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Abstract

There are many pressures on universities these days to reduce costs without reducing the quality of educa-
tion. The author has used Quality Function Deployment (QFD) to design a new course in Total Quality
Management (TQM) that has increased the student to teacher ratio in the course, grown from one section to
three, and continuously sends student teams into various departments in the University and local businesses
to improve their quality programs, as well. This paper shows the step-by-step application of QFD that fo-
cuses both on external evaluators of the University (companies that hire graduates) and internal evaluators of
the University (the students themselves).

QFD was an integral part of Florida Power & Light's succes:
1. INTRODUCTION ful bid to become the first non-Japanese Deming Prize reciy
ent in 1990 [9, 10]. It has been successfully applied in tf
Quality Function Deployment (QFD) began thirty yearsU.S. healthcare industry since 1991 at the University
ago in Japan as a quality system focused on delivering proddichigan Medical Center [11].
ucts and services that satisfy customers. To efficiently deliver
value to customers, it is necessary to listen to the “voice” o2. HISTORY OF QFD APPLICATIONS IN EDUCATION
the customer throughout the product or service developmeiN NORTH AMERICA, EUROPE, AND THE PACIFIC
process. The late Dr. Shigeru Mizuno, Dr. Yoji Akao, Dr. RIM
Tadashi Yoshizawa and other quality experts in Japan devel-
oped the tools and techniques of QFD and organized them QFD has been applied to university and other educatior
into a comprehensive system to assure quality and custom@stitutions in North America, Europe, and the Pacific Rin
satisfaction in new products and services [1, 2, 3]. since the late 1980s. One of the earliest uses of QFD in e
cation was by Ermer at the Mechanical Engineering Depat
Since 1983, a number of leading North American firmsment of the University of Wisconsin - Madison in 1991 [12]
have discovered this powerful approach and are using it withere the department chairman used it to assess and resp
cross-functional teams and concurrent engineering to improvi® the needs of his faculty. Application reports began appes
their products and services, as well as the design and devdng at the North American QFD Symposia in 1992 with a cas
opment process itself [4, 5, 6, 7]. The author used QFD istudy for a high school guidance program [13] in which sh
1985 to develop his Japanese translation business, Japtgported outstanding improvements in student involvement
Business Consultants, and saw revenues increase 285% #@lege planning activities. Krishnan and Houshmand demo
first year, 150% the second year, and 215% the third year [8ptrated their use of QFD to balance between research a
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teaching at The University of Cincinnati Department of In-Industrial and Operations Engineering. Capitalizing on mar
dustrial Engineering [14]. In this case, various customersf the quality control techniques gaining popularity in the
such as businesses and students were identified, and thairtomobile industry, such as Taguchi Methods i@easure-
needs were translated through QFD into “product featuresthents, SPC, etc. a professor assembled a course to cover tt
such as “communication skills, practical knowledge,” etc.techniques. After its initial offering, the professor invited the
which were translated into “process features” such asuthor to take over the class. Because of my exposure
“presentations, project reports, lab experiments,” etc. QFDnany advanced quality techniques, such as QFD, | decided
was used by Lakeshore Technical College in Wisconsin tapply these to structuring the course according to custom
increase the variety of course offerings and other structuraleeds.
issues such as parking etc. for its students [15]. Curriculum
was addressed again in 1995 by Hillman and Plonka of Wayne My first application of QFD to a service sector activity hac
State University [16] which portrayed the strong relationshipbeen in 1985 in my private Japanese translation business |
between the needs of industry and the employability of engit had also used QFD to design several training courses
neering graduates. A full engineering curriculum update bylapanese business and in QFD itself [25]. The benefits
Rosenkrantz led to an almost course-for-course match to SMésing QFD were that | could focus my constrained resource
Curricula 2000 recommendations at California State Polyin my case time, on those areas that mattered most to the c
technic University [17]. A new application of QFD to strate- tomers of my course. The word “customer” must be intel
gic planning and funding was done at the University of Verjpreted broadly. Traditionally, instructors do not look at thei
mont by Hummel [18]. students as customers, but more like “raw materials” to
molded into a “product” that industry and society will accept
QFD activities to improve European institutions have alscA more capitalistic interpretation is that students spend mon
been taking place. Clayton reported on the use of QFD tand have choice. What | expected QFD to achieve was
build a degree program in the Department of Vision Sciencesourse that would give students marketable knowledge a
at Aston University in the United Kingdom [19]. Nilsson et al skills, and would be packaged such that the best stude
reported on the use of QFD to develop a Mechanical Engwould choose it over other course options. | knew the starti
neering Program more responsive to the needs of changimmint was to identify the customer.
industries in Sweden [20]. QFD was applied by Seow and
Moody to design an MSc degree in Quality Management g o
University of Portsmouth in the UK [21]. Conjoint Analysis | EXternal evaluators University ~ External evaluators
. (before entering (after graduation)
has been recently employed in the market research end | (niversity)
QFD and a study was conducted by Gustafsson et al at tk

