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Abstract:

ICT collaborative environments surpasses old poaegtiwith drawing learning closer to a real

life with interactivity and authenticity of real wd problems in learning and consequently
reducing de-contextualization in the learning pregeContemporary educational ICT usage in
learning processes is student-centred. In 1993 é&isity of Stanford (USA) started an ICT
supported distance learning course named Architedfingineering/Construction Computer

Integrated Global Teamwork Course (AEC Global Tearkyv The mission of the program is
to educate the professionals to be able to workuiti discipline collaborative environments

and to take advantage of information technologeproduce high quality products in faster
and more economic way. In autumn 2001, nine Eunopeaversities started the project in

order to develop an inter university postgraduategspamme in information technology in

construction (ITC Euromaster). The paper presentsoaparative study of both distance
learning master courses with the focus on the IGTaborative environments.

1. Introduction

Even though advances in information and commumnatchnologies (ICT) significantly changed the
way professionals in building and construction (B&Jjustry work, the dominant training method is
still the traditional classroom lecture with all Wirawbacks. Rebolj and. Menzel (2004) argue that t

is an important reason why IT is not used in carcston projects more often, even though the demand
coming from the industry is clear.

During the last years the advances in technology @manged organizational infrastructure of the
industry magnified the importance of teamwork. $eamnd Yildirim (2006) emphasized that employees
(in every industry) have to be able to think creglii, solve problems and most important — they have
to be able to take decisions as a team. TherefereeSand Yildirim pointed out that institutions of
higher education should focus on educating graduateo are not only flexible and have market
related skills but also have enhanced collaborakiés especially in the interdisciplinary teanSsnce

the year 1999 in Europe major activities within Belogna reform are the definition of the graduates
competences. One of major projects is Tuning wishfoecus on generic competences and subject
specific competences. The survey conducted inigieé 6f civil, building and structural engineering
among European employers in 2005 showed that emdognked the competence “ability to work in
an interdisciplinary team” on thé"4rank from 17 generic competences. It was rankes &apacity
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for applying knowledge in practice”, “basic knowdglof the profession”, “capacity for analysis and
synthesis” (Subic Kowa Istent Stati¢ 2006).

In addition, Turk (2000) stated that major problenthe implementation of technology is the varying
IT capability of team members.

In response to the demands of the AEC sector fpramement and broadening of the competence of
engineering students in using new technologiesengolving specific problems, in 1993 University of
Stanford (USA) started an ICT supported distance arnieg course  named
Architecture/Engineering/Construction Computer ¢méded Global Teamwork Course (AEC Global
Teamwork), also known as PBL (Problem- Project-dBob- Process- People- Based Learning). The
mission of the programme has been to educate tktegeeeration of professionals to be able to work
in multi-discipline collaborative environments ataltake advantage of information technologies to
produce high quality products in a faster and mecenomic way. It is aimed at undergraduate,
graduate and postgraduate students from all oeewthld.

Positive feedback from the AEC Global Teamwork emaged other institutions to introduce their own
BC oriented distance learning courses. One of tisdifiC Euromaster. In autumn 2001, nine European
universities started the project in order to depeém inter-university postgraduate programme in
information technology in construction (ITC). Thejective has been to provide students with the
ability to extend their knowledge in the applicatiof ICT in BC and related industries (Dado and
Beheshti 2005). The project was realised in thelaréc year 2004/2005 when the first generation of
students started the Socrates/Erasmus Europeaeislasurse in construction information technology,
ITC Euromaster.

In this paper both programmes are briefly described major observations and differences are
presented. This is followed by the survey carried @among participants in order to compare both
courses. Finally, results are presented, key foglare discussed, and conclusions summarized.

