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ABSTRACT

Due to the Globalization and the industrial deveilept world wide, Engineering Collaborative projebts/e
never been more important and the necessity ofdwipg the processes used among them, neither.

The language barrier is a mayor downfall for thecess of any international project, and even thdagglish is
universally spoken, technical terminology is notlaown. So here is where collaborative platforipezome an
essential tool, and the standardization of the gutares as well. In order to compare the competsrafieghe
parties involved, so it becomes noted the areasxpkrtise of each country considering their cultarel
education models, it is necessary to evaluate aabsure the individual and group skills of the p#vtnts, this
information can be used in case of further projestsvell it will give an idea of the strengths amelknesses of
each specific area in the selected country. Aftecgssing such information the results will givelear view of
the state of the actual situation on the mattew km improve/develop an application or platform &dficient
collaborative projects, what are the weak pointshar competencies that are needed to improve tbelter
prepared for international projects, this are fast of the many applications that this kind of stwén throw and
it gives an idea to the universities of how to mutidir programs and overall education to be atrapsgitive
international level.

Keywords: Engineering and Design, International Collaborat®eojects, Competencies, 20/20 Engineer,
Engineering Education.

1. INTRODUCTION
Collaborative Design on Engineering projects in phesent are being one of the preferred casesidiestin
the last 10 years in the engineering education,tduts similarities to the work group environmentthe
industry companies, and the benefits well knowthef way of teaching, like the problem solving ardup
skills developed by the students involve in thidgivitees, this way of teaching students grows fast
popularity inside university faculties. Deficiensialso encountered in present students in highacagion
like critical thinking have also made collaboratpu®jects a good alternative in order to meet tasgyset by
each university of what kind of competencies tlstiildents should have after graduating, in sightenfising
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a masters or doctoral degree or just as regularsing workers. Recent research has shown thatoolsive
projects give the opportunity to the students tplhagknowledge learned previously and also to retain
concepts better than in the traditional classroamirenment, this psychological analysis of cogrtiv
learning processes that involves effective lear@agvell is one of the key factors to explain hawd avhy
collaborative projects serve better than compaoeitié traditional way of teaching, to help studdrgsome
better professional respecting what each universitysiders that this would be. What this paperoisng to
show is at what is the stage of research in coltb@ design on engineering projects are, whattlaee
measurements already found by previous researchdral are the key processes identified in group
collaboration projects, what are the key aspectgannational collaborations, with this referritaycultural
differences and ethnicities and what other modaigtbeen found to evaluate and measure this aesivit
other to future improvements and to design bettéaloorative experiences.

2. PROBLEMS DURING NOW DAYS COLLABORATIVE PROJECTS

In the latest findings done by researchers aboghitiwe learning, collaborative projects have bgeaised as
ideal to the creation of long lasting knowledgddarners from all fields of expertise (cooper et 8990) this

applied to higher education, without saying thaaiiry other kinds of levels of education this apphoaon work,

this paper will only focus on higher education sfiealy in the fields of engineering and desigrs Ais stated in
the early mention findings collaborative projectayime a better alternative than traditional teacmgghods in
order to build competencies for the engineer of thays, but not only this, but the kind of skikswork in a

globalized world where engineers will have to iatgwith other professionals and colleagues frdifieiint parts
of the world and with different cultures (Kelly, B., et al., 2005) It is necessary that this tygfesompetencies
are develop in order to facilitate the successifre engineers in the modern world

But this is what unveils what are the present agfias used among this types of projects, they hiready been
catalogued to be effective cognitive learning atiis (Koschmann et al., 2005) but are they reladgn carried
out with effectiveness and are they really givimgg results? That's one of the questions thatgaper plans to
address, and with this, sharing the state of thetetegies and techniques that are being usesmtig within

faculties and universities involving engineeringl aesign. This without acknowledging that much aeske still

to be made in this field and also giving the impode deserved in the field of psychology to helpriprove this
kinds of projects in the early future and overedidhing methods.

First we are going to start talking about of theklaf formal structure or hierarchy (Finger & Gelmet al., 2006)
which addresses a problem that relating to the grayps are assembled or put tougher by the fdotlitar

sometimes even by the students themselves whersttiie case. This kind of problem of studentsheoting a
formal structure or that the teams are chosen byntho be group of peers leads to a lack of respiibgi

distribution which at he end will only difficult hassessments of each students contribution tinddeoutcome
and final result, which will lead into a uneven ainfmark to the members of the team because thieyalgain

the same mark but with different efforts and cdnttions. This will also have to do with the facathf there is a
lack of formal structure the smartest individuattod group or with the more developed social skiils come up
with all the answers and will dictate them to thieole group (Collazos et al., 2007), and this p@sg@soblem
regarding the meaning of even doing the collabezagiroject at the beginning if there wasn’'t goingbe any
collaboration at all, rather a dictatorship.

