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FOREWORD

One of the enduring questions in health administration concerns the
transferablhty of "management expertise'’ {rom industry to the health en-
terprise. Some observers hold that the efficiencies associated with indus~-
try reflect methods and skills which are widely applicable and somehow
lacking in the health field. This report suggests that at least one of the
key management skill areas, quantitative methods, has been underrepre-

sented in the curriculum, in terms of potential value to hcalth management.

At the same time, however, it appears only slightly behind the most pro-
gressive schools of administrative science in this effort. Many graduate
programs in hospital and health administration now hawve well-develeped
sequences of quantitatively oriented management skills courses. The
problern has been to define the area well and provide a basis of reference
for curriculum development and evaluation. :

The essential work of AUPHA is carried on by task forces in
specific curriculum areas. The task forces are composed of program
faculty members and others with specific interest in the curricylum area
under consideration. In addition to quantitative mefhods, there are
several other curriculum ! sk force areas: medical care, financial man-
agement, hospital organization and adm1n1strat10n, comprehenswe health
plann1ng and 1ong-term care. :

The general charge of each task force is the same: (1) to examine

" the existing currlculum pattern, (2) to develop a concept of what exposure -

to the area.is indicated, and (3) to dev elop materials which a551st the
graduate programs in teaching’ effectlvely in the’ curnculum area. The

-task force is’ enc0uraged to “imagmeer“ any appropriate device, media

or naterial necessary to assist the graduate faculties. . The result has

been an 1ncreas1ng flow of teachmg materials to the programs and a
variety of instilites and other: meetings.



The boundary lines of task force concern are drawn arbitrarily,
with the understanding that concerns of the various areas will overlap
in many cases. The Quantitative Methods Report underscores the essen-
tial unity of the Association curriculum development efforts by highlighting
the broad applicability of an expanded quantitative armamentarium. ™

This report is an important contribution, It is very‘timely and
merits the serious consideration of all faculties.’ ) ‘

o

. Gary L, Filerman, Ph, D.
’ Executive Director
Association of University Programs
-in Hospital Administration
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CHAPTER I

INTRODUCTION

Goal of the Task Force

In hospitals and other health enterprises, the principal applications
of quantitative techniques can be broadly classified into three areas. These
are demand analysis and forecasting, resource allocation, and quality and

productivity control. The efforts of the Quantitative ‘Methods Task Force

have been directed toward the teaching material appropriate to these three
areas. - While the details of applications in each of these areas are likely
to differ substantially from those 'of other industries, the general frame-
work is essentially the same. For example, an airline might speak of
marketing and demand forecasting, scheduling, and cost and quality con-
trol. A hospital would talk about bed and facility needs, scheduling of
admissions and nursing, and utilization review and quality control. The

techniques to approach the problems remain :ssentially the same.

The goal of the Task Force has been to identify the components that
can be fruitfully incorporated in educational pregrams at the master's level,
to.describe hov: these components can be taught, and to assign priorities to
their desirability that can assist individual faculties in making their deci-
sions. In this report, stress has been placed upon two specific'courses,
one in statistics and the other in ope ratlons analysis, that provide an.appro-
priate basic package for hospital administration education. Appropriate-
ness has been considered both in‘the light of appllcatlon to the management

Cof hospitals and related institutions and also in the light of presentations |

sufficiently thorough to be self-contained and complete as educatlonal ‘
offerings.

Method of Procedufe

The Task Force began its act1v1t1es by plannmg and presenting the
1968 San‘Antonio Institute on Qaant1tat1ve Decision-Making. Papers at

- this institute stressed the utility of the sub_]ect for h05p1ta1 admuuwratwn,

the general deflmtlon of the subject and its parts, summaries and examples

. of research applications in the health field, and some of the difficulties, of.
incorporating the subJect in management education. - After the Insutute, ‘

the Task Force's act1V1t1es 1nc1uded a sol1c1tat1on of AUPHA member pro-.

‘grams:for descriptions of a11 potent1a11y relevant, course materials. Initial

review of these data'and response to the institute showed both: a w1despread
intérest in the subject and a diversity of relevant course work. Consider-"

- ation of the reSponses re1niorced the 'selection of two bvoad top1c areas,

e
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statistics and operations analysis, for detailed study. Six consultants in-
volved in the actual teaching of these two areas were jdéntified {from the
member programs.  The consultants and the Task Force delineated and
established the priorities of the subject material in discus sions at Tulane
University, February 21 and 22, 1970,

Rational for the Teaching of Quantitative Methods

Evidence is almost overwhelming that any educational program for
management in the . U.S. and Canada in the 1970's must reach a deliberate
decision about the inclusion of quantitative management technigues, The
success of applications in industry and government since World War II
has compelled careful evaluation of their potential contribution to all forms
of organization. Clearly, the case for quantitative management is being
made convincingly in a growing number of situations, The subject area
is now a keystoune of graduate education in industrial engineering. It is
almost always a part of master's progra‘ms in business administration and
is receiving increasing attention in public administration. Among the mem-
ber programé of the AUPHA in 1969 more than half were offering specific
courses in the subject area.

Among the driving forces behind this trend have been the increasing
complexity of production of goods and services, the increasing costs of
making a bad decision, the success of early examples of use of techniques;
and the decreasing cost of both analytic models and computer services,
When costs of doing business.are rising and the costs of forecasting analyz-

' ing, and controlling the business are falling, rapid spread of ‘the use of
these techniques is inevitable, = Health applications are just emerging from
the expensive and ted:.as initial development phase, but subsequent appli-’
cations generally cosu less than initial ones. There is reason to believe
that health care applications will follow'a pattern ‘similar to industrial and

" military uses. . Education for the future health administrator should prepare
him to work effectively.in'a world where these techniques are important,

‘ The Task Force has found that the principal 'érgument in support of
. . inclusion of this material is the promise of present -research and develop- i
ment, Health Services Research is a journal whose material is almost S
entirely within the domain of this subject mattet., Articles detailing hospital |
applications appear with increasing frequency in such journals as-Manage- L
ment Science, Operations Research and AILE Transactions., An even larger
volume' of work is revealed in informally published reports ‘and doctoral | .

