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Abstract: This paper focuses on engineering students’ experiences of participating in an interdisciplinary event, a university-wide “Charrette”. The term charrette derives from a French tradition of fine arts and has come to describe any collaborative session in which a team or teams work on a creative solution to a specific task, to be presented and critiqued, often under tight deadlines. Based on the feedback from engineering students who have participated in this event over the past three years, they see great value in stepping outside narrowly defined boundaries of their professional learning and are very enthusiastic about this interdisciplinary experience. It is also clear that they undergo a “culture shock”, having never before worked in an environment where team members come from a variety of backgrounds and have different approaches to problem-solving. Exposure to different points of view inherent in such collaboration, practicing valuable communications and conflict resolution skills, and a focus on the process as much as on the outcomes make this a unique experience for all students, but particularly for those from engineering, whose entire learning at this University has been largely confined to their own discipline. The paper provides a description of the event and an analysis of the engineering students’ reflections following their participation, and draws conclusions regarding a transformative nature of that experience.
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Background

Traditional instruction is still prevalent in engineering departments (Felder & Spurlin, 2005; Stice et al., 2000; Wankat et al., 2002). Smith & Waller (1997) define the traditional instructor-centred (as opposed to student-centred) paradigm of college teaching, where learning is equated with absorbing content and performance on the specified objectives is assessed using standard tests, with no allowances for the diversity of ways of learning or for alternative assessments. However, to equip engineering graduates with the skills they need in today’s workplace, more attention must be paid to the development of problem-solving, interpersonal and meta-cognitive skills, to knowledge integration, and to helping the learners find motivation to succeed. Student-centred strategies meeting such objectives include engaging students in active and collaborative learning with allowances for differences in learning styles (Felder & Spurlin, 2005), in cross-disciplinary projects and presentations, using alternative assessments such as semester-long project-based, i.e. portfolio, evaluations, holistic grading, and taking into account students’ peer- and self-assessment. Such strategies are shown to be effective (Kaufman et al., 2000; Pappas & Hendricks, 2000; Pond ul-Haq, 1997), can empower and motivate students (Hargreaves, 1997; Maskell, 1999), and can also encourage deep approach to study (Heywood, 1999). The latter is defined by Ramsden & Entwistle (1981) as associated with intrinsic motivation, i.e. coming from the individual’s personal makeup, as opposed to extrinsic motivation, which is influenced by some external reward and associated with surface approach to study. 
The author has successfully used student-centred strategies to develop an upper level professional elective course for students in an undergraduate program in Electrical and Computer Engineering (Zywno, 2003). Emphasis has been placed on active, collaborative learning in the context of real-life applications and on student engagement and empowerment through projects, presentations and peer-assessment. Over the years, while the focus remained on developing better engineering design skills, additional effort has been put towards the development of students’ communication and interpersonal as well as meta-cognitive skills. Team work in the course includes an independent research project completed in groups of six to seven students. Class presentations of the projects consistently involve a considerable creativity in demonstrations and a palpable student enthusiasm. In an effort to enrich the collaborative experience in the course, for the last three years the author has offered the students an option of competing for a spot in an interdisciplinary Charrette. Those who complete it are exempt from the team research and class presentation requirement.
Interdisciplinary Charrette