2. The compar ative study the ICT collabor ative environments

ICT collaborative environments surpasses old prastivith drawing learning closer to a real lifehwit
interactivity and authenticity of real world probie in learning and consequently reducing de-
contextualization in the learning process. Conterauyoeducational ICT usage in learning processes is
student-centred. This demands readiness for addaming methods, self-directed learning, and
reflection of one's own learning progress, learteton skills, collaboration skills and digitaldracy.
Deployment of ICT collaborative environments castéo quality of teaching and learning but in the
process of the sustainable implementation in stguegrammes many obstacles are faced such as
curriculum development, interoperability standaadsl staff development (IsténGtacic et al. 2007).
The conditions for computer supported collaboratigarning according to Johnson & Johnson:
positive interdependence, individual and group oespility, face-to-face promotive interaction,
interpersonal and small group skills, group proices€l996).

ICT collaborative environments support many stuslemo would not be able to attend courses in
other departments and programmes than those teeguarently studying. Fruchter (1996) addressed
two critical problems of the practices in the A/Bf@ustry and education: (1) fragmentation and (2)
discipline-based education. Poor communication aritie professionals together with the fact that
every professional involved in the project (arcttitestructural engineer, contractor ...) sees thal f
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product in a different way can result in a misseddline or exceeded budget. Some of the problems
could be addressed by new technologies, but witanumproved team effort even the technology can
fail. That is why in 1993 the Architecture/EnginegéConstruction Computer Integrated Global
Teamwork Course (AEC Global Teamwork) at Stanforaversity has been launched. The course was
carried out in response to the needs of the ingdastimprove and broaden the competence of students
They are expected to become familiar with projestgrmance, collaboration technologies, to improve
their ability to work as a team, and to understarahagement concepts (Fruchter 1996).

In the AEC Global Teamwork course a number of tegussially 4-5) of students are facing the
challenge to complete the assigned project fronstae to the successful finish. Teams are workimg
different projects with some unique constraints] fdams have an architect, several structural
engineers and construction managers. Each teanmadsat least one 'owner' or 'investor'.

The goal of the course is to educate participastogents in (1) how different disciplines (architee,
engineering, construction) impact each other, &@hai up-to-date technologies for collaboration and
daily work, (3) how to build a team and be abldake decisions as a team over the internet and (4)
how to simulate concurrent engineering and collaton technology from the organizational point of
view (Fruchter 1996).

Project is being done almost exclusively over thiernet, using available technological solutions.
Team members are coming from different countrie$ are dispersed all over the world. They are
forced to employ technology to overcome the linmta¢ and problems caused by different
geographical location and time zones. In that waywkedge and resource sharing among programmes
and universities is guaranteed.

Cooperation instead of competition was the pringaryer of the ITC Euromaster initiative too. Rebolj
and Menzel (2004) stated that from the beginninghef course development the main idea was to
share, jointly develop and organise knowledge e ftbld of information technology in construction.
They identified current education practice as apartant reason why IT is not effectively used in
construction.

Consequently a consortium of nine universitiestsththe project and developed European Master in
construction IT in order to improve and speed upttiansfer of latest findings in the field of ITtan
construction practice.

While it would be almost impossible for every unisigy to have experts in all fields of ITC, partner
institutions were among the leading ones in the fie@ (Rebolj and Menzel 2004), so the idea was
for each of them to offer the best knowledge angdeernce it possesses. Instead of sharing that
knowledge in small classes at multiple placesulest are given in virtual classroom using appra@ria
technology solutions (Figure 1). Virtual classrosnused to give lectures and share knowledge on
topics from various fields of ITC.

The curriculum is focused on graduate students witiversity degree in civil, building or structural
engineering (Rebolj and Menzel 2004) and span th@ewange of ITC: (1) technological aspects, (2)
theoretical aspects, (3) models (including theinctionality) and (4) processes (including their
simulation) (Dado and Beheshti 2005).

Comparison was made using two approaches:
e close observation of both courses discussed,
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e using the results of the questionnaire which wad 8®ethe students in order to compare their
view on the programme they participated and teagythat was involved.

