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We discuss in this paper the importance of increasing the number of professionals capable to practice the integrative process that under a general view we call PROJECT mainly in the field of design and innovation, and we propose this ability should also  be extended to PROJECTS in all areas of knowledge. We need expert professionals capable to plan and carry on projects, with different capabilities in relation to other professionals who have not been able to develop these qualities. 
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1 introduction
In Mexico, my colleges, my self and millions of students until now have been educated under the traditional didactic way... “The times of rote teaching and teacher centered teaching are gone and have been replaced by new teaching ideals of being student centered and focused.” [1]

Sounds good as a call to put hands on to leave the old paradigm and to built a more effective new one; at UNAM (National University of Mexico) we started, in 1990, a multidisciplinary mixed experience under an informal way just joining the activities of Industrial Design students  with Business Administration students; the goal was to experience the launching campaign of a new product, which furthermore also means all the marketing process and of course the design of a new product and manufacturing of a physical protoype to be presented in the launching show. At the beginning many industrial design students disagreed because they were stressed by a different emotional environment and different background context in which “professional” languages were different and methodologies also differ; some times a single word have different meaning in each one of the professional fields. Also time of execution of specific activities in each field could be misunderstood because of a lack of direct experience. 

Now at XXI century after 20 year of experience we have found that a way to be teaching under the student centered focused mode,  is the POL (Project/product Oriented Learning) plus the multidisciplinary and collaborative team work conditions. In this paper we talk about our experience, learnings and we also make some proposals. 
2 The idea of project
In industrial design and engineering design fields,  project is an integrative-summative process which it’s complexity depends on the final objective; up to day commonly it could be a product or service: for example, product is any kind of tangible object or article (chair, tv-set, digital recorder, oven, baby incubator, artifacts for daily life or addressed to specialized activities). For Services we understand  any  kind of activity that allow to carry on some experience in a different and better-efficient way fast (banking services, air line services, fast food or slow food, hospital services, voting for an election, etc). In booth cases there is a fundamental principle about delivering something  that has to be regenerated, renovated, innovated during the project process. In a few words,  a project should have a beginning and an end, to manage the end there should be a schedule planed since the very beginning, it will be developed also in some planed steps, there should be an specific budget and resources with accordance to the goals of the project and the project also means an assembly of different activities and problems to be solved one by one, by a team of people involved.

Curiously many people are professionally in charge to develop projects even they were not trained for, a condition which results in poor performance and excess of time and resources, the worst some times in failure.

After more than 20 years of teaching under project process model we have had found certain needed capabilities in the individuals,  in order  to develop successfully the projects: 

A. Complex process involvement

B. Long term work resistance

C. Ability to keep focused on the final objective

D. Commitment and passion

E. Adaptability.

F. Endurance (resistance to ambiguity)

G. Complementariness

H. Team collaborative work

It certainly could be identified some other capabilities inherent to people working in multidisciplinary projects. The question it is about professionals capable to build and deliver something different at the end of a project,  which make them different of those people capable just to carry on parts or pieces of a process. 

3 CONSTRUCTIVIST LEARNING AN COMPLEX thinking.
Under Edgar Morin´s ideas about complex thinking and the strategy of knowledge fragmentation in order to facilitate the teaching-learning process and afterwards to rebuilt or resemble the parts into significant sense, the constructivist learning theory seams to be one of the answers;  Jean Piaget as well as other theorists have found how students built their own knowledge structure based on previous experience. We believe  a way to mix different methodology tools and theories is the project process, in itself, which for us means that experience is a more successful way of learning than the traditional theorist or informative and passive teaching-learning process (boring as well). Experience as non passive way, and at the end of the process having  a tangible product on the hand, which means also, at the students side, a more successful and satisfying process. Complex thinking deals without doubt,   with multidisciplinary interaction… a necessary way to enrich the potential during the project process, because it is way to be exposed to challenges where complementariness is most needed.

4 project oriented learning POL.
Problem based learning, project centered learning, project oriented learning, product oriented learning…  this last a designation proposed by Larry Leifer[2] from Stanford University;  are some didactic technics next to constructivist theories to teach&learn,  where experience is the main substrate that goes beyond a simple academic exercise.