The term charrette derives from a French tradition of fine arts and architecture, where it referred to a small wooden cart taken around the studio to collect students’ artwork for a display and critique. It has come to describe any collaborative session in which a team or teams work on a creative solution to a specific task, to be presented and critiqued by experts, often under tight deadlines. The atmosphere of such events is typically characterised by outbursts of activity similar to those of students at the 19th century École des Beaux Arts in Paris, “who would jump on the charrette with their work and frantically put finishing touches on their drawings” (Lennertz, 2003). 
At Ryerson University, this annual event originated in the early ‘90s in the Faculty of Community Services. While all Faculties at the University work hard to create supportive learning environments for their students, the Faculty of Community Services has been a leader in nurturing inquiry, championing social justice, valuing diversity of backgrounds and experiences, and educating students to be responsible and involved members of the community at large (McCarthy et al., 2006). The Faculty, in part due to the nature of its programs, but also because of the philosophies of teaching and learning practiced by its professoriate, also offers the highest percentage of interdisciplinary and problem-based learning opportunities for their students, as compared to other Faculties. 
Over the years, experts and students from other Faculties became involved, and in its current form the Ryerson Interdisciplinary Charrette brings together students and instructors representing all five Faculties across the University: Arts, Communication and Design, Community Services, Business, and Engineering, Architecture and Science. The event reflects themes of critical thinking and collaborative learning, and offers its participants an opportunity to experience a unique interdisciplinary mode of study. Its format supports sharing differing perspectives among group members from a wide range of professional, socioeconomic, class and ethnic backgrounds, who may have different world views and approaches to problem-solving (McCarthy et al., 2006). Indeed, an opportunity to collaborate with, and to get to know, people from such varied backgrounds is the single most frequently, and most enthusiastically, commented upon feature of the Charrette, particularly among engineering students. 
It is worth noting that while Charrette-type events are conducted by other universities, businesses or non-profit organizations, they are usually confined to urban design or community development, such as University of Michigan’s Annual Urban Design Charrette (http://www.tcaup.umich.edu/charrette/index.html), or Sustainable Buildings Canada Charrettes (http://www.sbcanada.org/charrettes.asp). However, the author has been unable to find any references to another event where Engineering students would work with others from such diverse programs as Community Services, Arts and Business, which brings her to a conclusion that the Ryerson Charrette is very unique in that respect. 
Event description

The event takes place over four days in early February. For logistical reasons the event can only accommodate 50 participants, and with its reputation skyrocketing, it has become a subject of an intense competition among senior level students across the University. In 2006, close to two hundred applications were received. The Charrette Committee selects participants to ensure a diversity of disciplines and a balance of gender, age and experience for each of the five teams. Teams are announced during an organising session that also features invited guest speakers providing additional information to help the teams get started. Team members then have a week to do some preliminary research prior to the actual event (McCarthy et al., 2006).
On the weekend of the event, teams start working on a Friday night and continue throughout Saturday. The workload is intense and many students choose to stay on site throughout the event. “Process facilitators” (i.e. faculty members who are either members of the Charrette Organizing Committee or volunteering just for the event itself) are at hand to help in resolving logistical issues, team dynamics, problem solving, provide clarifications etc. Participants are challenged to deal with the topic under a short deadline, and to prepare together a presentation that is both unique and comprehensive. The teams present to a panel of judges on the Sunday afternoon in an event open to the whole community. Part of the presentation has to address the learning process, group dynamics and other issues experienced by each group. The judges offer feedback to the teams at the end of each presentation. The presentations are formally graded by a separate team of markers. At the conclusion of the event, all participants complete peer evaluations and exit surveys. Following the event, the assigned grades that combine the markers’ and peer evaluations, are released to instructors who had previously agreed to offer a grade substitution for participating students. Typically the substitution is for an assignment that would require some form of class presentation and is worth between 15% and 30% of a final course grade (McCarthy et al., 2006). 
The key to a successful event is to find a topic that is relevant and meaningful to participants and that can be creatively tackled by an interdisciplinary student team, with some assistance from mentors hailing from a range of backgrounds (McCarthy et al., 2006). In the early years, the majority of participants came from the programs within the Faculty of Community Services, and this was reflected in the choice of topics, such as: “The University Community and the Downtown Re-development Impact on Homeless People”, “Street Youth: Societal Tensions & Consequences”, “Creating a City that Works”, or “Creating a Healthy Urban Environment”. In the past three years, with participants ranging from nursing to engineering to business to interior design, finding adequate topics became more of a challenge and has been a subject of intense brainstorming sessions of the Charrette Organizing Committee each fall prior to the event. In 2004, the decided-upon topic was “Learning Environments that Work”, in 2005, “University and Student Centredness”, and in 2006, “The Impact of Globalisation”. Working together with a group of strangers under short deadlines is not an easy task, but it provides a social and creative opportunity that leads to a new appreciation for other team members’ contributions as well as for the disciplines they represent, and often results in a synergy not possible to attain in a more homogenous group. This translates into a genuine enthusiasm and refreshingly creative ideas of students reflecting upon, researching and critically analysing issues that are relevant to them personally as well as to the society at large. Formats for the presentations in the last few years included investigative reporting, talk shows, game shows, TV commercials, role-playing skits, court sessions and musicals, as well as inventive uses of presentation technology. 
Student evaluations

