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A prime objective of teaching is to provide a medium through which learning (analysing,
reasoning, decision-making, etc.) can take place. With engineering students, this involves
becoming proficient in applying basic know[edge to solve engineering problems. A secondary
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engineering cases are very useful ways of moving toward these objectives. Writing engineering
cases is an additional option. This paper is an account of two courses which included studying a
number of published cases and writing cases by the students. Comments are made on the conduct
of the courses. A summary of evaluation indicates that students and instructor viewed these as
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THE TASK of the engineering teacher is to
manage the learning situation for students so they

can ctart tn acauirs clkille and evnartice in order tn
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become practising professionals. A secondary task
is to develop communication skills. Lectures and
probiems in engineering sciences are necessary for
students to learn much of the information needed
to function as engineers. They must also have
practice in applying this. Laboratory exercises and
design projects help greatly in developing practical
application, while using engineering cases (Refs [1-
10]) can also help. Studying cases serves as a
complement to projects to provide an additional,
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An engineering case is a written account of an

engineering activity as it actually took place. It tells
the story of a real Pnomepnno PYI‘\F]“IPI‘I{‘P often

from the vnewpomt of at least one par‘umpant. A
well-written case includes some detaj]ed back—
gro‘cum information such as: SKE‘:LLut:b, u14wu155,
photographs, memoranda, calculations, test data,
catalog data, scheduling data, production proces-
ses, field reports, budget information, and other
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follow actions taken. The Focus is on obtaining
results rather than demonstrating validity of a
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solution. Consequently, unsuccessful efforts
attempted before successful solution are often
documented.

Engmeenng cases are of immense value in the
education of engineers, both in and out of the
classroom. When they are written for classroom
use, they become unique supplements to the more
traditional classroom tools of lectures, projects,
problem-solving sessions, etc. In using cases, there

is an opportunity for both writers and users to
profit from them. Itis recognized, however, that the
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writer than for the user.
This paper discusses the content and conduct of
a semester course (15 weeks) with two different
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This course required students to study and discuss
a number of published cases, and write a case

invoiving an indusirial project.
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COURSE OUTLINE

Fifteen weeks were available with class sessions
scheduled twice each week, with two hours per
session. The first class meeting was devoted to a

diernccinn of the concent ohiectivec and mechan-
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ics of the course. The objectives were to:

become acquainted with the case method;
gain insight into design and engineering prac-
tices;
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tioned in the cases studled;
write a case.

)
During the first five weeks, the class studied,
prepared written discussions of, and then verbally

(‘":(‘ M0 (‘ﬂ(‘ tan oﬂﬁ;ﬂﬂﬂf‘;ﬂﬂ Naoooc E‘:l?a Wraro ’Frnm “hﬂ
GISCUSSCU 10 CIIEHICCIIE Casts. Kive WOl © 1 Ul ulc

American Society of Engineering Education
Engineering Case Library and five were student-
written cases generated at the University of Cali-
fornia at Rprlrplpy under the direction of Dr R F,
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Steidel.

During the second fi
of two or three mei w
industrial organization.
served as a ‘clinical professor . Durmg this penod,
each team was required to review a project con-
ducted by the project engineer and learn how it had
been accomplished. The team visited the engineer,
listened to his exposition, and asked questions
(recording the discussion on tape). Between inter-

viewe the team went fhrr\unh tl’ln fncnlfs of the

VILTYO, AL LLGiil YYLlit uinUugs 1A% AWOMILD UL i

ve W eeks students inteams

A.L

WIL1

d plU ect GllglIlCUI ].ll amn



Student Written Engineering Cases 443

interviews and any file documents and drawings
loaned them. The team was expected to review the
design from concept to completion (including field
performance if possible) with particular attention
to chronology, key decisions and factors involved
in reaching them, wrong directions taken as well as

cnreaccful directinne and a critical review of
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technical aspects. During this period, the class did
not meet together but the instructor was available

for consulitation. The instructor accompameo each
team on its first visit with the nrmect enomeer at his

place of work but not on subsequent Visits. Thus
each team had to function independently under
non-academic circumstances.

At the end of the tenth week, representatives
from each team met together for the purpose of
exchanging drafts so that every student in the class

had a draft of each of the ctndent-written cacec
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Each student was required to critically review the
work of the other teams. After allowing one week
for this review, the next three class sessions were
devoted to nm] nrpqenmrmnq hv each team with

critical questlons being asked by the rest of the
class and the instructor

A further pet‘iﬁu of ten uay s was allowed for the
team to confer again with the project engineer, fill
in any gaps, and develop a final draft. The last two

class sessions were devoted to public oral presenta-
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engineers, and other students were welcome at
these presentations.