Typically at National University of Mexico UNAM, as at some other universities, in architecture schools, students are trained since the very beginning to develop projects, but under monodisciplinary scheme; at UNAM this means more than 200 years of experience, such tradition has been heritage since 40 years ago to the Industrial Design School at UNAM.  Students work during four years, in other words 8 semesters, learning to develop projects and at the end they deliver as we have said, a finished prototype, al least a model, that is the end materialization of the project process. 

Project or product oriented learning it is a successful and effective  didactic technique because students have to put in practice some knowledge an abilities they have already have learned in past courses, but also is a different, active way to learn new things they would need to support and develop the project. In parallel way, students learn the administration process of projects.  The objectives of PBL curricula could be similar to these of POL stated as follows [3]:

A. Familiarize students with problems inherent in their future profession;

B. Assure content and process knowledge relevant to these problems;

C. Assure competence in applying this knowledge;

D. Develop problem formulation and solving skills for these problems;

E. Develop implementation (how to) skills;

F. Develop the capacity to lead and facilitate collaborative problem solving;

G. Develop the skills to manage emotional aspects of leadership;

H. Develop and demonstrate proficiency in self-directed learning skills.

Up to date we knew this has been a right way to train our students [Fig. 1], this process has been improved and it can be scaled up as our experience increase and also as we acquire theoretic support. That also has produced a good quantity of insights around all this years; we al[image: image1.jpg]


so have experienced and set some different ways to structure and systematize, ways to orient students trough the different steps  involved in a project. FInally, we think that to face challenging professional life graduates will develop key competences and abilities to be more competitive and successful.
5 Improve, design and innovate.
In our design context a project means something to be improve, something to be designed o redesigned,  something that has to be innovated; The process to deliver a positive tangible result requires creativity, also conditions to stimulate this creativity. During the process the students involved will exercise personal competences like divergent thinking, analytical thinking, convergent thinking and materializing thinking. Some times also abductive thinking is a lateral way to innovate.

6 Multidisciplinary team work.
It is a curious, strange  thing, but the Spanish dictionary (Real Academia Española de la Lengua) the word “multidisciplina” does not exist. 

We can say multidisciplinary refers to a group or collectivity of professionals working theoretically, researching or carrying on projects, each participant is endorsed by the knowledge , background an methodology of his own professional or disciplinary field, in other words each participant in a multidisciplinary team will be focussing towards the objective since his particular perspective.

“Group composed of members with varied but complimentary experience, qualifications, and skills that contribute to the achievement of the organization's (p[image: image2.jpg]ey
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roject) specific objectives..”[4]

Is other way to understand multidisciplinary.

Be careful not to misunderstood multidisciplinary team as when pieces of a project are placed at the desk of different professionals, and each one is solving the part under his particular point of view, after or before some one else had previously made his job. This is not multidisciplinary team; it is not. At least under didactic experience a multidisciplinary team should be working at the same time, in the same place, this also means an appropriate space and conditions to work.

Multidisciplinary collaborative team projects inside UNAM, in our own experience, it has been an opportunity to work with students of different fields like: Industrial Design, Electronics, Mechanical and Mecatronic Engineering, Business Administration and Marketing. We have experienced projects inside national context, but also, since five years ago we have developed projects in collaboration with Stanford University, California University Berkeley, München Technology Institute, Pontificia Universidad Javeriana Colombia, working with different corporations, mostly in real projects. [Fig.2] 

Since we have been immersed in this experience, we have tried to wide spread the idea of working projects under multidisciplinary mode inside UNAM, but we found in other programs a lack of ability to carry on projects in both monodisciplinary and multidisciplinary forms, an issue that necessary have to be solve to facilitate the project realization in order to achieve wide socialization of knowledge with the aim to have some kind of effect in the community. For instance,  in the design case: when products arrive into the market and consumers-users bought them and make use of it. Or in the case of services: for example, innovations to improve hospital attention.

7 teaching, advising, supervising, couching.
The informal mode of multidisciplinary team work we started experimenting in UNAM in the 1990s, has evolved, we now know it is not just joining students from different programs in a classroom  and keep on pushing them towards working to obtain a result delivering something. A more formal and effective way to conduct this process requires not only one teacher; to manage the final objective it is necessary to have someone to supervise, someone to advise and someone to couch the different teams in the class group, if it is the case.