Feedback from exit surveys has been consistently and overwhelmingly positive over the years, with students highly appreciative of the experience. Almost all (98%) of those who completed the surveys were either “Very Satisfied” or “Satisfied” with the experience, and would recommend their experience to other students. Their most often repeated comments were: having a valuable, satisfying, fun, real-life learning experience, having improved their communication and team work skills, obtaining valuable experience working in diverse groups, suggestions that every students should take part in such event, appreciation for an opportunity to think “outside the box” and be creative under pressure, interdisciplinary aspect being a great way to meet and work with students outside their own school of study, loving the intensive weekend, group setting, having the choice to do it instead of a class assignment, and learning a lot about the University community from the perspective of other students (McCarthy et al., 2006).
Experiences of engineering participants of the Charrette

Since they were first offered an opportunity to participate in the Charrette, engineering students comprised a significant proportion (26%) of the participants. Twelve students took part in 2004, fifteen in 2005 and another twelve in 2006. All completed exit surveys. In 2004, as part of a project investigating student learning experiences, a series of interviews with engineering students were conducted by a third party. Volunteers included nine participants of the 2004 Charrette who offered many comments related to that experience. In 2005 and 2006 all participants wrote reflective essays. These sources provided an excellent insight into how such an interdisciplinary experience is valued by the students enrolled in an engineering program that provides few opportunities to collaborate with people from different backgrounds, and what the impact on their learning was. 

Summary of students’ comments
The author identified six major themes running through the students’ comments, which were culled from the open ended interviews and essays.  Unlike in exit surveys, there were no pre-set questions to answer, and the students were free to ruminate and comment on anything they felt was important to them regarding the Charrette. Thus the frequency of recurring themes as summarised below reflects the order of importance and meaning that different aspects of the event had for them personally. 

Theme # 1: Valuable learning experience

All 39 students (100%) who had taken part in the event to-date, considered the Charrette a positive experience, as exemplified by this typical comment: “…I learned valuable lessons, strengthened relationship with some fellow engineering mates and also got to learn a bit about myself… I am very grateful for this Charrette experience.” Some other observations in this theme: 
· Twelve students (31%) used a phrase “a good learning experience” and another four called it the “best educational experience” they had at the University. 
· Seven students explicitly commented on the Charrette as an opportunity to learn and grow, with comments such as: valuable lessons, appreciate the challenge of the unknown, important lesson, discovering my love of presentations, expanded my horizons, opened my eyes to working with others, and learned how to listen better. 
· Four students used the phrase “transforming experience”, with one student describing at length the transformation having taken place, starting out motivated by a prospect of an “easy” grade substitution available in the course, then setting up for a competition of “us” vs. “them”, and finally ending with a deep appreciation of the learning experience in its own right. The student went on to offer insightful comments on the collaboration, coming to see the event as a catalyst to learn about one’s strengths and weaknesses in a team environment and not to underestimate the strengths of other team members. 

· Two students commented on it as an opportunity to learn more about themselves, an insight not often heard from engineering students, and two more called it “an opportunity of a lifetime”.

· Eight students commented on how they developed a deeper appreciation for the specific topics of the Charrettes, with six of those referring to the most recent topic on globalisation.
Other comments belonging to this theme included words such as: rewarding, worthwhile, very extensive and enriching, exceptional, wonderful, one of its kind, amazing, informative, valuable, enjoyable and different, great, beneficial, unique opportunity, unusual, astonishing, awesome, pretty cool, felt a lot of appreciation for the experience, had a phenomenal time. 