CONDUCT OF THE COURSE

there were a number

ns with nearly every-
one in the clas p cxpatl g. Diverse 1deas were
presented on each case and defended against
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and spirited difference of opinion on many occa-
sions, this was done in a professional manner with
full respect for the integrity of all concerned. This
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The first time the course was conducted, there
were seven teams. Six of these reviewed the devel-

opment of the project as both the project engineer
and his team had gone through it, as indicated

above. In the seventh one, however the project
eng;ineer was very insistent that the students work
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The team was unhappy with this since it felt this

i

would require a tremendous amount of effort in a
very limited time. The instructor concurred. A

comnramica wae raacnhad with tha team warking
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through a conceptual solution under the guidance
of the project engineer who then presented his
solution at the last meeting with the team. When
this team had comnleted its final draft, the team
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(part-time graduate students who were full-time
industrial employees) made the point that this
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strongly recommended that th
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in the future if more time could be made available,
but not at the expense of the preliminary period of
discussion of various engineering cases.

The second time the course was offered, there
was some shift in emphasis. The team met again
with the project engineer and discussed the back-

ornnnd af tha nrahlam and arrivad at a nrohlam
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definition. The team was then expected to try to
develop a conceptual solution. On each successive
meeting with the project engineer the work of the
team was reviewed by the nrmec‘t engineer. Addi-

tional information was presented to the team and it
proceeded further with its conceptual solution, orit
was substantially altered, as appropriate. At the
end of the series of visits, the project engineer told
the team how the problem had actually been

solved.

The instructor must search out in advance, and
carefully seiect, a set of suitable projects and
nrnmrt engineers. This requires much \nqmng and
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discussmn after establtshing initial contacts. The
written discussions submitted by the students
during the first five weeks uu'v'i()‘dSiy need prompt
attention so they can be returned, with comments,
at the next class session. During the period while
the teams are working with their project engineers,

ralativaly littla ic reanired of the inctructor. When
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the drafts are submitted, much effort is needed to
make sure they are in good technical, organiza-
tionai, and editoriai order. Some additional ediio-
rial effort is required if the cases are to be made

available to other academic institutions (as pro-
duced by the University of California at Berkeley).
Ten student written cases were produced from
these two courses and were made available for use
in other institutions. The cases and the sponsoring

organizations are listed in Appendix 1.

STUDENT REACTION
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Each student was asked to respond to a brief
questionnaire whose resulits are given in Table 1. In
addition. the students also made a number of
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comments for improvement to the course. Perusal
of Table 1 indicates that the students felt the course
was quuc successful. This is grathy'mg when one
recognizes that each team produced a document of
perhaps 50 to 80 pages relanng to a design project
in an area in which they may have had classroom

haonbarniind hat littla if any nractical avnerience
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It was also gratifying to realize that all the part-time
students, employed full-time in local industry,
believed the experience had been broadening,
vnlnthp and worth the r-ﬂ"nrt
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SUMMARY
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completion of the course clearly indicated that they
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Table 1. Summary of student reaction

YES NO NOT
SURE

Was the overall course concept good? i8
Do you now have a better concept of various
ways in which design projects may be handled? 18 o
Do you now have a better concept of how
various industrial organizations operate? 15 2 1
Is the idea of working with a project
engineer worthwhile? 18
Was your contact with your project engineer
a valuable part of the learning process? 18
Do you believe that the writing of the case
was a valuable learning experience? i7 i
Do you believe that the oral presentation
of the case was a valuable learning
experience? 16 1 1
Do you feel you were greatly overworked for
the three semester hours credit? 1 16 1
Would you sdvise other students to take
this course if it were offered again? 18

also believed the experience had been valuable for
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students gained a greater insight into real product
development with its interplay of analysis, design,
testing, and decision-making, than wouid have
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least one situation, the student team proposed a

As the instructor, I was convinced the course was
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am further convinced that working with the project
engineers, working as a team, writing and present-
ing their cases, and interacting with their peers in

clace diccnccion wag a very valuahle exnerience for
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the students. Although these two courses were

conceptual solution which the p.l'OjeCt engineer
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admitted had not occurr ed to the industrial team, seniors (fourth-year students) would equally profit
but which appeared superior to the one which had from the same experience.
been developed. I strongly urge others to try this approach.
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offered at the graduate level, I believe a group of
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APPENDIX1
Student-Written Engineering Cases

FAST—A New Friction and Wear Test for Brake
Linings, Ford Motor Company, Dearborn,
Michigan

DNevalanment of an All-Paner Acnhalt Caontainer
e s iaa. Wi
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Owens-Illinois, Toledo, Ohio
Development of Mllltary Industrial Standard
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Engines wiith Specific Consideraiion of the
Governor, Tel d ne Continental Motors, War-
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ren, Michigan.

Design and Developm ent ofa Brush Burning Plant,
MMitber ~F TN Abenié Thadené WA i ane
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First Harmonic Analyzer, Uniroyal, Detroit,
Michigan
Assdmerindia £ a Deala Adisictar Datasm Vala 0.
Adiluliialle \..,alu Dld.l\c nUJuau. 1, Loailull, l1alv &

Towne, Southfield, Michigan

Transformer Load Management Research Pro-
gram, Detroit Edison, Detroit, Michigan

Nacian nftha Packat Qalart (ratae for the Rurroanoche

Design of the Pocket Select Gate for the Burroughs
B9134-1 Reader Sorter, Burroughs Corpora-
tion, Detroit, Michigan

Evaluation of Passenger Car Eyellipse i
bility Requirements, Ford Motor Company
Dearbom, Michigan

A New Air Flight Control Power System, Sperry
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