

Table 1 shows the current salaries of academic per-
sonnel in Central and Eastern European countries.
The differences speak for themseives. Aithough
nnrnhncmo power for esgential needs may be com-

mensurate w1th the earnings for each country, itis
clear that infrastructure and equipment in higher—
education institiutions can be assessed from the
given salaries. It will take years before some mea-
sure of compatibility between East and West is
achieved in remuneration. Until then, a shift of
Aavalanmant wnarls ta tha nanrar annintriag ran ha
ub'bluylll\vlll YWULDL LU UIv HUUl\vl LCUULILLIVO vall Uv

expected, as mentioned elsewhere in these
columns.

Poland-Australia
aculty of engineering

ique new international course will be launched
at the ‘University of Lodz in October this year. Itis a
four-year bachelor of engineering course in elec-
tromechanical engtneenng The course will be
taught in English and is strongly supported by Aus-
tralian faculty members. The initiative is due to
Zenon Pudiowski, who teaches at the University of

Svdnev The thmict of the conrce will he in robhotics
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mechatronics, automation, manufacturing, control,
systems, information technology and electrical

engl.neenng The course will have a 70% engineer-
ing content, 12% management, 8% design and 10%

COUIIL dlldptliciiL; Loalziliallld

information technology. Teaching will be modular
to accommodate guest faculty. Future plans are to
develop a master’s and a doctoral programme. An
annual fee of $6,000 is planned, which it is claimed
is an average of less than half the tuition fees in an
Angio-Saxon country. The founding dean, Dr.

Pudlaweli ic a mamhear af the aditnrial advienry
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board of the journal. Contact: International Faculty
of Engineering, Technical University of Lodz,

Pl NnAAT i

DKOI’UpK.i 0/0, 90-924 LOCIZ Poland. Tel: +48 42
366456; fax: +48 42 368522.

International education—marching on
International and private university ventures are

!‘I\m'“ﬂ I III’D m“ﬂhfﬂf\m(‘ IP\ Eﬂ["ﬂ"ﬂ EIIT‘(’\“&
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Bulgaria has the private American University of

Bulgaria, now followed by the New Bulgarian Uni-
versity, established with the help of the open

cnriaty fiind Af Hungarian Amearican Canran
SCCIClY unG Oi nunganan Amendan “utorge

Soros. Programmes of this university include a
TEMPUS-supported computer sciences M.Sc.
Another university is the internationai University
with 1oint Eneglish studies with the Universitv of

----- JAIAL ALAipaiSil Stalaits Aviz AL RARRVSASAny

Portsmouth. As in the other new Bulgarian univer-

sities, computer science is the main subject in addi-
P | L YU . Y 5.y sewr P PR ey
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universities may continue their post graduate work

in Western Europe and the USA.

a

in em hasns The losers are
clearly the larger and more expensive research
areas. 1he biggest losers are the space station free-
dom, the particle accelerator SSC in Waxahachie,
Texas, nuclear research and Department of Energy
establishments. The largest gains are by the

Natinnal Cpience Fanndatinn (NCSEFY the nantran
ANQUVLIGE DVIVUIILL L UBLIUGUIVIL (1NOL ), thie DIVULL UL

source at Oak Ridge, fusion research at Princeton,
fast computers supported by NSF, the National

Institute of Heaith U\Ill'.l), National Institute of
Standardg (NIQ’T‘\ and NASA fiber ontic network-

DRALNAINS AFaD 2 ) QUL IRAVA, BV VPt 28R

ing for umversrtles joint research prOJects between
govemment and industry in the _energy sector

PR, P S iy ey 'S R

RUUD), INausir ld.l. leCd.lL[l Uy LIC 1‘410 l dllu pr'
cial medical areas such as AIDS. The plan
published as ‘A vision of change for America’ sets
an increase of S207 million for the NSF 1n 1993,
and a tatal inoraace Af €2 207 millian far the
dllu a widl Uivivaddsy Ul JayaZ 7 11LIIVIL 1V WUlv

agency between 1994 and 1997. The research
areas receiving the biggest increases will be atmos-
pheric sciences, oceanography, energy sciences,

hioch-gneed comnuters. materiale and manufactur-

Aubjl SPLLTL VUL P UICE Sy 1iGivi iGas Qi GiGaiadhass

ing technologies.