Theme # 2: Interdisciplinary experiences and value of diversity
The second most frequently recurring major theme was an appreciation of the opportunity to work with people from other disciplines, with 26 students (67%) explicitly referring to it. Here are some comments that capture that sentiment: “what I loved was… the experience of working and talking about one subject with other students from different departments just to see how different people… analyse things in a different way”, “it was very interesting to see the way non-engineers or other students, for that matter, think of issues”,  “it’s probably the first time in university where I had a chance to meet non-engineers and be friends with them, honestly, because we’re always… taking courses… with engineers”. 
Many comments make it quite clear that the engineering students underwent a “culture shock” upon meeting other members of their teams: “…we had very different way(s) of looking at things”, “…the things we’re looking at as engineers and the solutions that we came up with were quite different than the other students”, “they worked totally differently than us…” At times the frustration, or even panic, is heard in the narrative: “I guess us, as engineers, we were… ok, it says to find three short-tem solutions and three long-term solutions, so we should find one, two, three, one, two, three and then we should figure out how to present it.  Whereas other people (said) we need to figure out what the vision of our group is, and what we… promote and to us, that was… foreign, to us, you have a task, you accomplish it… I just felt like we weren’t getting to the core of what we needed to be doing. …tomorrow morning we have to present, what are we going to do?”
However, the realisation that diversity in fact benefits the process quickly sets in, as exemplified by these comments: “...the conflicting educational background was an aspect which made the experience that much better”, “…it’s a way of interacting with people just like it would be in real life”, “…it was good to see different points of view and just put everything together…” 

One of the students reflected: “as we go through our own programs, we don’t realize how much we’re learning because everyone else is at the same level. But, when you go into something with other disciplines and you work together and contribute different ideas, you realize how much you can contribute to a solution… our group had only three engineers… and the other people, they view the problem in a different way. They view the solution in a different way. They contribute different ideas…” As for the panicked student, all ended well: “…people made allowances and we did end up coming up with a vision statement.  But, we did also do the three short-term solutions, and the three long-term (solutions).  We did a little bit of what everybody wanted.” 
Theme # 3: Opportunity to practice team skills

Another identified big theme was the appreciation of an opportunity to practice team skills, as exemplified by this comment: “…I believe that beyond the research and presentation, the most integral aspect of (the) Charrette was our team process. There were many challenges that we overcame together...” Twenty one students (54%) used descriptors such as: working as a group, sharpening the skills in planning and organizing, group leadership and management, time and conflict management, meeting a deadline, getting all the ideas together, resolving conflicts. Other observations in this theme: 
· Eight students (21%) made in their comments a connection with the reality of team work in a professional work environment. 
· Six students thought the final presentation was the best part of the whole event, with some commenting on how the experience changed their way of approaching group presentations: “…I think looking back, a lot of my other presentations (were) quite dull...  whereas the Charrette presentations were great. They were humourous, they were funny, but you did learn, they were informative. And, there was a sense of creativity there that I think we sometimes lack especially in engineering and I, I loved that.” 
· Five students saw the collaboration as an opportunity to practice leadership, with another five commenting on their initial apprehensions and then gaining more confidence about their team skills as the result of the experience. 

Theme # 4: Dealing with pressures of working under deadlines

The next recurring major theme was the amount of work involved, and dealing with pressures of a tight deadline. Based on the comments, one effective strategy to relieve stress was taking time to have fun as a team. This theme included the following findings:
· Nine students (23%) brought up the fact that the experience was a lot of work, with comments such as: intense pressure, tension and stress, stressful environment, exhausting, many challenges, hard work. However, six of those also commented on the stress being worthwhile and the challenges rewarding. 
· Fourteen students (36%) commented on the socialising aspect of the event: great time, fun experience, a chance to meet new people and enjoy ourselves, ice-breaker, time for fun, cherish this learning experience together. One student offered: “…we went out for dinner (because) we wanted to do something as a group. I think after that point we were really meshing well together and got a lot done after that because everyone was comfortable and not just thinking about work.”

· Eight (21%) commented on making new friends, staying in touch with them after the event or even receiving useful guidance from people from other programs. 