Considering the fact that in both cases learningase or less student-oriented, it was concluded th
evaluation should also be student-oriented andtiquesire was chosen as an appropriate option.

2.1 Observations

Even though both courses are using similar apprahely are quite different at the same time. While
AEC global teamwork is project-oriented, ITC Eurates is a postgraduate programme, covering
more than one topic. The strongest link betweet Ippbgrammes is the use of modern IT tools in
learning and working process. Some of them wem@duoiced by course personnel while others were
used on the initiative of the participating student

As shown in Table 1 and Figure 1, although sintéethnologies were identified as important in both
courses, different solutions were introduced.

AEC Global Teamwork 1 TC Euromaster
audio phone, Skype ClickToMeet
video VSee ClickToMeet
application sharing MSN NetMeeting ClickToMeet
instant messaging system MSN Messenger, Skype TMket, MSN Messenge
learning management system Think TanK™ Moodle
whiteboard MSN NetMeeting ClickToMeet
asynchronous communication e-mail, Think Tank" e-mail, Moodle
asynchronous lectures/sessions  R&¢all -

Table 1: Technologies used in AEC Global Teamwadk ' C Euromaster

In AEC Global Teamwork, modular approach using essgessible software was chosen. Some of the
software (MSN NetMeeting, MSN Messenger, Skype) lmambtained for free from the internet, while
other (Recall”, Think Tank™) has been developed at University of Stanfordthat way, each
module (for chat, audio, video etc.) can be quicklylaced if there is a problem with the tool cothe
used or if a better solution becomes availablerd hee also some drawbacks:

e itis necessary to obtain, maintain and master niaolg,

* with many different software solutions there isht@gprobability that something will go wrong,

e more opened ports in corporate firewalls,

 usage of 'unusual', patented (although excellertfree tools (Recdll!, Think Tank™),

« confusion (MSN NetMeeting is used only for appgilca sharing although it is capable of

providing audio as well as video channel).
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Figure 1. AEC Global Teamwork - decentralised apploto lectures

On the other hand, ITC Euromaster is using cesgdlisolution (Figure 2) named ClickToMeet
(CTM). CTM is a client/server solution for on-limeeetings. It runs on a server and enables students
and lecturers to use everything they need fronr thheb browser (audio, video, chat, presentations,
whiteboard, application sharing) so that there asneed to download, install and maintain other
software tools. The only thing needed is a singtéwv&X control for user's browser. The advantage of

the solution is that it is very easy to use and there is less effort needed to get things modespite
firewalls. The main advantages are at the samemmajer disadvantages of this system:

« CTMis not free (license fee per user),

» student is limited to Internet Explorer (and to \bmvs operating system),

« ActiveX controls are considered to be potentialangerous and therefore prevented on some

corporate systems,
e it is harder to identify and deal with possible lpsons.
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Figure 2: ITC Euromaster - centralised solution
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The only major thing that ITC Euromaster lacks syatem module for recording lectures and sessions
in order to listen to them asynchronously. Thiddeacan be useful if student misses a lecturetonen
session or something similar and would like to aed listen to it anyway. For that reason in AEC
Global Teamwork software package ReCaik used.

In both cases there is a central portal with dibnmation needed for the course together with the
learning material. While with the AEC Global Teammwd hink TanK™ is used as the central system
(in-house solution of the University of Stanford)C Euromaster uses a well known open-source
system Moodle. In either case the public asynclusrmmmunication between the persons involved
(students, lecturers, mentors) is possible.

2.2 Survey

In the development of ICT assisted learning isrttan aim to foster student-oriented learning and to
support teachers' facilitative/transformative fiumet Communication is very important in a procets o
forming knowledge of concepts and theories. It f@tglividuals to better understand others knowledge
and at the same time strengthen their own knowleflg@ consequence the use of ICT in teaching and
learning has shifted from individual use to colleditve learning. The individual use can be limited
some ways when, for example, limitations in ICTigtesl learning design originate from difficulties i
(1) identification of individual's learning stylesnotivation, needs, and (2) acknowledging their
differences. Individual teaching limits the resasdo the individual; the support of the groups of
learners in developing shared mental models iS(Imdtnson, Johnson 1996).

