Potential challenges for engineering students working on teams with liberal arts students: Recommendations for structuring and managing multidisciplinary projects

RESEARCH QUESTION: 

Engineering students' ability to function on multidisciplinary teams becomes increasingly valuable as the complexity and scale of today's challenges increase. Engineers are likely to work in teams involving non-engineers. What are the challenges that students are likely to face while working in interdisciplinary settings? 

CONTEXT: 

We sought to explore this question in the context of a design project in which eleven design groups of five undergraduate students each (3 engineering majors, 1 history major, 1 graphic design major) were given 10 weeks to design and prototype a local museum. Participating students were juniors and seniors. The museum space is located on campus in a power-generating facility that is on the national historic registry. The design constraints of the project required students to weave together the themes of history, energy, technology and society in their design concept. An architect involved in securing funding for the remodel of the building served as the client for the project. Three faculty (engineering, history, graphic design) advised the groups.

THEORETICAL FRAMEWORK: 

The criteria for evaluating the interdisciplinary work came from the empirically-grounded framework proposed by Boix-Mansilla and Dawes-Duraising (Mansilla & Duraising, 2007): The design needed to have appropriate disciplinary grounding; The design should show evidence that understanding has been enriched by the integration of different disciplinary insights; The work should demonstrate a critical awareness and reflectiveness of choices, compromises and limitations. 

METHODOLOGY: 

All three advisory faculty collected data through various participant observation strategies: field observations, semi-structured interviews, and unstructured interviews. At the end of the 10-week project after grades had been submitted, students were invited to participate in post-project interviews. Thirty eight of the fifty five students were interviewed. During the semi-structured interviews, three questions were asked of students from the college of liberal arts and engineering: 1) Describe the ideal project experience for students from different majors; 2) Some people say that working with students from the college of engineering/college of liberal arts is difficult. What do you say? 3) What advice would you give to a colleague in your major who is considering working on a team with students from the college of engineering/college of liberal arts?  

Six randomly selected transcriptions of the 38 were selected and read by the three faculty advisors and read independently for major themes. After identifying the themes, the transcripts were then coded for these themes and compared for differences in coding. Those differences were then discussed among the faculty and re-coded for the purposes of normalizing the coding. The remaining transcripts were distributed among the three advisory faculty and coded. A fourth researcher independently read and coded the initial six transcripts read by the group. She also independently read about a third of the transcripts read by each of the other faculty so that approximately one third of the 38 transcripts had been independently analyzed by at least two different researchers. Using Glaser and Strauss(Glaser & Strauss, 1967) grounded theory approach to coding and categorizing the interviews, several themes emerged in students' responses.

FINDINGS AND CONCLUSIONS: 

Not surprisingly, students identified many project organizational factors that must be in place to characterize the ideal project experience. These included projects that were well-structured (e.g., significant enough to warrant their investment, required each of the individuals' skills for success), result in effective group work (e.g., everyone contributing, everyone engaged, shared goals), result in mutual learning, inspire involvement and are authentic (versus hypothetical). Three major areas of difficulty were identified in working with others: 1) Communicating in mutually understandable terms; 2) Working with those who looked at and solved problems differently; and 3) Working with those who they perceived had a different level of engagement in or commitment to the project. Students gave two broad recommendations for others in multi-disciplinary teams: Be open minded and practice good group citizenship. Along the lines of being open-minded, students frequently recommended trying to understand other points of view. Practicing good citizenship included basic social manners such as "be patient," and "listen."  We also note that engineering students in particular expressed the challenge of respecting viewpoints coming from those who were not engineers. This theme is consistent with the recent findings of other researchers where engineers regard themselves as more valuable than non-engineering majors.

Over half of the interview participants commented on the value of the interdisciplinary experience in enabling them to gain a new perspective. Several of the liberal arts students noted that their experience of cooperative and open-minded engineering teammates made them re-think their belief that engineers are rigid and socially challenged. The majority of the difficulties with the project came in the form of structural elements that lead to unequal investment by individual student participants and a detrimental degree of ambiguity from the client and faculty advisors.

RECOMMENDATIONS: 

As more and more engineers are expected to work on teams that involve a mix of disciplines that stretch beyond the field of engineering, this study provides insights as to how faculty can prepare engineering students to work in these settings. We recommend that faculty pay particular attention to five dimensions of multidisciplinary projects to ensure the highest educational value for the students: 1) Structure: The project structure must ensure that all students are equally invested in the process and the outcome; 2) Expectations: Faculty should prepare students to expect and value different ways of thinking and communicating; 3) Group Process: Teams should be encouraged and trained to practice good team citizenship throughout the duration of the project; 4) Communication: Faculty should guide students through process of communication, checking assumptions and checking for understanding; 5) Reflection: The practice of reflection should be embedded throughout the experience, beginning with an open dialogue on concerns and stereotypes of students from other majors. This closes the loop in the learning processes through challenging students to openly evaluate their prior beliefs against their experiences.  

A future research question raised by these results and the results of other recent studies of graduating engineers 


(Atman, 2007; Burack & Franks, 2004; Stevens, Amos, Jocuns, & Garrison, 2007) ADDIN EN.CITE  is "How do we as educators enable engineering students to value diverse perspectives?" or "How do we enable students to practice open-mindedness?" These practices critically underpin such important abilities as "global competency," "systems thinking," and "being able to understand the impact of engineering solutions in a global context." 
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