parx lb UCLIIS DCl UP lu. lhl.z
Pudonz New Area of Shanghai. The venture is run
bya conglomerate of 60 universities and colleges. It
will be selling scientific resuits of institutions and

fiinctinn ac o hridoa for ectiidante raturnineg from
AUiivuiviL o a UILUB\J AV OoltuuvilLILY J.Ulyullmls AL\siaa

overseas who will participate in the technological
developments in the park. The so-called China
Colieges and Universities Scientific and Techno-
lnmgal T)pnnrtment Park will Pmnv qnema] govern-

mental advantagcs, conferences and support

Armenia-USA
| & S [ . R dhn A et s ciaes
LICLPLIEE ATTTIETNIUA™LIE AIMEricurn wi
Aftar tha Adavagctating aarthmiale in Armenia i
PR S A R ﬂ LaLiLyy aluiyjuan A1l L ALAIANALACKE iaz
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cent, Mihran Aghabian of the University of South-
ern California and Armen Kiureghian of the
University of California, Berkeley, both profes-
sors of c1v1l engineering, launched w1th University
of California system support, a new university in
161’6'\'cul Armenia. ﬁ‘ﬂh&uy uuermg courses in
earthquake engineering, industrial engineering and
business, it is called the American University of
Armenia. The university is also supported by the

T11€ Aacencvyu for Intarnatinnal Neavalanmeant FATIN
LA ‘-5‘-’.‘\-1-’ AWVLI AlllviliGLuiviidl Ao '\’I\Il-’lll\-rlll \J l.l.lJ}

and by the Armenian General Benevolent Union, a
philanthropic organization based in the USA. The
university requires a 3 month intensive English
course for its students prior to taking up their stud-
ies, all courses being in Enghsh Of the first batch of
students, 71 out of 102 passed their entrance
course requirements New faCuuy will be recruited
from the graduates of the university after they have
spent some time in the USA. Research is con-

ducted in engineering, environmental management

and hucinece Further psonreec in anomesaring
aiiy UUSLILSS. Luldivi LUuisLs i Luglibliiig,

public health, agricultural sciences and an under-
graduate college of arts and sciences are also
planned.

Australia
Insatiable appetite for higher education

Australian teenagers are applying in their masses
for places 1n higher education institutions. Out of
an nnn Dﬂﬂ!l!\nﬂf(‘ 'F(\“ 1 00'1 Nuar :n nnn I'I?Il] "\O(?ﬂ
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to be turned away. Government schemes to
increase the capacities of universities and technical
and further education coiieges have not been abie
to sati cfv demand, The government is also nromot-

ing two schemes that should help alleviate the situa-
tion open learning, with university courses
UEVUIU]JCU ‘v‘xa lCl.I'.'«ViSlUH, auu a b(.llcme IOT Pvionaau
University to introduce a 13th learning year in
which students with fewer qualifications can pick

up further credits missed at school.

Conferences

International Conference on Engineering Design
ICED'93
17-19 August 1993, The Hague, The Netherlands
Information: Kivi—Con TgIrcss Office
PO Box 30424, 2500 GK The Hague, The

Netherlands
Tel: +31-70-3919890 Fax: +31-70-3919840

Eighth World Conference on Cooperative
Engineering Education

-~ a -~ o a 1 4 MANAS T 11
U August—J beptemner 1YY5, Lublin
Contact: Conference Admin Qf at

University, Dublin 9, Ireland
Tel: +353 1 7045424 Fax: +353 1 7045505

Q
=

Second East-West Congress on Engineering
Education -

20-24 September 1993, Technical University
T r\rlu' Pnland

Contact: Z. Pudlowski, Electrical Engineering,
University of Sydney, Sydney, NSW 2006,
Australia

Tel: +61 2 6922000 Fax:+61 2 6604706

PRy

22-24 ocptculuei’ 1993
Bucharest

Contact: Professor Daniel Joan

Polytechnic Institute of Bucharest

enl Indanendantai 312
SPlL.ALULPUIIULRING i T

77206 Bucharest, Romania
Tel: +400 121190 Fax: +400 120188
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Virtual Reality Forum, Applications and Trends
10-11 February 1994

Fraunhofer Institut, Nobels

gart 80, Germany. Contact: M. Wz; i
Tel: +49 711 9701307 Fax: +49 711 9701399
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