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In August 2003, the Engineering College of Aarhus (IHA), Aarhus, Denmark, will offer a new
International Semester (30 ECTS credits), which will be called Environmental Construction
Engineering. The article introduces the IHA, the town of Aarhus and the IHA’'s programmes in
engineering. The objectives of this semester-long curriculum are also presented. Theseinclude the
outline of the content, the learning strategy and the measures that need to be taken in order to
meet the challenges in the internationalisation of the learning environment. These challenges are
expected to include such elements as cultural and linguistic problems, maintaining quality and issues

in accreditation.

THE ENGINEERING COLLEGE OF
AARHUS, THE TOWN OF AARHUSAND
THE ENGINEERING PROGRAMMES

Aarhusisthe second largest town in Denmark with a
population of 300,000 people and has areputation as
being a students’ town. Indeed, Aarhus has (with the
University, the School of Architecture, the Aarhus
School of Business and the National Institute of
Social Educators as the largest) more than 60,000
studentsenrolled.

Since 1915, engineering education has been offered
at the Engineering College of Aarhus (IHA). The
programmes are state-approved and supported by the
state, and therefore no tuition fees are charged. The
College has approximately 1,300 students and 140
academic, technical and administrative staff. All
programmes commence twice a year (August and
February). The technical library, also open to the
public, isthe country’s second largest.

The College offers education at the Bachelor
level within civil and constructional, mechanical,
electronic and computer engineering, as well as in
Information and Communications Technology (ICT).
An admission course of one year is included in this
portfolio.
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At the Masters level a selection of programmes
are offered in cooperation with other universities and
in-service courses within the fields stated above are
prepared according to demand.

Since 1989, the College has participated in the
various European and Nordic programmes that target
facilitating student exchange. This is accomplished
through thefollowing activities:

e Providing economic support.

Making programme descriptions and credits
transparent.

Strengthening the links between academic staff
members.

These continuous efforts have thus far been
limited by the lack of theoretical courses in English,
which the present initiative will remedy.

Key teaching objectives of the programmes at
the IHA include the ability to cooperate, to utilise
results from research work and to produce ready-
to-use projects. Apart from the courses and projects,
the programmes include six months of practical
engineering training. Furthermore, the theoretical
content should prepare the students for continued
graduate studies.
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PROFESSIONAL OBJECTIVESAND
STRUCTURE OF THE INTERNATIONAL
SEMESTER

Theaim of the semester isto combinetraditional civil
engineering skillsrelated to the construction of urban
environmental infrastructure with environmental
process know-how and a deeper understanding of
infrastructures’ functional aspects.

The focus of the semester will be the urban infra-
structure for wastewater management and purifica
tion. The semester will comprise anumber of courses
(each 222ECT S credits) and amultidisciplinary project
(15 ECT S credits) to be completed in teams of two or
three students.

The choice of professional focus has not been made
randomly. Environmental concerns havelong beenon
the agenda in Denmark and by passing the Aquatic
Action Plan in 1984, the Danish Parliament began a
process in which billions of Euro have since been
invested in upgrading the country’s sewer systemsand
wastewater treatment plants. The experience gained
from these projects has created a significant level of
expertise among researchers, as well as within
Danish engineering companies.

The International Semester on Environmental
Congtruction Engineering isfounded on thisexpertise.
The international perspective is acknowledged by
focusing not on national, but primarily on European
Union (EU) and international standards, regulations
and requirements.

Courses and project work will focus on the analy-
sis, planning, design and construction of sewers and
wastewater treatment plants. An outline of the courses
availableisasfollows:

* Environmental planning and management:
This covers the legal, political, organisational
and other aspects in the planning of the
development of municipal environmental
infrastructures.

* \astewater treatment: The processesin, and the
design of, mechanical, chemical and biological
wastewater treatment plantsarelooked at, aswell
as at sludge management.

* Receiving water bodies: This subject tackles
water pollution, methods of measurements and
analysis, water chemistry, data processing and
assessment of the pollution index.

e Sewer systems: The construction and renovation
of the sewer systems is covered; this includes a
systems analysis by utilising the computer model
MOUSE and related models [1].

» International engineering: Procedures, regula-

tions and traditions are studied regarding the
export of systems, the formation of syndicates,
financing, preparation of proposals and project
management in foreign cultures.

* Project management: This looks at project
planning, organi sation and management in general,
as well as the identification of the criteria for
success and the choice of management tools.
Other areas studied include the control of time,
resources and economy through WBS (Work
Breakdown Structure), CBS (Cost Breakdown
Structure) and RBS (Resource Breakdown
Structure).

Further tothis, thereisaspecial introductory course
for international studentsthat seeksto provide greater
understanding of the learning culture at the IHA in
order to provide the best conditions for teamworking
in internationally mixed groups. A more detailed
description of the course content can be found at the
IHA's Web site [2].