SN

dissertaticns noted by Abstracts of Hdspital-ManagementfStudie'é. Federal
p‘olicy‘fo‘_rjsome years has been to sponsor research in this area, The cur-
rent policy of the ‘National Center for: Health Services Res earch and Develop-
ment encourages research, ,d’emonstrat‘i'o'r‘i,‘ and growth of skilled manpower:

g
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in operations research with interests in the health arca. While what has
been done varics substantially in the immediacy of its applicability as well
as the level of sophistication achieved, the Task Force reached two con-
clusions: work to date shows high and increasing promise, and, despite
skepticism in some quarters as to the value to date of attempted applicatious,
the coming years will see an increasing number of applications of direct
value in health management. o

Some of the hospital management applications of quantitative tech-
niques are included in other courses. The general subject of quality
measurement, for example, must be included in a course in Medical Care -
Organization. Similarly, courses in financial management can include
capital investment decision making. Planning courses may include fore-
casting and demand analysis and techniques for deciding the size of facili-
ties, such as the number of beds necessary to meet given levels of demand.
Courses in economics-also include analysis of demand, while courses des-
cribing techniques of general administration may discuss any of these areas
as well as other resource allocation problems such as nurse staffing and
admission scheduling.

Because of the conceptual similarity of the analyses, the Task
Force is recommending that the technical'aspects of all of these questions
be presented in a single course in quantitative methods. This approach im-
plies revision of other courses. The best result will occur when othex
courses build upon and re-enforce the quantitative material. It is probably
less desirable to drop the overlapping references than it is'to’continue them
with recognition of the overlap. The teachers in the non-quantitative
courses can incorporate the quantitative techniques and move beyond them

‘to problems of practical application and of limitations of quantitative solu-

tions. .In this way, one might hope to pr oduce a student who is at ease with
quant1tat1ve technology and familiar enough with both its power and its’
shor tcommgs to apply it meanmgfully in h1s professional career.

The Task Force has encountered two arguments against the inclusion

of the material. First, since the mature of the material is technical, it,
like the technology of medicine or nursing or ar ch1tecture, will not be the
1e5pons1b111ty ‘of the administrator.  Second; even though the material is’
relevant, its value does not balance the cost of other parts of the curriculum
that might have to be dropped Hosp1tals, the anti-technology argument
points out, are not now making extenswe use of the results.of current re- .
search; if h05p1tals should decide to 1mp1ement these technical improve-

ments, either consultants or trained personnel on the staff will be employed

‘to do.so. ‘The administrator's job will remain essentially what it has been;
‘ one of pollt1ca1, social, and non- tecbmcal man1pu1at1on of- the system

“While the premise might be true thatadministratiOn is not a tech-~

'nical field, technology nevertheless has long been incorporated into.manage-~
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‘duct of research. Many programs presently incorporate one or both of

of these subjects, but felt that‘they‘w;ai-,e somewhat peripheral to its main

ment education, and, in fact, the teaching of social and political manipula-
tion is often a minor component of curricula for the master's degreec in
management. Even curricula less oriented to formal management tech-
niques have long incorporated technology in'the form of statistics, research
methodology, accounting, and epidemiology. The addition of a major new
field of technical assistance for the administrator has not made political
and social skills or styles unimportant, but the Task Force believes
whether the administrator is described as a manipulator or a decision
maker he will-not in the future be able to perform satisfactorily without an
understanding of and a use of quantitative language and quantitative tech-
niques.

The argrment of the relative cost of teaching quantitative manage-
ment versus teaching some other course material is one that can be answer-~
ed only by the individual faculty, cons idering the least valuable content
of their present course work. - There are, of course, opportunities to min-
imize the loss by improved efficiency of teaching and by the careful selection
and interrelationship of curriculum material, Many programs have already
made the decision to invest their students' time in quantitative management
education. 7 he Task Force believes for these schools its proposals may
provide an improvement in teaching efficiency, and in general other schools
can afford such trade-offs as may be involved in the adoption of the. subject :
matter. Considering the evidence and arguments, pro and con, the Task
Force urges firm commitment to the teaching of quantitative methods on
the part of all member programs. ‘ :

Implementation of the Goals B

We apyroached. the ‘subject in terms of two spe_ciii.c courses princi-
pally because of problems of faculty ‘a.vaila{bility.v This stress on self-
contained course work, both the separation.of courses in quantitative
methods from other parts of the curriculum and theﬁ‘division‘offthe subject
into statistics and operations analysis, may be a pedagogic exror. While

it would undoubtedly be more desirable to integrate these subjects with

others-in.the curriculum, this can be done only when nearly all members. of e

the faculty feel equally comfortable ‘with the material. S

. Also, there are the limitations inherent in the Task Force's assump-
tions about the extent of the subject area. 3 These g'of'in two.directions.
First, it is clear that the Task Force has not included all the uses of " ;
numbers in hospital management,  Two broad areas have been deliberately
excluded. - These are accounting and finance and the appreciation and con~

these subject areas. .. The Task Force recognized the relevant contribution -
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charge. (However, some Task Force recommendations, it should be noted,
may require minor adjustments in these courses.) Second, it is clear that
some faculties will wish to make a much heavier investment in the areas of
direct interest than is described in this report. While the utility of such an
investment appears promising, it raises still further questions about the
total length of the master's program and the trade-offs with other subject
areas.. The Task Force has considered these questions to be outside its
charge. The Task Force's recommendations comprise the components-of

minimal or basic knowledge, cast in a framework of a two course sequence

that appears, {rom review of present.offerings, to be within reach of all
the dccredited graduate programs.

Definitions of "Statistics' and "Operations Analysis''

; Data reported from member programs showed that material relevant
to quantitative management is taught in courses.in economics, accounting,
finance, cxperimental design and research, data processing, op:rations
management, and epidemiology as well'as courses under the specific head-
ings selected. The difficulty is that any subject area which attempts to ap-
ply the scientific method to any form of business or health decision-making
automatically relates to the subject matter of particular ¢oncern to the Task
Force. 'In addition, certain analytic techhiqties have proven especizilly
fruitful for certain-disciplines and as a result have been.incorporated in

.their educational offerlngs. . e. Fmance courses may devote consider-
“able time to forecasting.) While the Task Force reallzed its debt to these

varied fields, it elected to define and label the two aveas of statistics and
operations analysis based upon the topics’'and sub- top1cs shown in Figure L.
The remalnmg two chapters of the Task Force report develop each of these

‘areas.

