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Outmoded Soviet-era practices still
hamper teaching and innovation in
Eastern Europe.

Imagine a gasoline-powered car that offe s S
excellent fuel efficiency and very low gl
emissions. That's the promise of a hot ng
technology called HCCI, or homogenous
charge compression ignition. HCCI inter
combustion engines forgo spark plugs to
ignite the gasoline/air mix, relying instead on qoassion, like diesel engines. HCCI
engines are tantalizingly close to commercial fonit but a few hurdles must first be
overcome. For instance, “controlling the combust®a nightmare,” says Csaba Toth-
Nagy, an associate professor of mechanical engimgeat Hungary's Széchenyi Istvan
University. He has patented possible solutionsfinds he can’t market them. Most
venture capital comes from abroad — “I've not rgaflet a Hungarian venture
capitalist,” Téth-Nagy says glumly — yet he doesxXpect much help from either the
government or universities in connecting with irnees.

The frustration voiced by Téth-Nagy is not uncomnaomong entrepreneurial
engineering educators in Eastern Europe. Nearlydeeades after the former Soviet
Union crumbled, leaving member and satellite stai¢keir own devices, many of these
formerly communist countries are still grapplingiwihe transition to market capitalism.
Their once impressive engineering schools, no longked upon to produce technocrats
for lumbering, state-run heavy industries, areysdtgeared to a 21st-century,
knowledge-based economy. Many young graduateshecikills and flexibility needed
by high-tech industries. And when innovative engisdike T6th-Nagy emerge — he did
his graduate work in the United States — the marel/support aren’t there to turn their
inventions into commercial ventures.

Although many of the region’s economies expandedihaon being freed from the
restrictions of state planning, not all of themduisigat newfound wealth to adequately
fund engineering and science education or acadess@arch. And those that did spend



didn’t always spend wisely. The result is a patadgord. Poland and Romania have
improved facilities. But Hungarian engineering salscstill have too many overlapping
departments and too much bureaucracy, which wastesirces. The Czech Republic,
though it has one of the area’s healthiest resemrdrdevelopment budgets, is still
dogged by a creaking academic infrastructure.

A Bright Spot in Estonia

There are notable exceptions to this picture. “Rebpnp Eastern Europe as one place,
but really it is not homogenous,” explains YianRevlou, general manager for National
Instruments, Eastern Europe, based in Budapese K&l difference among countries is
funding.”

Consider Estonia. There, government funding folregying and science remains a
“high priority” and — so far — safe from cuts, evmough the global recession has
ravaged Estonia’s economy, says Jakob Kibarsepgeatc vice rector of the Tallinn
University of Technology. Moreover, the state fusdseral programs to help academics
commercialize their research. Six years ago, tingaed with the university to open a
technology park on campus, which is currently iratiig around 150 high-tech hopefuls.

And then there’s Bulgaria. The University of Safi@lassrooms and labs were state of
the art when Orlin D. Velev earned his Ph.D. ther&996. No more. “Now it is really
starting to fall apart,” says Velev, a professoclaémical and biomolecular engineering
at North Carolina State University. Engineering loss$ prestige in Bulgaria; smart
young people have been gravitating to law and lessinState support for engineering
and science education has nosedived since Velaystthere, along with demand for
engineers — even though, before the current slomd®ulgaria’s market economy was
booming.

Meanwhile, the twin mallets of the credit cruncld aacession are pummeling the region.
While no country has escaped the pain, some argfhetter than others. Poland,
Slovenia, and the Czech Republic are among a hbofiétates that may sidestep the
worst of the downturn. Poland’s economy may evewgt percent. Anemic? You bet.
But, it’s still growth — a rare commaodity in thisodpal slowdown. By contrast,

Hungary's GDP is expected to fall by 5 percent. ®h#ook in Romania, Croatia, and
Latvia is similarly bleak.

The extent to which the recession will affect effdo fund, rejuvenate, and upgrade
engineering education in Eastern Europe remairaddall this early into the downward
spiral. Most schools will very likely feel at leaspinch, if not an outright jolt. Romania
has been spending 6 percent of GDP on higher edac&ut with its economy
contracting, even if it sticks to that formula, tbevill be less money for schools.
Hungarian companies pay a 1 percent tax to funklenigducation. That pot of money

will almost certainly shrink along with corporagvenues. Many strapped countries have
responded by cutting or freezing public-sector v8agad in some cases, that includes
faculty pay.



s '- T I zaeny iswvan ]
_ i R Unversity, |
| e S W = GyoriHungary =

i

oty
5
L

R e 7R

y
i Budapest Polytechnic University, &8
Hungary -
TSN s

Aging Faculty ‘“Time Bomb’

Despite the variance in the state of engineering&iibn in Eastern Europe, there are
issues and problems that tend to be common tmalitdes in the region.