The courses are evaluated on a pass/fail basis
through a number of mandatory written assignments.

The project work servesto train the application of
theories from the courses through the proposal of
technical solutionsto agiven environmental projectin
its entirety. This project requires the analysis of an
existing sewer system, the design of new sewers, a
draft design of a wastewater treatment plant, as well
as an evaluation of the project’simpact on thereceiv-
ing water body.

The starting point of the project entails a number
of drawings, reports and other information, which
describeareal-life situation that requiresanalysisand
the proposal of solutions to a number of specific
problems. It is a requirement that the project groups
discuss and definetheir own focus of work within the
project framework.

The focus of the project can be either amore ana-
lytical approach or amore practical oriented contrac-
tor’'s approach. The use of computer models for the
analytical part of the project will also be encouraged.
The IHA will provide each group with a PC and pro-
grammes, such as MOUSE and others [1].

During the semester, the project groups are
required to produce a written report that describes
their analysis and presents their solutions and
recommendations.

THE LEARNING STRATEGY
Five years ago, a reform of the studies at the

Engineering College of Aarhus was introduced. Key
termsinclude:
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*  Make students study more independently.

» Allocate more time for supervision than
teaching.

*  Combine each semester’s curricula to entities.

Basic principles of the learning strategy are
explained below, and it is argued in the following
section why thisisbelieved to be particularly suited to
the International Semester.

In practical terms, each semester presentsits own
large project, incorporating the theory from the courses
during theinitial periods of the semester.

In order to work as closeto redlity aspossible, the
project has to be completed in groups of students as
teamwork. The group becomes a forum in which
various approachesto a problem can be discussed and
the best solution found through argumentation. The
learning process is stimulated as the students share
their different professional insightsand views on how
aproblem should be solved.

Insights into how group work can be organised
and successful cooperation can be established is
facilitated through lectures that present relevant
theories and techniques. Furthermore, each group is
assigned a supervisor who will meet with the group
onaregular basis (typically weekly), assist in profes-
sional discussions and consider how the group may
resolve any problems in cooperation that the group
may encounter.

Nevertheless, it is the sole responsibility of the
group members to organise their work, complete
quality assurance on parts of the work, which is
usually delegated to individuals or sub-groups, and
to produce awritten report that documentsthe group’s
work. This group report then provides the basis for
the later evaluation of the project at the end of the
semester.

A workspace with tables, chairs and a PC are at
the disposdl for each group during the whole semester
to facilitate group work.

The project is evaluated in an examination at the
end of the semester. The project group members
presents their findings and the methods and results
are discussed. The supervisor will be in charge of
the examination, which is conducted in the presence
of a censor (external examiner) appointed by the
Danish Ministry of Education. An individual grade
is given based on the written project report and the
examination.

The group size is gradually reduced over the
programme period, starting from thefirst semester with
five to six students (emphasis on the process). In the
final semesters, the group size consists of two or three
students (emphasis on the product).

Every programme has its compul sory component
formed in the first four semesters. The fifth semester
is dedicated to engineering training, during which
the students are expected to acquire a critical and
realistic approach to the application of their
knowledge.

Thelnternational Semester will follow immediately
after the engineering training period.

THE CHALLENGESOF
INTERNATIONALISATION

Cultural and Linguistic Challenges

Over thelast decade, teaching in the English language
has become increasingly widespread among
Danish universities and other higher educational
ingtitutions. Systematically setting up curricula and
subjects in English has the immediate advantage
of attracting more students and creating a more
inspiring and versatile study environment. Furthermore,
as the present programme is solely based in Aarhus,
it will contribute to a level of parity in the volume
of student exchanges. Danish colleges have experi-
enced that an approximate level of balance is crucial
in order to maintain the possibility to offer exchange
periods for (other) native students, at least in certain
countries.

Inviting students from various countries with
different cultural and professional backgrounds, aswell
as changing the language to non-native English,
involves a number of challenging issues in order to
maintain a high professional level and to secure
favourable integration of the foreign and native
students. These language and cultural challenges need
to betaken seriously for the International Semester to
succeed. Fink et a describe experiences with inter-
national studentsat the University of Aaborg, Aalborg,
Denmark, where the learning environment is some-
what similar to that of the IHA [3].

Special attention must be given to encourage
the formation of internationally mixed groups and
to introduce foreign students to the learning environ-
ment of the |HA, aswell asDanish culturein general.
This is primarily done during the International
Semester using an introductory course for the
foreign students and by arranging the groups
administratively, based on afew questions regarding
the students' desired professional focus. In this
way, an international mixture of the groups can be
achieved.

The importance of preparing the lecturers for
potential cultural and linguistic challengesisdescribed
by Klaassen and Graaff [4]. A comprehensive
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programme to upgrade lecturers language skills is
offered at the IHA. Improved awareness towards
cultural challengeswill aso be addressed in workshops
for the lecturers.