The content of quant1tat1ve methods in the health care f1e1d can be
seen in'each of the three prmc1pa1 applications mentioned at the beginning.
Demand analysls includes techniques for long range and short-range fore-
casts, and for. identifying health. needs that have not been’ translated into
demand. Most of these techn1ques are: based upon various kinds of statis -

tical analys1s and upon an understandmg of probablhty Resource allocation

techmques come principally from the fields of Operat1ons research and
economics. They include inventory control models, cost benefit analysis,

" simulation, and'various ‘techniques for 'staffing, scheduling, and deciding
“'the appropriate size of facilities and services. Quallty and product1v1ty
‘control involves the application: of statistical technlques to generate excep-

tlon reports on changes 1n organlzatlonal performance.

i o om T
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FIGURE 1
COMPONENT TOPICS OF QUANTITATIVE MANAGEMENT EDUCATION
‘1.,  Statistics.

a. Statlstmal commumcatmn--the presentation of numer1ca1 data:
tabulations, charts,‘ 1ndex numbers, percentageés, measures of
central tendency and measures of dlsperslon.

b, Probabxlxty--the meanlng of uncertalnty and the likelihood def1n1t1on_

. of probability, ways of man1pu1atmg probab111t1es, certain distribu-

. tions .of. pract1ca1 1nterest

Lc. Samphng theory-nsamphng, confldence limits, and hypothes1s
. testmg ‘ o ‘

,»theorem, stochastxc dec1s1on models. o
e, Measures of association——regression and analysis of variance.
2. Operations'Ana1Ysis. e ‘ R

a. Generallzed systems approach—-concepts of opt1m1zatlon, sub-~

‘ opt1m1zatlon, cybernetlc models and programmed and non-pro-

, grammed decision mak1ng with careful attention to health and
hosp1tal appllcatlons. ‘

b, Methods 1mprovement and work measurement--flow process chartlng,
task analysis, work samplmg, standard data and other. work. measure-
ment techmqucs.. :

c. Forecastmg—-the d1f£erences ‘between stochastic and determ1n1st1c
models and techniques for forecasting stochast;c variables 1nc1ud1ng

regression analysls and tlme series. |

d, Eng1neer1ng econom1cs--1nc1ud1ng total value analysis and inventory
opt1m1zat1on problem. ‘

e, Simulatmn and heuristic decision models..

f. Mathematical programming models,

g. Sequencing‘ models‘--PE.RT, and critical path methods,

E lC o ' h.‘.Cost benefit analysis.

“d, Dec151on theory-—dec;slon maklng under ncertainty, ut111ty, Bayes' . ‘
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‘ The one theme which has recurred most often in the Task Force's
deliberations has been th¢ need to lead the student from a.deterministic

view of the world to a probabilistic one, a distinction which underlies large

classes of hospital management decisions. ~ The student who clearly grasps
the distinction-and its implications will have no-trouble understandmg the.
analyses for these decisions, while the student who misges this’ distinction
‘generally will never grasp the implications of much of the health applications,

' For example, the distinction is fundamental to understanding such questions
‘as whether a hospltal should have three delivery rooms or four, and whether.

the rate of removal of nermal tissue has changed ‘Questions such as the
des1rab111ty of variable nurse staffing also requlre faclhty with this concept,"
and specific proposals for variable nurse staffing cannot be understood

~w1thout it. ‘While this theme. is not constantly before the student, it is’
always under consideration in the teaching of statistics and can be ‘repeatedly

remforced 1n the teachlng of operat1ons ana1y51s.

Conceptual and even practlcal understanchng of quantlta,tlve tech-
n1ques is not in.itself enough for a management’ ‘education, ' Successful
application of any technique to health management’ problems can occur only
if managers understand the values and environment which constitute the '
decisionsituation. Managers must: supplement data with’ relevant non -~
quant1tat1ve comment and in so doing insure that'appropriate priorities and
significance are assigned to the quant1f1ed elements.of each problem.. The
belief of the Task Force is that health care managers must now be familiar
with the means of collectlng and analyzing data: as part of the management

‘process, This report with its rccommendatmns ‘for a two course sequence

in quant1tat1ve technlques is d1rected toward that goal

]
H
.

s T A e



[€)

ERIC

[AruiToxt Provided by ERIC

CHAPTER II

THE TEACHING OF STATISTICS

Introduction

Statistics is. generzally recognlzed as.one of the foundations of quanti-
tative knowledge and virtually evcry program‘in hospital administration
includes some courses in-this area, The fifteen ‘programs: offermg courses
in operations analys1s generally appear to regard statistics as a prerequi-
s1te to these’ courses. Despite this W1despread agreement on the import-
ance of statistics, the Task Force had great d1f£1culty 1dent1fy1ng and
classifying the content and obJectwes of the various statistical courses.

The difficulties appear to be related in‘part to scholarly ferment on the
approaches to statistical decision making affectmg the content of intro-
ductory courses.  From the Task Force's consultations with its statlstlcal

consultants, Dr. Benjamin King of the University of Chicago, Dr. Robert

Serfling of Tulane Unlver51ty, and Dr, Vernon Weckwerth of the Univer sity
of Minnesota, it appears that although the dlSCuSSlOnS within the field have
not terminated they are approachlng closure. The pattern of the ¢coming
years should be one of. increasing consensus at least.at a philosophic level,
but teachmg techniques and. portions of the detailed Sub_]ect matter will- st1ll
vary with individual faculties.

Purposes of a Course in Statistics

The growing philosophic consensus in regard to elementary statisti~
cal courses is in the direction of conceptual rather than technical under-
standmg. Professor K1ng enunc1ated this ‘most, cleally in his statement

"Our principal. goal should be to 1mpart to the student

the a.b111ty to'recognize uncerta1nty in the world around ..

him and to accustom him to the idea of.coping with that ;

uncerta1nty by means of the formal spec1£1cat1on of

models of random processes and examination of the im- e N
l1cat1ons of these models. " ‘ ) ‘ . ;

While Professor King's position was perhaps the most advanced of

. the three consultants, it was not disputed, None of the consultants placed

great stress on the teaching of statistics as a ”bag of tricks', i.'e,, sets of :
techniques relevant to specific problems. The empha51s now.is in favor of i
the conceptual ab1llty. The current level of the argument seems to be on :
the question of how much specific technology is to remain in the elementary

i



O

ERIC

Aruitoxt provided by Eic:

course,

"Models dealing with a spectrum of possible outcomes having differing
probabilities and utility are of increasing importance. The null hypothesis

- model which is dichotomous in that the result of analysis is either the

acceptance or rejection of the specxﬁc single hypothesis is no longer the
sole focus of statistical thought.  The newer models tend to have their
applications in management rather than res earch decisions. Stress upon,
these models, their proponents argue, ‘equips the student better for manage-

ment decisions, At the same time they. give him a conceptual framework

that permxts not only rap1d learnmg of any specific teclinique (such'as the

T t- test or the ch1 square test) for the null hypothesgis but 2lso better under-
-standing of the dangers inherent in the use of both specific tests and the
~aull hypothes1s model. W1th1n the fleld of stat1st1ca1 aduc ation this ‘approach

has come to be called statistical decision theory, as contrasted to the older

'sampl'mg ‘theoretic. approach with its emphasis on: the null hypothes1s An

area of statistical. thought descr1bed as Payesian is within the concept of .