3. STATE OF THE ART TOOLS AND STRATEGIES

It is very important to be informed in what are #tate of the art tools used in collaborative prigjethis will
help to design a better collaborative experiencdHe students and will also help to not repeatakiss already
done in the past, for this it is important to stateat it has worked in the past and what is workinthe present.
Its important to keep in mind that this alternasivill are being tested and for that they ard ativork in
progress.
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Co-Construction as mention before is one of the key factors to keapind in a collaborative activity it allows
students to interact successfully and build on edbbr's knowledge, this is the successful actigitknowledge
building and problem solving between individualg{fer & Gelman et al., 2006).

Personality Type Testing: To have successful collaborative experiencesingortant to have a clear view of
how the teams of students are going to be assembhezh is done incorrectly different or oppose ppadities
might collide and make the activity less harmoni@ml less productive (the keirsey temperament rs@rte
"Keirsey 1998"), (Myers-Briggs Personality test “Btg and Briggs, 1975), personality test are powéofls to
prevent that.

CSCL: Computer Supported Collaborative Learning, as & wention in the beginning of this paper are atet
tools that allow teachers and educators to imptbe& methodologies of teaching and at the same timprove
the assessments of projects (Francescato & Poetelli, 2005)

CCC: Cross Cultural Collaboration is basically only aeglin collaborative project that require interpatl
participants from different parts of the world,ghiot mean that they have to be physically in diffie locations,
but this will enrich the experience by being exptséifferent environments but at the same timeeh@vwork
together for a common goal (Nguyen-Ngoc, Law et24l10).

PBL: Project Base Learning, this is a tool aimed to iber methodologies of teaching which are focus in to
change the traditional ways in to experiences énghhasize student learning rather than instruetaehing, and
this can play a key role in the successful devekmnof a “Global Engineer”, this methodology chamgee way

of how teaching has been conceived in the pastyehere the teacher is the focus of attention hadtudent is
forced to take a passive role in his learning (§ev& Vanasupa et al., 2007)

Proactive Learners: Talking about the new ways of teaching it also intgoat to talk about the roles and how
they change into the new methods environment Bx@atearners are people who take the initiativéearning,
they learn and retain more than people who sihatféet of teachensassivelywaiting to be taughtréactive
learners), this of course is what teachers should be airtorighprint in their students, to take their knodde as
something that belongs to them (Savage & Vanasuala, €007)

Communication Diary: The monitoring and assessment of the projectssaenéal in the success of the activity
this is what will prevent problems in the futureyprove future experiences and will look after tkearhing
processes of the students, the Communication Ddhallow students to keep track of the communimas with
their facilitators as well as peers, at the end thill help to reflect and analyze how the activibok place
(Nguyen-Ngoc, Law et al., 2010).

Assessment and type of assessmenisssessment is by far the best way for tutors ditifators to intervene in a
collaborative activity, that's why is very importailo have a clear sense of what assessment meamhatdypes
of assessments exist.

Individual Assessment:It means to review and support each individuat@gpess, and the goal here is to keep
track individually of every person involve in theopect (Diaz & Brown et al., 2010).

Collective AssessmentCollective Assessment is more involve with the Wi¢mé the team and its united work,
that’'s why its aim is to review and support grouprky and to foster the learning community. (DiaB&wn et
al., 2010).

Formative AssessmentMonitor work on a regular basis, spell out frequeactiming for instructor monitoring
as part of the course of project expectations. Bisge needs for additional resources, guidanewisions.
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Determine whether all participants are contributmgl whether the timeline is being observed (Diagr&wn et
al., 2010).

Summative AssessmentCompare results with goals and objectives, iderttiégt practices, give fair grades
(Diaz & Brown et al., 2010).

Individual Assessment: Takes place when the learner provides his or ovaesssnent of performance and
contributions to the collaborations, individualsnche asked to reflect on their experiences as pfara
collaborative group team (Diaz & Brown et al., 210

Instructor Assessment:The instructor assesses individual achievemerttencontext of a collaborative activity
(Diaz & Brown et al., 2010).

External AssessmentWhen the collaborative project or activity extetdyond the classroom, what this means
IS that the teacher or tutor takes the assessmienainon formal space(the classroom) to get @begtsult on his
assessment.

