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Introduction

The ability to vork effectively as a member of a team is one of the attributes that is consistently being
identified in the many studies and calls for change in engineeriruxgmamﬁ'e. In most work sttings, the
engineer may be alone or in the minority@@m membership. In the real world, the challenge of teaming
must be met in a highly cross-disciplinary environment.

Problems that were discovered in introducing undergredengineering students to cross-disciplinary
teaming with students in business and industrial design programs are reported in this paper. The use of prod
design as a focus of team activity was believed initially to b@od gehicle for preparing students from
several different disciplines to perform on highly cross-disciplinary senior desigtipi@ams.

The results of the initial offering of an introductory course are summarized and thesatmopk for
undergradate engineering education are presented.

Background

The Thomas Walter Center for Technology Management was established at Auburn University in 1989
for the purpose of improving engineering and business curricula. The intent is to prepare e gfdu
engineering and business programs to exploit the competitive valeehoilogy in the world of business.

A committee of engineering faculty identified the senior degigject as a god first effort to bring
faculty and students together from the colleges of engineering and business. Design of a new product for a
local manufacturer was selectied the first prog'act7. During the pract it became apparent that the students
had a wide variation of preparation teaming and for product design. Subsequeneptsjremforced this
conclusion.

Because of the apparent value of focusing on the desigprofiact for a local manatturer, the
committee decided to invite facullsom the Department of Industrial Design to join the @coand to help
develop a course to introduce students to cross-disciplieamging and product design at the same time.
Furthermore it was hypothesized that it may btdyfor the students to take this course during their
sophomore year rather thanmedately bdore the senior design pegt. This was based on the belief that the
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students would be more open to working across disciplinary boundaries as sophomores before their discipline
specialization had begun.

A grant was receiveffom the National Science Foundation to offer an introductory course to students
from engineering, business and industrial design at the senior and sophomore levels to test the validity of the
hypothesig In addition, by having subsequent senior desigreptaégams made up of only students who had
taken the introductory course atehms that had not, the value of theaductory course could also be
assessed.

The introductory course was developed and offeredtbgm of seven facultfyom ekectrical,
industrial, and mechanical engineering, operations management, human resources management and industri
design. An eighth faculty member from the department of psychology was responsible for developing and
implementing an assessment process.

This paper reports the results of the first offering of the introductory course to a group of seniors and
the conclusions reached by one of the engineering faculty members that hasblved throughout the
background described above.

First Offering of Introductory Course

The literature provides very little guidance on the preparation of students to work on cross-disciplinary
product designeams that reachesymnd engineering. Teaming is a topic of current interest in engineering
education and much is beingoeted on the formation, management and evaluatibeamhs of engineering
student$®® Some work is being done witbams thatrnivolve students from more than one engineering
progran’ig. The use of teams in capstone engineerngses was included in a survey of North American
program%o. There has been some work with courses to expose business students to prodEﬂct Basidns
author is not aware of any other efforts to prepare undemadtudentdom engineering, business and
industrial design to work as a product desiggm.

Members of the faculty team relied on their collective experiences in teaching within their own
discipline and their limited experience with a few cross-disciplinary senior dasigets to develop the first
version of the introductory course. Twaam members have degrees in psychology and one of them has
taught teaming to business students and ateduteaming wrkshops for industrial clients. Theam of
seven faculty members believed they had sufficient experience to design and conduct an introductory course
on cross-disciplinary teaming and design.

The course was taught during a 10 week quarter with two major components. The first half was
devoted to lectures and team exercises intendedrtalirde the students to the basicseaiming and product
design. Team exercises durigch class perigorovided an opportunity to put intogmtice the teaming and
design concepts introduced in the classroom. The second half of the course was devoted to a mini-design
project where each team was "pushddbtigheach of thgroduct design steps louinating in ateam
presentation and pert.

Each team was required to complete a conceptual re-design of an inexpensivgehaiEach team
was provided one of the hair dryers as purchased from a local store. They were informed that the company
had decided to redesign the product iratempt to irprove market share and overall profit. Instructions
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were provided on how they couldagk telphone calls, send andaeive faxes, and obtamformation for
which there would be no cost to the students. Each team was given the same mddedrhaird instructions
and informed that they would be in competition with the other design groups. They weadstouprepare
their final reports in a manner to convince their superiors that their design would be the best choice for the
company and its objective to increase market share and increase néitall

Each team was required to make a presentation describing the design and submit a paitten re
including drawings of the design. Each member of the faculty team reviewed these itgmsvaled! a grade
for each team. These grades were compiled and a grade was detéomazaxh team.

A grade was determinddr each student by a mid-term examination grade and evaluation of class
attendance and a personal matek. At the conclusion of the coumsach student was requiredpmvide an
evaluation of the other members of his or her team. If two or more of members of a team gave another team
member a negative rating, a weighting factor was calculated that reduced the grade receiveppbyhata
team member. The final gratty each student was a combination of his or her team grade, individual grade
and team pdormance ratingdctor.

Students for the senior class were recruited through thegctsp departments. Faculty who were
teaching junior levelaurses were asked to announce the avbitjabf the experimental imbductory course
and interested students were asked to complete an applimatioduring the pre-registration period. Special
announcements were made to minority student organizationsaiteainpt to assure nority participation.
The schedules of the students and the faculty were compared and a suitable time selected. All of the studen
who applied were notified of their formatceptance. Not all students that initially applied chose to take the
course. Initial endbment was 30 and 27 students coetpd the ourse.