_statistical decision theory. In crude telmmology, the Bayeman position is

that all estimates: of likelihood can be modlfled sequentlally as relevant new
1nformat10n is obtamed :

There is a dearth of emp1r1cal ev1dence that emphaS1s on e1ther
the decisien theoret1c or the 'sampling theoretic approach prodaces a
superior student As 1s frequently the case in educat1on, consensus
develops pr1nc1pa11y upon’ 1nd1v1dua1 _]udgment and only sec ondarlly on
spec1f1c studies. The declslon theoret1c approach has made considerable

) headway in recent years-and'is. ‘now generally accepted ‘With this has

come acceptanc - of the Bayes1an not1ons. '

Present Practices of Member Programs

Requests for data on ‘Current‘teaching in'statistics and quantitative

methods generally were sent to 33 full and associate member programs in

March of 1969, . Replies of some sort were received from 27 programs, of

which 22 identified specific courses in statistics., "Two programs indicated

that bas1c statistics-was a prerequlslte, and three programs indicated they
could not give detalled replies because their. curr1cu1um was undergo1ng
substant1a1 rev1s1on. :

The dJ.versﬁ:y of course content and the lack of- spec1f1c 1n£ormat1on
such as assigned readings made- understanding of the detailed course con=-
tent difficult. However, it appeared that the most common form of course
is in the area of the sampling theoretic approach with varying amounts of
time spent on the use of graphs, tables and.other devices for communica~
tion., . Only three programs appear to be heavily 1nvested in"statistical
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- decision theory., About two-thirds of the programs include material on
vital statistics or make some effort to show health applications, The most

' common length of the course was three credit hours (one semester), al-
though several programs offer advanced work as electives and a few require
four or six credit hours. A variety of departments offers the courses,
Eleven of the required courses are.taught by faculty in health-related
schools or departments, ‘

The subcommittee of the Task Force that prepared the analys:ls of
statistics courses made a number of subjective observations based on their
review of the'courses reported to them., These were:

--A great deal of emphasis is placed on inferential (that is,
sampling theoretic) statistics and somewhat less on descrip-
tive statistics (that.is, the preparation of statistics for comi-
muhications). R

—-Although 14. schools are attcmptmg prof1c1ency in techmques
this does not mean that the graduatcs are expected to be pro-
ficient.in-all the topics covered in the course.. The number '
of. tOplCS covered in'the limited number of hours in 18 out of:
‘25 courses suggest that proficiency could not be obtained in
all areas, . ) ‘

--0f the seven courses appearing to be concentrated in content,
two dre descriptive and {ive are inferential., .The two descrip-
tive courses are taught by health departments, and the five ;
inferential courses are taught by statistics or business depart-
ments, :

‘~~As might be ‘expected a direct relationship appears to exist
between health apphcatlons and the hosp1ta1 administrative
or related health department tcachlng the course,

~--There appears to be no relatlonshlp between the departme nt
teaching. the SubJect and. the level of knowledge desired,

To summarize the survey flndmgs, nea.rly a11 schools appear to
offer or require some course ‘in statistics, the course usually concen- :
trates on sampling theoretic approach, and as in most cases the course
is at-least.three credits long, Empha51s on'decision theory is limited to
a few schools Varying amounts of time are invested in tOplCS more or
less. anc111ary to the sampling theoretic approach,. such as the use of
statistics for commun1cat1ons, and vital statistics, examples in apphcatlons
from health, and probablhty theory, :

eRlc
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A Proposed Basic Course in Statistics for Health Services Management

After review cf available data on-present practices of graduate
programs and detailed review of thé basic courses taught by the consultants

from Minnecsota, Chicago, and Tulane, the Task Force undertook a topic

by topic review of subject matter, It attempted to assign priorities and

‘reasonable expectatlons of the length of time required. for each of the

topics. Consensus was advanced by noting that the use of statistics for

.communication is independent of the dec1s1on theo*'et1c/samp11ng theoretic

debate. ‘Also, many’ author1t1es have come to view the knowledge of prob~
ability as central to either approach " The following topics, which are not
necessarily ‘discrete units. 1n the syllabus and need not be approached in the
sequence listed below, Were d1scussed :

Statis tical Communication.

Any administrator must know how to prepare numerical data in a
reasonablé manner and to understand and identify distortions introduced
by the preparat1on or. presentat1on of data, .The subject inc‘ludes the prepa-.
ration of tables and graphs and the calculat1on of indexes and percentages. '
The Task Force felt skill in this subject area comes with pract1ce, once a
few elementary concepts have been presented and grasped by the students,
Only a few sessions nn_ the ‘subject-seem to be necessary, if the studentis
given references and encouraged to use them in preparation of papers and
reports in other courses. Programmed texts have been attempted but the
consultants ware not encouraged by those currently available, ‘Reférence
books such as Huff's How to Lie with Statistics,l or Say It With Figures
by Zeisel appear to be adequate, This sub]ect is also incorporated in
many general texts. 3 The subJect is a natural one with which to begin a
course in stat1st1cs, and the teach1ng can be reinforced later in the course
and in other courses.

The concept of assoc1atlon of two or more stat1st1ca1 var1ab1es can
be eavﬂy introduced into the discussion of statistical communication, Do-
ing so, showing two~ and three-way tables and methods of constructihg
indexes, rates, and percentages is desirable. In addition to'its innate im-

- portance, it aids later discussions of correlation, regression, and analysis’

1.  Huff, ’D., How To Lie with Statistics', W. W. Norton, New York, 1954,

2. Zeisel, Hans, Say It Wlfh Figures, Rev1sed Fourth Edition, Harper
and Brothers, New York, 1957.

3., .c.f. Wallis, W, A,, and Roberts, H. V., Statlstlcs. A New Approach

The Free Press, Glencoe, 1956
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of variance., These subJects would not:be covered in the basic statistical
course because of lack of time, The student should have sufficient back-
ground, nowever, for him to understand these concepts when they are
introduced in the later course, operations analysis.