Attributes of Effective Learning ProcessesSince in this paper is mention the importance gdd/e learning
and the main difference it has from traditionalidetd learning, that is more drawn into memory meta, it is
very important to keep in mind the attributes neaegin order to achieve effective learning (Alaval., 1994).

Active Learning and Construction of knowledge
Cooperation and Teamwork in Learning
Learning Via Problem Solving

GDSS: Group Decision Support Systems are also a gredtt@onse in collaborative activities; they enhance
learning by facilitating active construction andvelepment of emergent knowledge (Alavi et al., 199¢is
fundamental that teachers, tutors and educatorshesmols they think fit for the project at hanidey will help
the experience and overall success of the prajestalso important to know that not all tools Mapply to all the
projects but the teacher in charge of the activity to decide which ones to use.

Reflective Week: To really understand what the new research are isigoabout learning and understanding,
there must be clear that reflection is essentiatfgnitive learning to take place a Reflectivedica (Finger &
Gelman et al., 2006) is often advised to be immarside the collaborative activity and tReflective Weekis a
good alternative to this and the main idea is bamednd a team questionnaire which encourage sden
reflect on the collaborative processes (Breslingefzon et al., 2007).

Collaborative E-Learning: E-Learning being one of the must upcoming educatitools, couldn’t left out the
advantages of collaborative projects that's whyabarative E-Learning will help by constructing kviedge,
negotiating meanings and or solving problems thnougy mutual engagement of two or more learners
coordinated effort using internet and electronimpwnications for some or all their interactionsgD& Brown

et al., 2010), as it was mention before in thisgpadhe importance of using technology in teachglges strictly

on the way the technology is put to use, E-Learmiith their wide set of aligned tools is a very daxample in

to how collaborative projects can be carried ouemviphysical interaction is not available due totafise
constraints.

Important Indicators: Researchers Johnson and Johnson stated that int@fidesome indicators for evaluating
or assessing a collaborative project, the followawtivities had to be carried out (Johnson, D.,ndoh,R.:
Learning together and Alone, cooperation, cometitind Individualization., 1998)

Use of strategiesApplying strategies are to capture the abilityh® group members to generate communication
and consistently apply a strategy to jointly saveroblem (Collazos et al., 2007).

Intra-Group Cooperation: Includes measures related to the requirementsesf/@layer from her peers to reach
her partial goals when acting as a coordinataadh group member is able to understand how heligaslated
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to the global team goals then everyone can anteiper actions, requiring less coordination eff¢@sllazos et
al., 2007).

Success Criteria ReviewMonitoring and assessment can be tricky, it coddhard and unclear to place the
contributions of each participants in order to dgivem the deserved mark, for this the Successr@riReview is
very helpful because it measures the degree ovithdil involvement of the group members in revigyin
boundaries guidelines and roles during the grotigige(Collazos et al., 2007).

Monitoring performance of the group: To fully understand this indicator first its impant to separate its two
main action Monitoring and Performance; Monitoriadgo oversee if the group maintains the chosexiegjies to
solve the problem keeping focused on the goalstlaaduccess criteria and Performance is abouttgubbw
good is the result of collaborative works, timetdtdime elapsed, time while working), work (tothount of
work done “Baeza-Yates and Pinolli”, overall thiglicator provides and understanding on the fulgitihof the
group (Collazos et al., 2007).

Types of Collaboration: It is indispensable that the types of collaboraioclear in order to understand better
how the collaboration within the working teams taltace. Now its important to take notice that thecess of
each type of collaboration is dependent to the sypk personalities and that's why personality tests so
important to be carried out before the assemblih@ avorking group, both type of collaborations daa
successful if the working groups are put togetlagefully.

Democratic Collaboration: There is no clear leader and when students werpdbte or of such similar ability,
they were declined to criticize in depth (TuckeRe&llo et al., 2006).

Oligarchic collaboration: Group driven by one or two high achievers collabmsa Not only this groups often
produce the most accomplish and innovative desiguisthey usually result in a positive learning ieowment
for everyone (Tucker & Rollo et al., 2006).

Understanding Collaboration Processes:this is fundamental and its understanding is ladlgiéntrinsic to the
success of any activity related to collaboratiotween individuals, the mutual engagement of paicts in a
coordinated effort to solve a problem together stithis activities are based upon (Collazos e2807).

