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ABSTRACT

This paper describes an attempt to include a cptirsevation”, in an educational programme
for construction engineers. This course has beadedl into two parts; part 1 which is entirely
theoretical, and part 2 which mainly consists pf@ect. The course has been given during six
academic years and the response from the constnusigineering student has been mainly
positive. Some of the projects have resulted isifda new products. The intention is to execute
some research within the field “Innovation in Ceunstion” with this course as a starting point.
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I. Background and aim

The Swedish construction sector is today impairgl different problems that are connected to
production technology; e.g. problems concernindityygroductivity and working environment.

The elimination of these problems demand among otivegs development work within the
individual construction company. Such developnveortk is, to a varying extent, executed
today within various construction companies. Irs tiork, which can be more or less innovative,
different employees are participating (constructirkers, foremen, persons responsible for
development work etc.) in a planned or spontane@ys Larsson /1992/

If these persons had better knowledge about thevation process as regards problems,
possibilities and methods the possibility to uéilihe development potential which exists within
the construction companies and the constructi@s gitobably would increase considerably.
Today a great part the development of construa@mnpanies with regard to production
technology is executed at the building site, Brazhet al /1990/.

The introduction of the subject “Innovation” intieet Construction Engineering Programme at
Halmstad University was made in 1993. It was magerest the background described above
with the general aim of educating more “innovatigehstruction engineers, i.e. engineers who
can see an evaluate the need of and the possifffililgprovement and development within
construction. The introduction of this subject vaés0 to great extent influenced by the
experiences from the “Innovation Engineering Progree” at Halmstad University. This
programme, in which the subject “innovation” hagmeand still is central and important, has
been very success-full as regards commercialisafipnoducts developed within the
programme by students.

This introduction of the subject “Innovation” ineoConstruction Engineering Programme is of
particular interest as it is the first time in Swadhat this subject has been included, to a greate
extent, in the education for construction enginesgse also Larsson /1996/.

The aim of this paper is to describe this introthrcby describing the course “Innovation” and
its implementation. Furthermore, the aim is to déscsome of the experiences obtained during
the implementation and to give some thoughts ahdute research within the field innovation
in construction.



Il. The course “Innovation”
Aim

The aim of the course has been described aboveria general terms. This aim has been
formulated in a formalistic way as follows in th&tlident guide for the engineering education
programmes” at the Department of Science and TdogpoHalmstad University..To give a
good understanding and knowledge about the fouodatf the innovation process: the product
idea, the entrepreneur, the environment and thét@land give insight as regards the
integrated approach which is needed in order tacegsfully transfer a product idea to a
commercial product. Furthermore the course shatedinowledge of and insight into the
conditions of the construction sector ast regardgedopment and improvements of production
technology and products.”

Organisation

From the academic year 1993/1994 up to the acadgaic1997/1998 the course comprised 7
credits and consisted of two parts as follows:

* Part 1 Innovation - introduction, 3 credits

« Part 2 Innovation within the construction processredits.

From the academic year 1998/1999 the course hasrbdaeced to comprise 4 credits only. This
course consists only of part 2 mentioned above.

The course is given during the last year. The plece of the present course in the study
programme syllabus is illustrated by Figure 1 Wwhsbows the last three terms of the program.
In Figure 1 it is shown that the course is plader anost of the basic construction courses and
just before the final project.

Term4 Term 5 Term 6
Construction | Construction | Working Leadership Building Services 6 cr
Management 1| Management Il| environment | 3 cr
3cr 3cr 3cr
Construction | Computeraided Quality- and environmental Construction | Final Project
Equipment and| Construction | assurance 6 cr Law 4 cr
Methods Management
3cr 4 cr
Timber Concrete Steel Innovation 4 cr| Final project 10 cr
Construction | Technology Construction
4 cr 4cr 4cr

Figure 1.

three terms.

Contents of the course

Part 1 was a basic, general course. The educatisrgiven in a traditional way and this part was

Placement of the course “Innovation™ha study programme syllabus — the last

concluded by a written exam. The contents was gengeral with virtually no relation to
construction and construction processes.




The present course (and formerly Part 2) is dividéal two subparts:

» A theoretical part comprising 1 credit which dealth innovation within the construction
process. The education is given in a traditionat,vaad the literature used, Hjort /1995/, is
based mainly on Bjorkl6f /1986/ and Larsson /199Rte content of this part is mainly as
follows:

1. Basic theory, definitions and concepts.
2. The construction sector from an innovation pointiefv — historical aspects.
3. The construction sector from an innovation poinviefv - the role of different actors

* A project comprising 3 credits. This project is exted by small groups of students; 2 - 4
students in each group, with instructions fromcaueer. The aim is that a production
method, a production process or a building systenich is considered to possess a potential
for development and improvement, shall be analyssghrding quality, economy and
working environment. The students get a high degféeeedom as regards the work within
this project, and very much is depending on theirative and creativity. Creativity sessions,
interviews, and in some cases, construction of saateprototypes, are important parts. The
aim is of course that the group shall present tdagiroposals as regards improvement
and/or products to be developed. The aim is furtiharthe students, if possible, shall
develop and study these proposals in their finajigat, i. e. final thesis.