Probability,

The concept of probablhty and the 1ntu1t1ve understanchng of

.stochastic processes (that is, those that have probab111st1c components)

is the central goal of a first level course in stat1st1cs for those students
who are not interested in extens1ve work in'the. subJect Th1s appears ‘to
be agreed upon by proponents of: both sampllng theory and dec1s1on theory..
Consistent with its 1mportanc.e, the introduction. and development of the
subject w111 take six'to’ eight Weeks (assummg three hours of classwork

' per week), a,nd the. concepts must be remforced by 1ater elements 1n the

COurse

W1th the teachlng of probablhty some-of the prlmary pedagoglc A
d1££1cu1t1es appear. Students. vary substant1a11y in their ability to grasp.

in advanced work in statistics are 1nc1uded in the basic course, but remains
tr0ub1esome even if' these students are removed It appears to'be related.:

matical education.  Engineering students and others who have: had under-
graduate mathematics through calculus tend to master the’ subJect very :
quickly. At 'the other extreme, students with nonmathemat1ca1 professional |
and preprofessmnal undergraduate ‘education such as nurses and pre)nedlcal
students tend genera.lly to have substant:.a.l d1f£1cu1t1es. L

Many educators believe that 1mproved mathemat1cs tea.chlng in
elementary and secondary schools will reduce the variation and 1mprove
the general-level of student perforrhance. ‘The ''new math, ' it is" true,
places more emphas1s on probablhty and related concepts than was the i
case up until ten years ago. However, .the first students given thorough ‘ i
exposure to these concepts will not beg1n to reach graduate school until . o
the mid-70's, and uniform: -preparation will be many years beyond that. - At~ =
the present t1me, it is not even proven that the new math' will have the -
desired result L ‘ . o T |

, A sound basic course for nonstat1st1c1ans must begin w1th elementary
illustrations and experiments to improve the students’ intuitive knowledge. 4
Thus, the use of coins, colored marbles, and poker chips are very much a
part of the basic course.k It should be noted that some of the data used to !

. demonstrate the principles of statistical’ ‘communication can be used as

well as to 111ustrate notlons of randomness Also, there is some. experi-
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mentation with on-line computers in the classroomfor this purpose, The

Dartmouth faculty has’ reported some success in this d1rect1on 4 It may be
possible and is probably desirable to use data on stochastic process?S from
hospitals - and health applications, since one of the pedagogic proble™s is
to assist the student in perce1v1ng the relevance of the subject.

. The usual approach-is from classroom exper,"Lr_nents to the jd€Nfi~

cation of Bernoulli trials, then to.the binomial distribution, and fin27Y to

the normal as an extension of the binomial. Elei’nentary set theory hag
been found pedagog1cally ‘useful. The concepts of a_random variaple’ a
sampling space; and a' probab111ty density function are useful, but g¥ t.
emphasis on formal mathemat1ca1 analys1s is probably best avoided: It
also. appears to be more 1mportant to.introduceé the notion of models alld

kthe1r ut111ty, and to. show that h1stograms and theoret1ca1 probab111t)’ s~

tr1butlons are models of real-life” s1tua.t1ons, than.to gain sk111 in mﬂnlpulat/
1ng b1norn1a1 expansmns or cond1trona1 probab111t1es

Consultants to the Task Force felt only two' theoret1ca1 d1s»¢ti'b\lt10ns,

‘ the normal and’ the binomial, .were’ b1s1c to ‘the course. 'On the. othef 1\and

coverage of the Po1sson d1$tr1butlon is 1mportant as preparatlon {o?

.course on Operat1ons ana1y51s Other d1str1but1ons should be menuonﬁd

but ‘not explored in detail. The approach which was favored seems £° be -

‘ represented well by Freund and Williams' Elementary Bus1nesiw‘
,The Modern Approach in Chapter v.5

Sampling 'Theorl.‘

G1ven ’che 1nc1u51on of an 1ntroduct1on to stat15t1ca1 comm\m} E1tlon

' and the careful develoPment of an understandlng of probability,’ abgi’ 40

percent of a three hour per week, one semester course remains .} "¢

. Task Force ‘and its consultants concluded this time per1od could be. 5Dent
' either in sampling theory or in decision theory Given the weak mA" e

matical. background of some students,’ it ‘wenld be unwise to atternpf Qth.
G1ven the SubJeCt matter in either case,. a certain minimum time ;5 nﬁces-
ary to gain understanding, If this is not ava;lable, there is reas ong' &

‘ danger that the student will complete the course w1th erroneous as "Vell as
‘ 1ncomp1ete 1nformatron

4, Kemeny, J ‘G. , ‘and T. E. Kurtz, "Dartmouth T1me Shar1ng o SQie;nce
October, 1968, pp. 223-228.

5, Freund, John E., and Williams, F. J., Elementary Business Ztistics?

The Modern Approach, Prentice-Hall, Inc., Englewood Clifis N, J- 1964,

/\——-V

i
i
1
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In sampling theory the Student will study:

--The nature of random sampling and some elementary sampling
techniques. ‘

==The notion of confidence limits and the estimation of means,
‘variances and, proportions, '

--Fofmulation of the null hypothesis,

f-‘—'i"esfiing of the null hypotheses using the normal distribution
-and the t distribution, '

In addition, ‘the instructor ‘may cover the chi-square test for goodness

of fit. and for imdependcnce, and possibly a few elementary non-parametric
test statistics,  The student should be given sufficient exercises that he :
may become capable: of performing these élementary,tests. By using
electronic calcul ators and other devices to' reduce the amount of arithmetic,
the studemt will be dble to attack.a larger number of problems ‘and, hope--,
fully, learn more, ‘There are a number of textbooks relevant t o sampling
theory, ‘but the content envisioned is essentiall y that of Chapters VII; VIII
‘and IX ofFreund and Williams. © S o

L

N

Stat ist ical Decision Theory

Alternative to sampli ng theory, the course can proceed from an
introduction to probabilities to a study of ‘decision making in a probabi-
listicworld, .As Dr, 'King‘phrased it ; -

"If:students can be taught to look upon problems of
'choice:i‘ri‘ their own experience as games, involving
the-selection of deterministic acts by the decision
maker, countered by the random selection of events -

by chance, then they will develop a greater appreci-
ation.of the need: for esoteric concepts such as proba-
bility and utility and apply themselves to un‘de‘rsta'nding.'

thes= concepts because they are prerequisites for
coherent action in.the face of uncertainty, "

Tfis material is actually integrated into the basic course .conginuously "

‘fzom the outset,

6. Freund ang ‘xWiIlfiams, op. cit,
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A standard point of departure for decision theory is the "newsboy
problem, " where a street veridor has an opportunity to buy a high profit

‘but perishable item like corsages for,.say, 50¢ and sell them for. $2. 1

Unfortunately, the corsages must be purchased early in the morning and
those that are not sold the same day must be discarded as a total loss.