University of Linkdping, Sweden to develop a TQM Secondary school Educ?tion process Industry

course curriculum [22]. Parents —> <—| Community|
In Japan, Akao, Nagai, and Maki have systematized Student evalua: ggg&gggﬁ& v

process for identifying and analyzing both the internal ang m

external evaluators of higher education and using QFD t

identify and improve critical and conflicting needs [23]. Tiede Interoal Evaluators

polled the perception of Australian high school educators Faculty

about QFD after it was used to strengthen the understandir g‘t’a"f“f‘”‘mtors

of school policies by students, parents, and staff [24].

Fig. 1 Akao's concept of university evaluators [23]

3. TOM 401: A SENIOR AND GRADUATE COURSE IN h | | - Ind
TOTAL QUALITY MANAGEMENT 3.1 The External Evaluator: Industry

In 1993, the College of Engineering at the University of Dr. Akao of Asahi University and one of the founders o

Michigan introduced a course in TQM in the Department ofthe QFD methodology 30 years ago, has desgribed two grot
of customers of a university, which he calls internal and e
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ternal evaluators [23]. See Figure 1. Since my concern wa
for a single course rather than a full curriculum or degree prg
gram, my customers were limited to industry as the external
evaluator and the student as the internal evaluator.

TQMA401, being a 400 level course, was intended for gradu

ating seniors in Industrial Engineering who would be expecte
to participate in ever growing TQM activities in companies

that were hiring them. Thus, it made sense to me to focus ¢

those industries which frequently hired University of Michi-
gan graduates and their future bosses as the customers. Si
Michigan is the automobile capital of the world, | conse-
qguently spoke with a number of engineering managers in th
automobile, automotive parts, and also the electronics indu
tries. My purpose was to find what capabilities they wanteg
new hires have in addition to their engineering specialty
Their responses were then grouped using th#& Kiethod

into an Affinity Diagram which help structure the require-

1S Appropriate TQM education for engineering undergraduates.
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ments from the customers’ point of view. See Figure 2. Whefrig- 3 AHP to prioritize engineering managers' requirements

coupled with a hierarchy diagram, unspoken
can also be identified.

requirements

The next phase was to translate these managers’ requireme
into skills and capabilities that the students must have up

Engineering managers were also asked to prioritize thefompletion of the course. This was done using a fishbor

needs using the Analytic Hierarchy Process (AHP).
AHP uses pairwise comparisons that allow for an accurat

Th&liagram with the need in the head as the “effect” and the skil

gnd capabilities in the bones as the “causes.” This is cons

measure of importance, including a ratio scale distance bdent with the earliest models of QFD developed by Akao an

tween values, unlike the more traditional rating scale used i

Bridgestone Tire [1]. These were then formed into a qualit

QFD. The results are shown in Figure 3 using the first levef@Ple with the managers’ needs priorities developed from the

of detail only.

P —
Engineering manager's
requirements
(non-technical) for new
hires
l Organizea
Broad technica
Sees the big background
picture
: Can handle| | Engineer can
Goes in right directidn Know what questions statistical handle
and who to ask and analytic "meaty"
tools tasks
l "Quality" orientedl
Customer -
Understand$ | satisfactior) [Innovatlve]
whatis | - Familiar with
quality nderstan }T Understand "new" Quick result%
customer Maal A .

Fig. 2 Affinity Diagram of engineering managers' needs
(partial)

AHP above being translated into priorities for the skills an
capabilities. See Figure 4. These skills and capabilities we
then mapped (details omitted) into subject matter, activitie
and reports in proportion to the curriculum percentages in tl
quality table. | was surprised to see the close correspondel
to the ten week JIS course for overseas students [26]. In 19
the engineering managers’ needs were prioritized again a
appropriate changes were made in the syllabus. Table 1 is
1996 syllabus. Since this pgram has been put together,
there has been increasing interest by large employers of U
versity of Michigan engineering graduates, such as Ford M
tor Co., in subjects like Hoshin Management (Policy De
ployment), QFD, and TRIZ. Several companies, such as Fol
General Motors, Texas Instruments, and AT&T have studen
enroll via remote video classes.
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3.2 The Internal Evaluators: Students

After the first year of fine tuning the course contents, |i

Week 7 Cross-Function Management

Week 8 | Comprehensive Quality Function Deployment for Prod-
uct and Service Part 1. The Fuzzy Front End.

tWeek 9 QFD, Part 2. The House of Quality.

was time to focus on student needs. Since students are ngtWeek 10
as good a position to judge the content of the course as they
are the format and style, this became the focus of the next

Part 3. Beyond the House of Quality: The Design De-
ployments (Function, Reliability, Capability), Different
Roadmaps for Different Businesses, QFD for Business
Process Reengineering.