Primarily the survey was intended for getting sdieedback on the courses from the students who
participated in the course. It was intended towatal and compare both courses in two crucial réspec

e the communication technologies used,
e the experiences and impressions of the course.

The survey was conducted by Webswey, a tool fatiorg surveys on the Web (http://www.scix.net/).

The survey population was selected among the stsigemo participated in one of the courses in the
year 2006. Due to a small number of students paating in ITC Euromaster, similar number of

students participating in AEC Global Teamwork wasdomly selected. The total number of survey
respondents was 15 (8 from AEC Global Teamwork@affdm ITC Euromaster).

Students were asked several questions of difféypeis. First, some questions were asked in order to
determine whether educational background had @affleatourse experience and then questions
regarding course experience and technologies wdledved. Last, some questions regarding the whole
experience were asked.

As mentioned before, 15 (83% of invited) studemsponded to the survey. The average age of
respondents from the AEC Global Teamwork was 2gui@3) with 75% males and 25% females
(Figure 4), while the average age of respondemwi® fiTC Euromaster was 33 (Figure 3), with 63%
percent of male students and 27% of female studEigare 4).
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Figure 3: The average age of the participants amsgvthe questionnaire.

ITC Euromaster

AEC Global Teamwork

FEMALE

Figure 4: Gender of the respondents.

When students were asked to evaluate their knowlefiggommunication technologies (from 1 to 5),
the average answer in both groups was the samerég.
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Figure 5: Answers to the question: “Please, evalfram 1 (poor) to 5 (excellent) your knowledge of
communication technologies prior to taking this rsa®”

It can be concluded that both groups were fairiyparable.

As seen in Figure 6, least known technologies pgodiaking the course were application sharing and
video communication.

60%

50%

40%

30%

20%

10%

0%

. - . . archive of the
instant application audio video . . L
. . . L forum e-mail lectures (Mdeo, other: wiki
messaging sharing communication|communication audio)
@ AEC Global Teamwork 0% 50% 0% 25% 13% 0% 13% 0%
O ITC Euromaster 0% 33% 0% 50% 0% 0% 0% 17%

Figure 6: “Which tool was least known to you priortaking the course?”
When asked for most useful tool during the coub86 of students from AEC Global Teamwork

answered that most useful was instant messaginigg wh the other hand 43% of students of the ITC
Euromaster thought that most useful was applicatiaring (Figure 7).
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60%
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30% -

20% -
10% | I
0% -+

instant application audio \ideo
messaging sharing communication | communication

archive of the
forum e-mail lectures (video, other
audio)
@ AEC Global Teamwork 50% 25% 13% 0% 13% 0% 0% 0%
O ITC Euromaster 0% 43% 29% 14% 0% 0% 14% 0%

Figure 7: “Which tool was most useful to you durthg course?”

Considering the answers, most used technology i€ Aitobal Teamwork was instant messaging,
while students of ITC Euromaster most often usedicaand video communication and application
sharing (Figure 8).

Respondents wrote:
“Because it was the most convenient method to caonoaie with others.” (audio commucation)
ITC Euromaster student #6

“Helps in making quick decisions. Avoids lag tinfeeanail.” (instant messaging)
AEC Global Teamwork student #6

“It was the easiest and fastest way to convey asags It also took the least amount of time to set
up.” (instant messaging)
AEC Gobal Teamwork student #7

This is mostly related to the tools used duringldwures. While ITC Euromaster uses ClickToMeet

which has audio\video capabilities and applicatstiaring included and works out of the box, it is
more convenient for AEC Global Teamwork studentsge what they know best.
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20%

N I
0% - -
i archive of the
instant messaging | application sharing audio \ideo communication forum e-mail lectures (video, other
communication audio) !