Sales vary, -and it is impossible to predict exactly what they will'be in any
given day. The question is the selection of an optimum number to purchase.
In order to solve the problem one must estimate the probab111t1es of various

" levels ‘'of demand and calculate the proht for each level under varying

assumptions about purchases The profits can be weighted by the probabi-
lities a551gned ‘to.each demand level. The optimum purchase is the one
that y1elds the h1ghest Welghted proflt ' ' '

A number of variations and compl1cat1ons can be bu1lt upon the
newsboy problem and others like it. These include illustrations. of the-use
of Bayes' rule, which permits the newsboy to alter his e*cpectat1ons about

the sale of corsages, if for example he ledrns on the way to work that there

is 50 percent probablllty ‘of snow, In addition, decision theory leads 4o
marketing strategies'in the face of competition and some other con51dera—
tions" irom gamea theory. ‘

The newsboy problem can be translated to. hosp1tal terms very
ea51ly by conSLdermg the staf£1ng of an emergency room, The h05p1tal

~"buys'' staff like the newsboy buys corsages, setting the costs in advance

before the actual demand is known. If staffing is too high, unnecessary.
costs.occur in 1dle time. 'If it is'too low, there will be costs.in the form
of inadequate care. The problem has two parts - proper forecasting and
optimum-staffing for it. " Both can be understood if one ‘appreciates the
newsboy problem,

It ‘has been argued that decision theory-is not relevant to hospital

. management because it has never been used in hospltal management This
actually is not'so. ~Blumberg and Thompson, among others, made spec1f1c

7. Freund John E., and F. J. W1111a.ms, Op. c1t., Chapter VI has an
elementary discussion of dec1s1on theory and d1scusses problems
like: the newsboy problem, ‘More advanced material is.included in

‘Schla1£er, , Introduction to Statistics for Business Decisions,

! McGraw-Hlll Book Co.; New York, 1961, and Mosteller, F,; R.E.K,
Rourke, and G. B. Thomas, Probability with Statistical App11cat1ons, k
Addison-Wesley Publ1sh1ng Co. , Readmg, Massachusetts, 1961, + Al-
,thougb the book by Freundiand Williams appears to include at least
elementary discussions ofall of the topics of interest the authors note
: m the preface, "The book contains more than enough material for a:
one semester or two quarter course.. .. - Therein lay.the Task Force's
problem. : ‘ )
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reference to probability distributions of demand and costs associated with
inadequate facilities in the early 1960's. 8 The Task Force also noted that
‘the argument of irrelevance to current.practice: cotild really be placed
against sampling theory as well, although it may be less accurate now than
it was a few years ago., Further, it'is not unreasonable to assume, that

the growth of reliance upon sampling‘theory as a' formal method in the
health care field might in fact be related to its inclusion in the professional
curriculum. A similar result might accrue from more extenslve teaching
‘of stat1st1ca1 decision theory.:

Selection Between Sampling and Decision Theories

To recapitulate, advantages cited for decision theory are: it actually
approaches management dec1s1ons in a more realistic manner than sampling
theory (wh1ch is aimed: pr1nc1pa11y at research dec1s1ons), it develops
students’ skills in probability and modeling,  and an understanding of
dec1s1on theory allows the relevant parts of sampling.theory to be learned
at h1gh speed and with 1ess risk of misuse of techniques than occurs if the "
sampling theory is taught alone. Arguments for the sampling theoretic™
‘approach are its pract1ca1 relevance, and the fact that there are more
‘available . faculty as well as more good textbooks and teach1ng materials,
Proponents of ‘sampling- theory are. defend1ng a known, well~ tested curricu-
lum, while decision theory advocates must: justify: experlmentatmn and
change, "The selection of one alternative or the othei-is one of the critical
decisions of curriculum design ‘that must be faced by-the individual: facu1t1es.

- The Task Force prefers ‘and recommends the .decision theoretic approach :

. For.the programs in hospital administration, one key question
should be the ability to follow up and reinforce the notions taught in'the
" course, If no succeed1ng courses-involve extensive quantitative studies,
; or if they concentrate excluslvely upon research app11cat1ovs, sampling
“’ theory is obvmusly more appropr1ate. ‘Decision theory is not; 11ke1y to be
retained by the students without reinforcement. If- a succeedrng course:
concentrates heavily on operat1ons research and systems analys1s, it w111
‘ re1nforce the notions of decision theory. “Such a two course sequence
appears to promise: substant1a11y greater total 1earn1ng on the part of the
student. The Task Force.feels the gain is substantial enough to’ justify a
" minimum of six cred1ts, three in decision theoretlc statistics and three in
operations analysis regardless of total program length, '

8.. Blumberg, M,S., '"DPF Helps Predict Bed.Needs,' The Modern
Hospital, December 1961, and Thompson, J;D., O.W. Avant, and
E. D. Spiker, "How Queuing Theory Works for the Hosp1ta1 " The
Modern Hosp1ta1 ‘March 1960.

ERIC - I
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Teaching Methods and Problems

Variation in Incoming Students

Possibly the most severe problem in the teaching of basic statistics
is the wide variation in the interest and skills of the entering students.
The variation is probably more a matter of training than aptitude. For a
typical entering class it ranges from students who dropped mathematical
studies at the first ava1lable opportunity (usua.lly the 10th grade) to those
who have used mathematics steadlly throughout their academic career.
The" study of mathematics, phys1cs, engineering, and some aspects of

_ economics contributes to the rapid understandlng of statistics. . Most other
‘subJects do not. contr1bute .

There ‘is enough difference in the learning rate betWeen those who
have concentrated in-the contributory SubJects and those who have studlously
avoided them to. make it almost impossible to avoid boredom on the one hand

~and confusion on the other, 'The first step toward reducing the variation is

to establish separate classes for those students who wish to pursue statis -
tical and quant1tat1ve studies either as a £1eld of concentratlon or as back-

. ground for doctoral work,. _This has an additional advantaoe of removing
‘from the basic course: the need to master formal material which becomes

meaningful only in the context of advanced stud1es The second step towards
reduc1ng var1atlon is the use of some form of remed1al ar prerequ1s1te ‘
course, - The s1mplest requ1rement is. for at least a one quarter prerequisite
‘course 1n college algebra. The most elaborate is probably a two quarter
course sequence in, bus1ness mathematlcs covering. ana.lytlc geometry,
linear algebra, elements of calculus, and set. theory ina context of rnodel~

ing business decisions,

"There seems to be little question that efforts in thc‘- direction of
basic mathematical :.ducation both speed and improve 1earn1ng of statistics
and other quantltatwe subjects at the professional level. ‘While evidence
is. small, ‘the returns appear to be roughly proport1onal to the investment:

‘made at the professmnal school.  That is; a course in college algebra

taken at late adolescence four to ten years, prior to graduate studies costs

* nothing to'the professional school and is worth very little,” On the other

hand, ‘a:lengthy, professionally oriented sequence of.courses produces a

‘homogeneous student body with good ground1ng for the basic' statistics
‘ course, ‘but it is an extremely costly solution. The typ1cal statistics

teacher would probably argue for at least a short remedial course to re~-
fresh the student on algebra, cover 'some rudiments of analytic geometry,
and introduce the notions of the. der1vat1ve and the integral,  Elements of

-'set theory, wh1ch are useful in teach1ng probability, ‘are usually mcluded

in basic stat1st1cs textbooks and can be handled within’ the basic course.