Theme # 5: Dealing with conflicts

Whenever such diverse groups of people are brought together, particularly when working under deadlines, some conflicts are expected. However, valuable lessons stem from the way they are being resolved, and during the Charrette, students can rely on the help of the Process Facilitators. Indeed, although 18 students (46%) commented on some conflicts during collaboration, only two considered the conflicts to be serious.

· The majority considered consensus building to be the way of dealing with arising conflicts, with twelve students (31%) commenting on the opportunity to learn how to compromise, listen and deal with differences of opinions. Some comments: “we talked and discussed things, and eventually everyone had their say”, “…we had to present a compromise and give and take attitude or it wouldn’t have worked well”, “…in a business world… you can’t always prove somebody wrong, so you have to be able to learn how to lose… (and) argue properly”, “…when you’re doing engineering stuff, you can be very gung-ho that you’re always on the push and you’re ready to go for it, but with the Charrette, I learned to sit back more and listen to what other people are saying”, “…it was an opportunity to learn from and do better in resolving a disagreement the next time”. 
· Seven students (18%) commented on how well their teams collaborated, and three commented on how they found the best way of avoiding the conflict was to be honest and respectful of the opinions of others. 
· Four students explicitly mentioned that their teams established ground rules or contracts for conflict resolution, such as a team passing around an orange so that only a person holding the orange could speak, and had to be given an opportunity to finish their thoughts without interruptions. 

· Only two students described the “majority rule” and “voting” as the way their groups chose to deal with conflict. Interestingly, both belonged to the only team that ended up with a majority of engineering students on it, due to some unforeseen last minute dropping out. Conceivably, this homogeneity translated into a very mechanistic way of dealing with the conflict. 
Theme # 6: Desire to share the experience

The final major recurring theme was a desire to share the experience with others, to encourage others to participate, or to re-live it. This strand also included specific comments on acting as a “process coach”. To explain, since the number of the Charrette participants is strictly limited, the author introduced an exercise in her course to extend the effect of the Charrette experience to other students. Thus the Charrette graduates are asked to share their experiences with the class in a question and answer session. They also have an option to act as process coaches for their colleagues working on preparing class presentations that are part of the course requirement, advising them on team dynamics and ideas for presentations. For that, they receive a small bonus mark, proportional to the presentation grade of the team they advised.
· Nine students (23%) commented they would recommend this experience to others, and three even opined that such an event should become compulsory for all engineering students. 

· Six students also volunteered that they would do it again, “in a heart-beat”, if given an opportunity, with comments such as:  “…in my opinion, it is a must-to-participate event for every student that gets the chance”, “…if asked, I would definitely participate again, but I would also encourage other students to engage in this activity”.

· Seven students ended up acting as the process coaches for other teams in their course, one in 2004 and three each in 2005 and 2006. 

Summary and conclusions

Evaluations for the course and for the instructor have remained consistently high over the years, with students describing collaborative processes as a rewarding learning experience. Enrolment in the elective course taught by the author has quadrupled since its inception, reaching 82 students in 2006. Furthermore, with close to two-thirds of the class applying to participate in the Charrette each year, this event seems to have become one of the main reasons why the students are drawn to the course. 
Based on their comments, many of the engineering participants considered the Charrette to be a transforming experience. This could be because for most of them it was the first and only opportunity to work on a project with students from other backgrounds. The enthusiasm and intensity of the response to the event suggests that there is a real thirst for interdisciplinary experiences among the students, and that they see great value in stepping outside narrowly defined boundaries of their professional learning. Given a tight competition for the berths in the event, many determined students go to extraordinary lengths, lining up for even a slim chance to step into any spots vacated due to last minute withdrawals. In words of one of the participants: “the last three and a half years have created a tunnel effect in that we have been exposed only to other engineers… The Charrette was a much welcomed break in that trend”. 
While the perceived wisdom of most engineering educators is in agreement with the students’ sentiments, too often administrative barriers, “silo mentality” found in many professional programs, and plain inertia among faculty make such opportunities for students still quite rare. It is the author’s hope that this situation will soon begin to change, and she would like to give the last word to the students: “As for the group, we all benefited from the experience. It is from experiences like these that growth and maturity comes.”
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