@ AEC Global Teamwork 50% 0% 25% 0% 13% 13% 0% 0%
O ITC Euromaster 14% 29% 29% 14% 0% 14% 0% 0%

Figure 8: “Which tool did you mostly use during ttaurse?”

To sum up, as far as technology is concerned,ghst important technologies for use during the two
courses are wiki, game engine and forums (FigurénQrder to be precise, it has to be mentionatl th
wiki and game engine were not introduced as agddlte courses but were used on recommendation of
some students in the AEC Global Teamwork.
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AEC Global Teamwork ITC Euromaster

@ instant messaging 4,6 4,4
W application sharing 4,4 4,6
0O audio communication 4,6 4,7
0O video communication 3,3 3,9
W e-mail 3,9 4,7
@ forum 3,1 3,1
| wiki 2,8 31
O archives of the lectures 3,4 4,1
MW other : game engine 3,0
m other: digital library 4,0

Figure 9: “In your opinion, how important is eadrtloe following technologies for the course? (16t n
important at all, 5 = very)”

What is interesting is that the forum (discussioards) was not highly rated although the advantages
are clear. AEC Global Teamwork student #4 noted:

“It is most similar to email and instant messagibgi has the benefit of being recorded for everytone
see. Email does not necessarily let everyone seedhversation. Instant messaging may not keep a
good record of conversations. Forums have botihese.”

Students were also asked if they had any probleitistechnology and the related tools. Results show
(Figure 10) that almost all participants had somablems.
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Figure 10: “Did you experience any problems dutimg course?”

Regarding question on specific problems that entedyging the lectures, similar answers were given.
Among the AEC Global Teamwork students most answeese related to FTP and forum
inaccessibility, usage of diverse software soligiand the lack of a central solution.

“FTP servers and the forum servers went down ewage in a while, which caused problems for our
team. Then we had to rely on other methods of conwaion and distribution.”
AEC Global Teamwork student #4

On the other hand it seems that ITC Euromasterestsdhad a lot of problems with ClickToMeet
system. ITC Euromaster student #1 wrote:

“Sometimes it just didn't work.”

Despite the problems, 93% of all students think th&nowledge gained during the course is invaluable in
their further work and 87% of students are convinced that IT can be one of the major factors in competitiveness
of the BC industry.

3. Conclusions

In order to educate the next generation of probesds to be able to work in multi-discipline
collaborative environments it is necessary to preiee advantages of information technologies. This
study showed two examples of such transfer of I€ldted knowledge into practice and comparison of
two approaches taken. Survey confirms that padid® gained valuable experiences using
technologies that were available and presentedadt also presented that despite the clear bernéfits
the use of some tools available, students use odmimy they know best if it is more convenient to
them.

The paper once again shows the lack of modulagiated systems required to support distributed
learning environments. Results show that studemé&fep ITC Euromasters’ centralised virtual
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classroom to more than decentralised solution asadjel of diverse software tools in AEC Global
Teamwork. To illustrate why, AEC Global Teamworldent #5 reported:
“Computers were not capable of handling multipléwares.”

On the other hand, ITC Euromaster students repobaadwidth and firewall problems using
centralised system.

What is interesting is that when participants wasked about their reflection on the course and what
they have gained from that experience, the majofikEC Global Teamwork participants wrote about
social aspects of the whole experience while IToRaster students focused more on IT issues
although they arguably had fewer problems.

Despite some technological drawbacks both courses to be delivering what they have promised.
AEC Global Teamwork student #6 wrote:

“l gained the ability to compete in a worldwide rkat and obtain skills that | will use to pursue a
career that is challenging and insightful. | algained many valuable resources in many specialties
and in many places.”

And that is why it is worth developing them further
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