The Task Force did not‘attempt to reach a re_commendation in this ~
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area because of the wide variation in the availability of time and resources
for remedial courses among the member programs. The matter must be
decided by local facultles based on their experience and resources.

Faculty for the Basic Course

Most of the‘program's rely upon-spe‘cialists in statistics to teach
their basic course. The courses-are generally under the supervision of

faculty with Ph. D. trainmg m some area of statistics, although-the sub-

specialization varies W1de1y It appears that the instructors-are usually
not familiar with the problems of hospitals and’ delivery of health services.

" Where their field is biostatistics, they have little background in management

applications, .and where it 15 busmess management, little knowledge of the
health fleld ‘ ‘

The Task Force's recommendation'is to concentrate first on statis-

“tical and teaching competence, and to .attempt to meet deficiencies in

hospital management applications by concurrent and follow ~up reinforce~
ment. This is bas:d principally on the techmcal rlgor of'the subject. ~Even
if the. mater1a1 is 'to be- taught inran intuitive sty‘le, the teaching demands ‘a.
thorough comprehenswn ‘of the underlylng mathematlcs., Otherwise an
accidental misstatement or a chance student question'.can result in sub-
stantial confusion and lost time in the learning process. It also should be
noted that the course content" at this level is 1argely devoid of appllcatzon
specificity.’ While health and hosp:l.tal applications:are useful in showing-

the initial relevance, the discussion moves rapidly to a 1eve1 of abstractlon
where the source o:f the data is extraneous '

‘ The pr1nc1pa1 c0unterargument is that separate statistics. departments ‘
may be. inflexible when they consider cours es that are services to other ‘

groups and are aimed at goals they may not: fully appreciate. Several

‘negatlve reactlons are possible: unw111mgness to,.abandon formal mathe-
‘matical approaches, to separate. students who are not'future stat15t1C1ans,
or even to consider variations in a ba51c course which has large enrollment

and substantial orgam.zatlonal problems. There are several potent1a1
solutions to this problem ‘Developing quid'pro 'quo's in research, doétoral
student assistance, or direct financial support is one. avenue,. Deve10pmg
alliances with other nonstatistical areas' such as business, political science,
or medical care is another. In large: unlver51t1es,‘ several departments

can usually be approached and their att1tudes may differ;  Difficult as
these avenues are, the: Task Force fmds them preferable to attemptmg to.
find statisticians for full time appomtment to programs m hosp1tal admin-
istration, i :
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New Teaching Methods Within the Basic Course ' _ : i Lo

Consensus on the course goal of understanding and dealing with un-
certainty has come only recently. - Ability to measure the achievement
of the goal is still limited, and because of.this it is difficult'to evaluate
teaching methods and innovations. It is not uncommon to grasp the princi-
ples of probability and even Bayesian decision theory intuitively. Suceess-:
ful horse players and crap shooters rarely take any course work in their *
subject. ‘At the same time, it has been demonstrated that the rigorous
mathematical matcr1a1 canbe mastered by memory without conceptual
understandmg One occasionally encounters students who have complcted :
formal course work far bcyond that contemplated by the Task Force \v1thout IR
' ach1ev1ng the basic goal.. vl R

‘ Admitting our op1n10n is 1argc1y sub_](.ctlve, the '.Lask Force and its’ = - ;
consultants lean heav11y towards a pedagogical structure building upon the o
student's intuition and limiting formal. mathematics to what is necessary:
for efficient con1mm)1cat10n of elementaly technlques The approach relles :
upon empirical demonstrations rather than mathematical proofs, -stresses .
realism in'exercises, uses tangible and v1s1b1e dev1ces to illustrate. ab- o
stractions, and:encourages the studént to accept without excc_sswe questmn- : _
ing a relat1ve1y large number of mathematical rules statements, functions, .. F
and conclusions. - Its only advantage is its apparent pragmat1sm. ‘The: Task . w0
Force consultants and others \vho have tried it:are generally convinced- that
it gains . more of the basic goal. within the very limited time frame ava11ab1e o
G its pr1nc1pal d1sadvantages are tbat it does not efficiently equip the student
to go on to advanced work in quantitative’ studies per se (although there are
those who claim that it provides a very strong and useful educational base
o for a student who wishes to repeat the basic course on a formal level), and .
; it may trap a student into errors of overs1mp11£1cat1on as he attempts to
use his' skills. . In ad< 1t10n, it ‘appears to be difficult and possibly even
painful for some stat1st1c1ans to teach in'this- manner; " Particularly the
-acceptance of various notlons w1thout r1gorous proof v1olates the ph1losophy
‘of mathematmal thOught '

Var1ous sem1abstract exper1ments and devizes have been developed
for the teachlng of probablhty, .sampling, confidence limits, and association, P S
. The most flexible and promising of these appears to be the on- 11r1e computer '
termmal With proper programming, it is possinle to 1dent1£y data from a
‘ random variable, examine it both graphically and arithmetically, draw re-' .
peated samples from it, andtest various generalizations about it.”. What the ‘
compliter contributes is speed. A much larger number of exper1ments and
investigations can be attempted in the same time per1od ‘either as a class~
_room exercise or'as an individual student exerc1se It is not necessary for .
the student to have any mastery of programmmg in order:to use the com- ‘
puter in this way. A very substantial investment in the development of the
exercises is required, however. As noted, some statistics departments '

N
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have already begun work on these possibilities. A not insignificant part of
the appeal of the computer is the ability to use realistic problems and data
drawn directly from the health care field, : :

The Need for Reinforcement

- The experience of the Task Force and the consultants indicates two
kinds of reinforcement of the basic statistics course are necessary for
permanent learning. First, during the course itself, serious problems of
student motivation result from the students' inability to perceive the rele-
vance to the health field, Although the reliance on intuitive rather than
formalistic teaching will help overcome this problem, it does not appear
to be sufficient in itself, There is a good deal of anecdotal evidence to
support the contention that the student does not perceive even obvious
applications to health care until these are pointed out to him. Often the

“investment in time can be very small,f only enough to point out, for example,

that the incidence of disease can be viewed as.a random process, that 'some
diseases and conditions fit theoretical models of purely random processes
very nicely, or.that éampling is'a very efficient way to measure. effective-
ness of utilization or accuracy of laboratory tests. A few hours or.even

a few minutes of discussion of relevance by the health care administratica
faculty coiicurrent with the statistics course is extremely valuable. This"
is, of course, made easier if the students take the sté.'tistics‘ course as a_

. cohort, 'The illustrations of relevance can be built either iato courses

taught by the health faculty concurrently with statistics or inte special

"' The second aspect of re‘i‘ni’orceme‘nf follows the stati‘st‘yic‘s course,

be expected to understand how.the concepts ‘and te chniques he has learned

~can fit into the management of hospitals unless he. is given'specific exer-

cises and opporturities to learn this.‘j‘v The thesis s dne‘of‘the]traditi‘onal_‘
tools for doing this, but it often requires close and careful guidance by a .