4. DESIGNING A COLLABORATIVE EXPERIENCE

Some of the early mentioned tools can become hanthe time of designing a collaborative project, its also
important to keep in mind that in favor of designia fully successful activity there are more things
contemplate. The most important parts of a collatiee experience are the designing of the expeeiéiself and
the assessment or evaluation of the experiendw ard, without doing a good job on both of themribk of not
having a thriving project at all, so we wish thatthis paper it becomes clear the comprehensionhat its
important in both cases starting from the desightaen moving to the assessments.

The Designer of a collaborative learning activiBeds therefore to design an activity that requsmaboration
(Collazos et al., 2007), in spite of being the afghe objectives of collaborative projects this/ Kactor is
commonly overlook and taken for granted and thégjdiently leads to problems as that the smartestidiucl
comes up with all the answers and just dictates tieethe group.

The aim of collaborative activities is not justgmduce a good group product (Lambert et al., 2093)hatever
means but also to ensure that every member cotgsbeffectively and is involved in producing theowgp
outcome, this is the crucial core of a collaboawoject most assessments are only focus on ticerna of the
teamwork but not what is behind this outcome anthsodoesn’t tell much about how the work was together
and if the students interact correctly in favorcohtributing for a final product, teachers and edos_need to
pay more attention to the process and not jusetiteresult because the final goal of this projactsto educate
students and by only paying attention to resuley tare leaving the biggest part of learning outictvhs the
coming up with the answers the actual processanhieg.
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According to Johnson and Johnson, five essenthehts that are necessary to allow for true tedantefare
(Kelly, D. S., et al., 2005):

Positive Interdependence
Individual accountability
Face-to-face Interaction
Social Skills

Group Processing

The designation of roles within the group teams tliedoverall experience is very important, havilepcwhat is
the individual responsibility in this process makescess to be achieved easer and in a more natyain other
words if every individual knows his/her roles ncesrwould step on each others ground and probleiginated
by this type of bad structure organization can dmlg be avoided if they are well adjourned in beginning of
the experience and initials design so design relesh as :Speaker, Facilitator Recorder, Executorand
Observer(Collazos et al., 200teally come in handy and useful during the collabive experience but in order
to do this correctly it is important to define #lle roles in this activities as detail enough seré¢his no blind
spots:

The role of the individual in the groupis understanding the group itself (Collazos et2407).

The Teachers roleas guide not as an assessor (Hargreaves et ar). 200

A good supervisor can successfully integrate different areas of kedgé and ensure that students can work
toward a common goal (Sclater & Grierson et alQ190

Student’sroles are to reflect on their learning both indixally and socially (Collazos et al., 2007).

As a surprise for many students performance isempgively higher for group design projects compangth
individual projects, and that this improve perforoas in enhance further when collaborative skilstaught as
part of the group project (Tucker & Rollo et al00B), what this means is that maybe it is time thatteaching
of collaborative skills being a non traditional sétcompetencies, are introduced in collaborativerses, they
could be assembled in a way that and introductido tollaborative behavior is thought before théualc
initiation of the collaborative project, there cdule many options to apply this in to the coursad educators
should find the best ways to do the merger, anal edsluate their effectiveness so further knowleglgeut the
same topic can be developed. One thing is cledents need help to develop the communication skditential
for effective collaboration, and that this help maeme from tutors who have time and moreover imgirio
carefully teach and even model skills (Tucker & IRt al., 2006), and the responsibility for thairiing of the
educators come from the academic institution thérasethey have to take the matter at hand andlaeve
adequate training programs that can foster thid kinskills in teachers as well, it is importanathhe educators
themselves are well training in the matters ofatadiration and problem solving so they can assesatty their
students.

5. LATEST FINDINGS ON ASSESSING COLLABORATIVE PROJECTS

First of all it is important to remark that the @ssment of a collaborative project is a crucialvagtthat must be
done correctly and with the information necessargdtually create meaning out of the assessmematrjdst do
it for doing in it, there is a clear necessity efsdloping assessment procedures and tools to fyaperuate the
development of professional skills into engineershgdents (Esparragoza & Rodriguez et al., 201@),far this
we reiterate the importance of being trained arepared for completing this kind of task in a wayhdélps
improve the experience and the leanings of students

One evaluation method that has been used sucdgs®idl has potential for the development of teaitksskhile
decreasing the likely hood ebcial loafingis the utilization ofpeer evaluationg(Kelly, D. S., et al., 2005).
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Peer evaluationshave been proven to be very effective in stimugatiam unity, it seems that peer evaluation
could be the fairest way to give a mark or grade mtembers of a work team, team members are the best
evaluators of their teammates (Kelly, D. S., et2005), because even thought the tutor or fatlitdoes a good

job at monitoring team interactions, the only omé® know how was the team environment and what tvas
contributions of each member to the final outcomeethe peers for that a the only ones capablevifigyia fair

mark are them, and also being themselves the ohesave grading each other drives them to be mayeuhe
between each other because they know there madndsmn their behavior and performance inside éaent
using this reasoningeer evaluationshave big advantages to normal tutor evaluationsagsdssments.