Assessment

One member of the faculty team wasp@ssible for assessing thecsess of the pregt. For the
introductory course this involved pre-course and post-course evaluations of the students as well as
observations during the course of the classtings and the team activities. The mid-term examination was
designed to provide an assessment ofébtutes and the team exercises uhathg the first half of the
course.Each student was interviewed near the end of dlese.

The data gathered by tf@rmal assessment process is being used in conjunction with other data
gathered during the full scale senior designgmbihat followed the inbductory course. Thesath are
helping guide preparation for a second offering of the senior course as explained below.

Results

While the formal assessment process produega covering a range of issues, thi@imation
presented here is based in part on incomplete assessment results. The observations and conclusions preser
here are those of the author from the pecspe of implicationgor engineering undergradte education.

The students from industrial design were found to have highly developed product diésign sk
comparison to engineering and business students. Engineering students experienced difficulty in translating t
general design problem into one or more "engineering problems"” that they knew how to analyze. The busine:
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students had general ideas about dealing with market, aatihg and pricing issues, but they were not
equipped to quickly tackle the assigmadblem. The engineering and business students defaulted to the
knowledge and experience of the industrial design students. This resulted in the industrial design students
dominating the prects and their feeling that they had to do mooekwhan their otheteammates. Aftough

this problem wasetectedduring the mini-pragct, little could belone to deal witleach of the team situations
because of thehsrtness of the pregt.

The faculty attempted to impregpon the students that the @oj was presented in a manner to
simulate a "real world" design experience. In particular, incompiédemation allowed the students to gather
additional information about the mamwgturer and the industry and to make assumptions as needed to
complete the design on schedule. Studinisd this freedom difficult taccept. Most teanfsund it
difficult to make specific assumptions at critical points in the design sequence and move ahead to completing
design.

Although the members @fach team were required to take time in one team meeting each week to
assess their performance agam, these times becammitine exercises that did not resolve problems within
the teams and did not appeaptoduce significant learning.

Members of the faculty team were readily available each class period and usually more than one visite
each teanduring a classeam sesen. The faculty initially thought that the diversity of observations and
suggestions from the different faculty would help develop the multi-disciplinary nataecbfteam's ark.

However, it gradually became apparduating the pract that this strategyoafused the students more that it
helped. The students wanted the faculty to provide specific guidance on how teteaimgdroject, whereas

the faculty was encouraging the students to make decisions on their own. For example, the students were nc
given specific formats for their predations or written rngorts. Rather, the faculty noted that they should
recognize that they are attempting to "sell their design" and teaydsplan their preseation and rport

accordingly. The students found this freedom frustrating.

An attempt tooffer the same course to a group of sophomores two quatersvas not successful.
When it became apparent that the initial interest of tipl@mores was not asegtt as the seniors, there was
an additional effort to enroll sophomores. It was found that sophomore students were not sufficiently
motivated, especially in engineering and business, to take the risk of volunfeedngxperimental course.
Moreover, the "sales pitch" that employers are looking for greduwith teaming dls carried little weight.
Eventually, it was decided to not offer the course at the sophomore level, but to offer a refined version at the
senior level. Some of the reasons for this decision are provided in this paper.

Conclusions

For truly cross-disciplinary teaming to be learned where engineering and non-engineering students
participate, each student on a team must be equipped to contribute to the qssigiead using his or her
own disciplinary knowledge andi& The implcations of this conclusion areawold. First,each student
must be sufficiently along in his or her disciplinary studies to have specialized knowledgdisititasithe
other students on the team would not be expected to posseesad,3be assigned problem must present a
challenge to each discipline represented on the team. While this conclusion may appear self-evident, in
retrospect the faculty did not realize that the students had such dramatic differences in prépiagamibn

EE» 1996 ASEE Annual Conference Proceedings

v'62T'T abed



experience in product design. Theeetfof these differences were exacerbated by presenting the design
problem to theéeams in a manneingilar to that used imidustrial design classes.

There should be specific requirements within a highly multi-discipliteayning course fagach
student to "back away" from theam experience and consider gneblem and théeam experiencom his
or her own "disciplinary perspective." For example, after the teak & compéted each student could be
required to report sepatefrom theteam on how he or she may have solvedtioblem without the benefit
of the team experience. The student could be required to compare and contrast his or her individual
conclusions and those of the team.

Formal sessions should be established by the faculty to periodieslywith each team and with each
team member to engage in a reflecfiwacess for the purpose of help@ach student be aware of the
important principles that are being learned.

An introductory course to highly cross-disciplinaeaming will be most edictive when the students
have already developed basic teaming skills. Basiming skills can be learned in enviments that are less
complex and demanding than those where the specialized and differekniatdedge and sks of several
disciplines are involved. In the case of undergaaelstudents, the value of a highly cross-disciplinary
experience is questionable before the student has developed dnme aplying his or her own discipline.

Overall it is concluded that product design is not a gomivity to inroduce highly cross-disciplinary
groups of students teaming. Basic teaming skills are best developed imr@mwvients that allow students to
approach problems without any perceived major differences in their preparation.
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