The majority of schools have huge rosters of eraging faculty nearing retirement, and
not all have sufficient numbers of younger profesgo replace them. In Bulgaria, many
engineering doctorates from Velev's generation bdddr the United States, creating a
brain drain. He calls the pending retirement okolBulgarian professors “a ticking time
bomb.” In addition, European Union membership hasrgacademics the opportunity to
do research in Western Europe. Many jump at thaahaZoltan K. Nagy, a chemical
engineering senior lecturer at Britain’s Loughbajowniversity, estimates that the top
10 percent of engineering Ph.D.’s in his native Roia head west. In Hungary, there
have been some efforts to replenish teacher ramesSzéchenyi Istvan University has
hired 30 engineering Ph.D.’s and expects to brimpaard another 50 by 2011. Most of
the new hires, like Toth-Nagy, have spent time asWrn universities, and their
experience overseas should eventually provide fayaf Hungary and its schools. But
for now, T6th-Nagy says, “the result is, therelsigiage gap” between the cadre of older
professors and the new crop who are mainly in tB@%; with few associate professors
between them.

Efforts to recruit more faculty or lure doctoratesck from overseas are hurt by another,
perennial issue: poor pay. In Poland, the beshieraearn extra income as industrial
consultants. Even in countries like Estonia, wHacellty salaries have skyrocketed in
recent years, paychecks are still relatively sialaries average around $3,400 a month,
about half what academics earn in neighboring Rohiar Sweden.

Despite the upheaval and crummy pay, most oldedtiatypically still have a firm grasp
of the subjects they teach and remain up to dategéder problem is that, because of
their roots in socialist systems, few of the olgeneration fully understand business or



have entrepreneurial instincts. Many don’t know howvrite proposals and compete for
grants. Because of this absence of business sadvganpetitiveness, they aren’t able to
pass along these much-needed skills to their stad&md nowadays,” says
Loughborough’s Nagy, “that is important.”

Few Hands-on Projects

In the classroom, the approach to teaching ishetdlvily theoretical, though there are
exceptions. Polish schools have made stridesiiadating a more practical approach to
engineering education. But across the region, ¢fieutt teaching method remains the
lecture. Though younger faculty are more open bogusands-on projects, workshops,
and team assignments, by and large, these remaisedp used pedagogical concepts.
Adriana Garboan, a soon-to-graduate Romanian elalcéngineering student, says she
wishes she had had more practical lessons. “Hsy & forget things if you do nothing
hands on,” she explains.

Still, even younger academics who see the berwfipsactice-based courses are loath to
criticize theoretical teaching, since it's a metliodt has served them well. “I loved my
education; it gave me a big boost into grad schealys Petia Vlahovska, a Bulgarian
assistant professor of chemical engineering atrb@uth University. But she also sees
how well-equipped her American students are toesodal-world projects. “I still don’t
know which system is better — | suspect the trathdmewhere in between.”

Eastern European teaching methods also don’t pregpadents for the work
environment. “What is lacking is a work ethic,” sayational Instuments’ Pavlou.
Students’ grades are determined by a few compreleasams. Compare that to the
United States, where students are continually éegdeo deliver, be it through projects
or homework — a deadline-driven system that reatthes for the expectations of
industry.

Most countries have signed on to the Bologna Aceerdhich is harmonizing degree
programs across Europe — and are changing froralthdive-year undergraduate

model to a three-year baccalaureate degree angdaiomaster’'s degree system. There
are “teething problems,” admits Agnes Toth, a pste at the Budapest Polytechnic
University. For example, B.Sc. students graduatataJanuary, and most quickly find
jobs. As a result, “we’ve seen a definite declimenaster’s level studies,” Toth says. But,
she reflects, “for industry, this is a good thing.”

It also shows, adds Norbert Kraker, president efltiternational Society for Engineering
Education, that “even in the recession, enginegrstdl in demand” in Eastern Europe.
What's less clear is whether enough countrieserrélgion fully appreciate the need to
invest strongly in engineering and technical sckeeland in university teachers and
researchers — as a means to build sustainable |l&dge+rbased economies once a
recovery begins. Will the severe downturn be a wpksall? Velev, for one, hopes so.
Perhaps, he says, the economic shock will helptdesrike Bulgaria realize that a



quick-buck economy isn’t as resilient as one banltsmart technologies. “In the long
term, it may be a correction that’'s necessary.”

Thomas K. Grose is Prism’s chief correspondentgtias the United Kingdom.