8 administrating project process inside education institutions.
Educational institutions mean the encounter of two worlds, at one side we have all the pedagogical structure interacting with the other side, the administrative structure of the institution. Ideally the administrative structure should facilitate the educational process; programs, subjects, courses, lectures, contents, professors, students and specific resources in order to deliver the educative service;  nevertheless administrative st[image: image3.jpg]


ructure means a rigid grid schedules, time tables, assessment, rules, administrative procedures, economic resources, even spaces, all that supports but also restricts the evolution and improvement of education process, meaning this that it also many times reinforces the traditional, theorist, passive paradigm. [Fig.3]

The lesson we have learned in our experience is the convenience  to work under the “guerilla”  tactic, that means to search different programs to found emphatic professors with similar ideas open to be partners, open to the risky adventure of innovating under multidisciplinary teaching-learning process to modify the actual paradigm. Once the partners are in the scene, the program with specific presentations and schedule should be created in order to have classes/meetings the same day at same time during the period the project will last, this to assure students will have time enough to work together at the same time. Another issue is to find the right space and facilities. Each partner will have to manage this working plan with his particular administrator to win the “guerrilla”. At the end authorities will be pleased and might be surprised of the results.

An idealist transformation coming from a designation of scholar authorities trying to change the whole structure,  might not work. 

9 Lessons to be learned by teachers and professors.
Traditional professors some times have not been exposed or have not known about the kind of multidisciplinary and collaborative projects as we have mentioned, and we can find professors not sensible, contrary or completely refractory  to the idea to change and improve. We think it should be a waste of time the idea to convince them to come in the multidisciplinary side.

Professors sensible to new ideas and improving, can be part of the Product and Multidisciplinary Oriented Learning “guerrilla”; we have had found characters of this kind with firm interest to participate with their students in this new risky kind of learning experience.

We have to note that to be able to do it,  they should be trained [4] to acquire the necessary abilities; they have to learn how to be complementary versus antagonistic, in other words to learn how to construct bridges and links between different knowledge areas, in order to obtain rich complex relationships and results during the participation and conduction of their students, through the whole length of the project, which requires working with other professors and students.

Emotional conditions under this process also are variable and will present different states as the process evolve, certainly some kind of conflicts will be emerging during the project that should be solved to prevent any excess of stress which could lead to a blocking situation. We have identified as other important issue the lack of endurance to long term projects, which may result in stress, conflicts and finally abandon of the team and project. Professors, supervisors, and coaches should b[image: image4.jpg]


e aware of evidences of it to prevent it.

Professors involved should be also creative enough to imagine “tactics” to surpass not only the comfort zone of traditional teaching, also to over come administrative blocking.

10 conclusions.
After more than 20 years of experience teaching under POL (Project/Product Oriented Learning) mode inside UNAM context an later 5 year global experience,  we are clear of the necessity and importance of prepare professional with expertise in multidisciplinary projects.

This form of active, constructivist teaching and learning process, where the center and the focus are students, not the teacher, must be extended inside the technology area, and also inside humanistic area in UNAM.

Students with abilities like these learned during product oriented learning, have the opportunity, at the professional real life, to penetrate in better positions where they will have to face bigger challenges, and their competences will allow them to visualize with a higher and wider point of view.

The ability to teach under the POL methodology in multidisciplinary team projects up to date, at least at UNAM,  is practiced by few professors; although we have found also few other professors willing to be involved in multidisciplinary projects.

In humanistic area at UNAM we have seen almost a complete vacuum respect the ability to carry  on monodisciplinary and multidisciplinary team projects. Nevertheless as we have started contacting people from this area, inviting them to the presentations of some multidisciplinary projects, we have found in most of them interest to participate in multidisciplinary projects.

Professors interested in enrolling to practice POL should be appropriately trained to guarantee their performance, (up to date our group has offered 5 times express workshops in order to give the opportunity  “to taste” principles of POL).

Finally going beyond the concept of POL Project/Product Oriented Learning a XX century idea, in our experience the dynamics of students we have observed has brought us to think in a new way to express this process, such as “Self driving multidisciplinary project learning”  -under collaborative environment and mixing methodological tools, with real corporations-.
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Fig. 3 Administrative structure could be oposite to pedagogical structure





Fig. 3 Professors attendig to a POL express workshop





Fig 1. Students an Professors working in POL at different moments inside classroom or out doors.
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Fig.2 Students from Stanford University and UNAM and UNAM professors at EXPE exhibition in Stanford University Campus, presenting prototype. 
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