The validity of the assessments it also a very iti@md matter to consider, the only worth of an assent is that
an assessment is actually helpful for any purposeearning the evaluation and the activity itsedsessments are
likely to have a high degree of validity if thelfmhing conditions are met (Hargreaves et al., 2007)

The assessment for learning actually leads fohéurearning of a kind that is consistent with otvisual values
The form and content of the assessment for leammagurages valuable learning

Validity in assessment is crucially about makingraypriate articulation between the assessmenttandanstruct
it samples (Hargreaves et al., 2007).

It is also very important to use the adequate tfwrlsssessing successfully, assessment can bemoasenue of
meaningful communication (Diaz & Brown et al., 2p160 its crucial to have a clear understandingvioat

assessing is and what it will bring to your projectollaborative assessment for learning is ubjlike take the
for od measurement resulting in leveling or gradiitbough it might include some elements of measards or
be accompanied by measurements (Hargreaves 20@r.).

Finally it is imperative that theollaboration learning phasesare well defined, this is heart of nay collabormati
project or activity and it will enhance the plarmiand design taking it to a more concrete level @aretall ti will
help to understand how the activity will be exedute

Pre Process:Coordination and sketches, coordination and styatkjinition on activities, design the contents
specify the group sizes, arrange the groups, aerétmgroom, distribute the material, design thesoépecify the
rules, define success criteria, define the decldthvior. The facilitator does all these activitf€sllazos et al.,
2007), (Collazos et al., 2002).

In-Process: Preform by thdearners, its important to evaluate this stage, cooperatreek done by theyroup
members,application of strategies; positive interdependeufcthe goal, motivation between pairs, aid to ear
Intra group cooperation, prove the success criter@nitoring, provide help from facilitator and pgeintervene
in case of problems, self evaluation of the grdepdback (Collazos et al., 2007), (Collazos et2fl02).

Post ProcessEvaluation of the activities, work evaluation, iespsuccess criteria, present the activity closure,
evaluate the quality of the learning, all of thiscamplish entirely by the facilitator (Collazos a&t, 2007),
(Collazos et al., 2002).

6. CONCLUSIONS

All through this paper its been mention the impact of the importance of collaborative projectshinit
education and the development of competencies kild secessary to become a successful engine¢nen
modern world, traditional teaching is falling tovééop this kind of abilities and it is urgent tledk teachers that
are involve in design and engineering relate figjgs aware of this and stop fearing the changegeani
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institutions such as the universities also neddke responsibility in the matter, they can leaachers alone and
pretend that they change there mental view of fegcfrom one day to the other without understandimg
concepts and the full capacities of this new wdyteaching, training most be provided by the ursiters anckE-
Competenciesmust be thought in to teachers, its important teathers have the capacities to use the tools that
are now being provided by the modern technologigriet and all its magnitude has brought a new fodd
possibilities that can be introduced into the ala@s and outside the classroom as well, and edigcatn
neglect the fact that they are there and that ¢claeybe helpful, technology is here to help if ged correctly. It is
also important to fully understand the gains arel ldsses of collaborative projects due that thay mat be
applied to teach any kind of subject, it is fundatakto be able to make an accurate decision gdtize which

kind of subjects candy be thought by this method.

Group Process GaingAlavi et al., 1994)

A group as a whole generate more information atettradtives compared to the average group member
Groups are more effective and objective in evatuaéind error detection tasks
Working in a group may motivate the individual embepreform better

Group Process LossefAlavi et al., 1994)

Member participation in the group process is fragteeé, i. €., group members should take turns oakipg

One or few individual embers may dominate groupulsions and monopolize the groups time

Fear of negative evaluation (evaluation appreh@jsiause members to withdraw and avoid particigaitinthe
group discussions

Higher volumes of information generated during gheup process creates a condition of “informabwearload”
for individual members

Now the losses and the gains are not alone thedtas that will dictate the decision of includiagollaborative
project in a subject, they are merely informativel dhey become useful in the design of the actmiben for
example theGroup Process lossesan be use to try to tackle this inside the basggd of the activity, still its
important to keep them in mind.
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