Maintaining Quality in the Professional Fields

One of the prime obj ectives of the Danish educational
system isthat programmes should be very flexiblein
order to accommodate the transfer of credits from
one programmeto another. Thisisnot always as easy
asit sounds.

At first glance, most civil and constructional
engineering students are considered to have the same
basic knowledge. To be convinced that the oppositeis
the case, one needs to look at apparently similar
institutions within Denmark. Therefore, why should
the differences be less pronounced when comparing
programmes between, say, Denmark, Greece or
China?

In the environmental construction programme,
it is envisaged that the level of quality in the profes-
sional fields will be maintained by turning the
variations in the students’ backgrounds into an
asset; the students may initially follow individual,
theoretical courses, but in the project period, they will
combine their knowledge in order to complete the
project. For instance, aproblem based on area project
— and even a known solution in the student’s home
country —could be analysed and compared with other
solutions.

An important measure for the level of quality is
the bilateral recognition of exchange students. The
reguirements for the admission to the International
Semester are as follows:

e Thestudents have passed thefirst two years of a
corresponding engineering education at their home
university and have passed a course in basic
hydraulics.

e The students have proven proficiency in written
and spoken English.

e Thestudiesat the Engineering College of Aarhus
should form anintegral part of studiesat thehome
university.

The proceduresrelated to thisInternational Semes-
ter are described elsewhere [2].

Accreditation

Accreditation procedures are an important tool inthe
process of maintaining quality that can lead to
transparency in the educational system. Thisisnoless

trueinrelation to international programmesthat have
considerablevariationsin professional content, aswell
asin the educational approach.

Accreditation methods have been described in
numerous papers and proceedings. A group of
member agencies from the Nordic countries, called
the European Network for Quality Assurance
(ENCS), has presented a model suited to those
countriesin order to follow up on the Bologna Decla-
ration [5].

There is a long list of elements included in the
accreditation process: a thorough course description
with transparent prerequisitesthat is available on the
Web site is one of them [2]. Maintaining quality
control through the participation of external examin-
ers common for the entire country and approved by a
central body isanother important factor in the accredi-
tation process.

DISCUSSION

The Engineering College of Aarhusisinvesting many
resources in order to ensure that the International
Semester is a success.

A presentation of the International Semester at a
number of European engineering collegesis planned
for autumn 2002 and spring 2003.

Furthermore, aspecial presentation isalso planned
for the 6™ Baltic Region Seminar on Engineering
Education, which will be held from 23 to 25
September 2002 at Hochschule Wismar - University
of Technology, Business and Design, Wismar,
Germany.

Finally, it is envisaged that there will be 10-15
international studentsand the same number of Danish
students enrolled for the start of first International
Semester at the IHA in August 2003.
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WORLD TRANSACTIONS ON

ENGINEERING AND TECHNOLOGY EDUCATION

A CALL FOR PAPERS

The inaugural issue of the UICEE s World Transactions on Engineering and Technology Education
presented a range of papers from across the spectrum of engineering education and from around the
world, including 30 very interesting and insightful representations from many countries worldwide.
From this, it can be seen that the World Transactions contribute to the publication of engineering
education papers globally, which is essentia for academic life and the continued growth and
evolution in humankind s knowledge and understanding across nations and continents.

A call for papers is made for the next issue of the World Transactions on Engineering and
Technology Education, Vol.1, No.2. The very nature of the World Transactions is open to every
facet of engineering education and is not confined to traditional views about engineering. As such,
there are no overriding engineering or technology themes, but rather the overarching principle of the
globalised expansion of engineering and technology education that is not confined to borders or
regions; instead the World Transactions seeks to benefit all those involved in the engineering and
technology through the wider dissemination of knowledge.

The deadline for this issue is 30 September 2002. Authors should indicate their interest as soon as
possible. Additional information can be found at the UICEE s homepage under UICEE s World
Transactions at http://www.eng.monash.edu.au/uicee/

Interested persons should submit their original, previously unpublished papers to the UICEE for
consideration to be included in the World Transactions. Authors should be aware of the standard
formatting structure, which will essentially be the same as for other UICEE publications. Papers are
to be submitted in Word format in 10pt font, single-spaced, double column, and a maximum of 4
pages in total, including abstract and figures (additional fees will apply for extra pages). Fees are
based on cost recovery for editorial and publishing work, and every submitted paper will cost
$A450. Also, within the cost structure is the delivery of one copy of the World Transactions per
paper submission by airmail postage to anywhere in the world.

The electronic kit for authors, incorporating standard formatting details and submission forms,
covering copyright, will be supplied on request. Potential authors should notify their intention of
submitting a paper at their earliest convenience and earlier submissions than 30 September 2002 will
be particularly welcome. Further correspondence via e-mail should be directed to Mr Marc Riemer
on marc.riemer@eng.monash.edu.au