QFD study. As part of the course, students form TQM teams

to work directly with real organizations; the purpose is that I
explaining TQM to others, they learn it better themselves.

yeek 11

QFD, Part 4. The Detailed Design and Manufacturing
Deployments. Concept Selection, Manufacturing and

Fig. 4 Quality table for managers' needs vs.

Table 1 1996 Course syllabus for TQM 401

process. Service Task Deployment. Includes cost de-

Week 1 Introduction to TQM.

Week 2 | 7 Basic QC Tools

Week 3 | 7 Management and Planning Tools

Week 4 Baldrige Award, Deming Prize, and ISO 9000/QS-9000
criteria

Week 5 | The Perspectives of TQM: Overview and Daily Man-
agement

Week 6 Hoshin Management

ployment and process FMEA.
Relationships Mahix Legend g Week 12 | Taguchi Methods for Robust Design. In-class experi-
Strong Relationshi: © 4 o ment to design airplane that is robust to customer use
Viedium Reletionshin: €3 3 = and manufacturing noise.
ST Ip. . ; Week 13 | TRIZ: Theory of Inventive Problem Solving. Creativity
WeakRelanonshipt - A w = and Innovation for product, process, service, software.
= i Week 14 | Quality Control and plant level quality programs. Just-in-
£\ @ o time, Takt time, TPM.
lwlE @
v 4| 2| & & . . .
slz|2lal |sa One of the projects is the TQM course itself. The cour:
g a8 = :‘g s has customers (engineering managers who hire the graduat
ey % % o EL a manager (the instructor), different functional department
i I = - W = (registration, library, class room and facilities), a servic
T 0 e (teaching), a product (books, materials, visuals, etc.), at
vrganized approaen 1o ok L1014 o processes (lectures, projects, grades, presentations, etc.).
Quality oriented. @@ 0 |Q|]524 _ N _ _
Unlike traditional QFD studies, the QFD team consisted ¢
Innovative methods. O Q@] 65 the internal customers (the students) themselves. Interr
b ki 0 30 customer data was gathered from the team surveying the c
Attt ot e : rent students and a review of student evaluations from pre
B srore @ |2 | o |m o ous semesters. Needless to say, not all were flattering, bu
: ™ 1 o) [~ s} . . .
I o B W improvement is to take place, than certainly a teacher of TQ
should be able to demonstrate with his own program!
Curriculum percentage. M E'; Q 2 ';;
i In fact, the Winter 1995 semester was able to solve tl

over-enrollment problem, the highest priority issue that yea

students’ skills The problem of over-enroliment occurred after the first se

mester | took over the class due to rising popularity of th
subject. Due to the projects and audit style of the course, or
30 students could be accommodated in each section. After
first semester, Fall 1993, the number of sections was i
creased to two, which immediately filled up. As Figure 5 [25
shows, by winter of 1995, the demand was approaching 1!
students demanding to take the course but the university w
not able to add a third section so quickly. From the QF
study, the team changed the University's standard overric
procedure and put up a World Wide Web Site [28] so th:
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prospective students could review the course and confirrtraining of local businesses and university departments
their interest prior to enrolling. By fall of 1995, however, TQM by these student groups, and to develop stronger ties
demand exceeded 120 students, and so a third section has ngmaduated students, local employers, and other professors

been added. the University
The Fall 1995 team began their team work in much the
same way, except that now there were other priorities to im- )
prove. As a part of their Deming Prize Criteria Report [27],
the following quality table was included. 95w
H Other
From this study emerged a new graduate feedback process|to B Graduates
help continuously upgrade the course content based qgn 94F EME
changing requirements in industry. This new process will bg ] Qioe
implemented by the next semester’s team HEE
24w EChE
4.0 CONCLUSIONS i BAE
Quality Function Deployment can be used to improve al 93F /
levels of university education activity, from degree program b b b b b
design, to curriculum, to specific courses. As Akao ha 0 20 40 60 80 100
shown, both external customers and internal customers shodld

be considered. For this course, it was possible to use the ifjg. 6 Growth in students studying TQM 401at University o
ternal been expanding popularity of the course among enichigan.

ployers and students alike. Future plans include ongoing
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Fig. 5 House of Quality for TQM 401
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[11]
customers, the students, themselves to do the QFD and make
improvement suggestions to the instructor, which are carried
out the following semester by a new team. The result has of
Michigan College of Engineering and the School of Business.
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