Results from projects

The results from the projects are of course varyilegpending on among other things the
problem area studied and the ability of the stuslembe innovative. In order to differentiate the
projects as regards the result, they have beesifodasinto three categories:

Category A:  Projects with mainly a general deswipof the problem.
Some concrete proposals as regards products/pescess/ be included but are
not studied enough or does not seem realistitufther development.
Category B:  Projects with one or more concret@sals as regards products/process
that are studied fairly well and could probabéydeveloped into a feasible
product/process.
Category C: Projects with concrete proposals whae been followed up
within a final project (thesis).

A summary of this classification is given in TABLE



TABLE 1. Projects classified into categories.
ACADEMIC [NO OF CATEGORY
YEAR PROJECTS | A B C
1993/1994 4 3 1
1994/1995 12 10 1 1
1995/1996 14 13 1
1996/1997 6 4 2
1997/1998 3 2 1
1998/1999 2 1 1*

*This project might be followed up with a final pect

As you see in TABLE 1 above three projects has lotsssified in category C. These three
projects are described in the following.

« The project from the academic year 1993/1994 haditlle “New application areas for light-
beam steel profiles ”. It was followed by a fipabject which comprised the development
and full-scale-testing of a composite slab-elentemnisisting of reinforced concrete and light-
beam steel profiles; Andersson and Svensson /199% tests showed clearly that the
product in question was technically feasible. Agpeto commercialise the products have not
been made.

« “Transportation and assembling of prefabricatedcoete carcasses” was the title of the
project from the academic year 1994/1995 classifiezhtegory C. This project was
continued in a final project with the aim to deyebnd study a new type of device for
safety-barriers; Carlsson and Holgersson /199%ferdpts to commercialise have been
made. This process seems anyhow to been halted.

* The project in category C from the academic ye&71P998 is concerning an ergonomical
tool to be used in connection with ceiling-works)dersson and Martensson /1998/. This
project has been very success-full and serioumpteto commercialise this product are
currently made.

The projects within category B all include concreteposals as regards products/process
that could probably be developed into a feasibledpct/process. These proposals have not been
followed up, mainly due to lack of interest fronetstudents involved.

Observations and conclusions

The course has been run during six academic y8arse conclusions can be drawn from
observations made and experiences obtained.



The attitudes of the students towards the couss@r@sented in TABLE 2, which is a summary
of results from course evaluations executed afiicompletion of each part of the course. At
these evaluations each student is given the oputytio assess different factors with the scale 1
(very poor) to 5 (excellent)

TABLE 2..Results from course evaluations. Mean eslu

FACTOR 1994/1995 1995/1996 1996/1997 1997/1998

Partl |Part2| Partl Part?2 Part|l Part2 ParPart?2
Lectures 3,5 3,4 4.4 3,2 3,2 3,0 4,0 4,0
Exercises 2,9 2,7 2,5 2,5 4,1
Project work 4,2 3,7 3,3 4,7
Composition of the course| 4,0 3,5 3,6 3,2 3,2 3,2/ ,2 3 |40
Literature 3,7 3,7 3,6 3,3 2,0 2,9 2,5 3,2
Exam 4,0 4,1 2,6 3,7 3,4 3,4 3,0

From TABLE 2 you can see that the course as a whadebeen fairly appreciated by the
students. In part 2, specially the project has lzggmeciated and has been considered interesting
and valuable. Anyhow, an observation made duriegcthurses is that the attitudes of the
students towards this project varies very much. &students really appreciates the freedom
they have when executing this project, others ifimdther frustrating. The latter ones ask for
more guidelines and directives from the lecturéreyfseem to relate to other, more traditional
projects, previously executed by them during thecatdon. Anyhow, the assumption is that

most of the students, after the completion of tloigrse, will be more open-minded as regards
the need for and the possibility to change and ldpwdifferent parts of the construction process.

The textbooks used at this courses, Ottosson /1@8&/sson /1993/ and Hjort /1995/ have been
fairly well accepted by the students. Of these jgakibns only the latter one, which is based
mainly on Larsson /1992/ and Bj6rklof /1986/, isdsed on the construction industry; the other
two are more general. The construction engineeastudents have however sometimes requested
textbooks more focused on construction. This engshasother problem, namely the lack of
knowledge within the field “innovation in constriart”. The research reported from this field is
sparse and much remains to be done.

I1l. Future research

The intention is to execute research within thielfieanovation in Construction”. This research

will have the above-mentioned course as its stagmint and will mainly follow two lines:

1. “Diffusion of innovations in construction.” The emntion is to follow and study the
commercialisation of some of the innovations emagdtom this course.

2. “Innovation in construction engineering educatioffe intention is to follow and analyse
the course described in this paper in a more sygtenvay. A part of this work will be a
follow-up study comprising students who have pgréited in this course and who now are
working as construction engineers. Their preseswypoints regarding the course, its
content, usefulness and impact will be registered.
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