. faculty member versed in statistics. . Course work in research or resea:ch
‘appreciation can also’be used for this purpose, as can deliberate attention -
I to methodological problems in reading assigned principally for specific
~subject content, "The most fruitful of these subject areas is, of course, the ‘
. .general area of operations. research or systems analysis, which'is discussed
' in Chapter I =~ e S

B . Asa résullt‘ of its studiesf‘the";"_r‘ask For‘ce targeted a basic yc‘:‘durs‘e‘in‘-'. :
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probab111ty and statistics as the first of a two course sequence in quantitative

‘methods necessary for basic minimum understanding in this subject area,

After review of the offerings of graduate programs and extensive discus sion

with consultants who are statisticians and teach the basic courses at

Minnesota, Chicago, and Tulane, the Task Force identified the goal of the
course as being the development of an understanding. of the concept of un~
certainty on an intuitive rather than a formal basis, Working on the approx-
imate framework of a 45 hour sequence, the Task Force identified two com-
ponent areas of study, the uses of statistics for communication'and an intro-
duction to probability, as fundamental to a well structured course. To
present and develop these elements in a meaningful manner w0u1d take
slightly more than half of the course time.

The remalnder of the course can be devoted either to the conven-
tional notions of sampling, confidence limits and testing the null- hypothesis,
called the sampling theoretic approach, or to newer notions involving the.
use of probability and utility in decision making, called the decisinn then-

retic approach. While decision theory is gaining support among statisticians
and educators, it is not the common approach of the graduate programs at
the present time. Its utility depends in part upon the ability of the program
to provide appropriate follow~up to the discussions.. This in turn depends
upon the resources and philosophies of the programs. Wh11e the Task Force
prefers and recommends the decision theoretic approach, it recognizes
decision theory and samplmg theory as alternat1ves f0r 1nd1v1dua1 faculty

de c1slon.

The Task Forc\. beheves the appropuate approach to teaching -

'should: bu11d upon the student‘s intuitive knowledge. To the extent practlcal

the wide variation in 1ncom1ng students should be reduced by prerequisites
and remedial courses, and in any.case students who do not plan extensive
studies in statistics and mathematics ‘should be separated from those who do.

- Responsibility for the course should normally rest with a . competent member

of a department of statistics. * Teaching methods should rely on examples -
and illustrations and avo1d formal mathematics except as necessary for |

efficient’ commun1cat1on . The use of the on-line computer ‘terminal in. the ‘
‘ classroom appears extremely prom1s1ng as a teach1ng dev1ce.‘

‘Both concurrent and retrOspectlve re1nf0rcement of the teachmg is
necessary Concurrent reinforcement should be done by the health care
administration faculty. but may. be limited to efforts to show the relevance

~of the concepts being presented. . Retrospective re1nforcement sh0u1d be
‘ ‘1ncorporated into the students’ follow1ng course work, the thes1s, and
B partlcularly the second 1evel COurSe in operat1ons analys1s

Wh11e the Task Force does not 1ntend to endorse or 1mply thorough‘ ‘

_‘ ) study of the many textbooks avallable in this field, certa1n commonly cited - :
J“references are noted in the. chapter d1scus sion to’ pr0v1de the amp11f1cat10n i
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of the content the Task Force suggests.
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CHAPTER III

THE TEACHING OF OPERATIONS ANALYSIS

Introduction

' Partly because of its newness, a wide variety of terms to describe
this field are in common use. Rather serious semantic difficulties result
from use of words such as production management, operations research,
systems analysis, systems engineering, and management sciences, all of
which have different meanings to different people.

For the purpose of clarification, the Task Force adopted the phrase
"operations analysis'' for common use, The phrase puts emphasis on the
application of quantitative. techniques to problem solving and decision ma_kmg
're1ated to the management of any operation, 'including a hospital.

Hospital applications of operat1ons ana1ys1s can be d1V1ded into three
classes, as outlined in Chapter I.of this report:

' ,Demand ana1y51s e gy short and long range forecast1ng,
identification of health needs :

‘ ﬂResourcc allocatlon ~ e, g. , cost- ber.eht analys1s, sta.ffmg,
scheduhng, se1ect10n of serv1ces, sxzmg of: fac111t1es

Quality and Productivity control‘ - e, g. R assessment and
control-of medical and hospital care.. ‘ _ ‘ ‘ R

Purposes of aCourse in Operations “Analys‘is'

As d1scussed in Chapter I there is. general agreement that. manage -

ment 'is moving toward more obJectwe dec:leon ma.klng * This trend has ’
been estabhshed 1n 1ndustry and has been reﬂected in the last decade ino
" business administration curricula. ‘Similar opportun1t1es appear in the ' A
realm of hosp1ta1 admmlstratlon L e RN SO e FARa

; Yet, wh11e the uf‘e of operat1ons ana1ys1s in hosp1ta1 adm1n1strat1on ‘
s 1ncreas1ng, there: is' 11tt1e consensus.on the: amount and type of: knowledge‘,_
hosp1tal adm1n1strators should have of th1s subJect Clearly, the adm1n1s- ‘
} trator can: benef1t 1n h1s:;_]ob by ar'qu1r1ng knowledge 1n areas such as. eco-. !
" 'nomics;’ soc1ology, 1aw pol1t1ca1“sc1ence, and account1ng Obvmusly, he
‘cannot:be an expert in’ a11 of these. The quest1on, theryerore, ?becomes one
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of balance between fields of relevance. Considering the present and poten-
tial value of‘operations analysis in hospital affairs, the Task Force con-
cluded the subject should occupy a ‘basic position, i.e. , at least one course,
in the curriculum of graduate programs in hospital administration,

The purpose of such instruction should not be the acquisition of
technical proficiency, but:rather a basic understanding and familiarity
sufficient to support the hospital administrator's position as a sophisticated
and involved consumer. of operations analysis techniques, The administrator
should have sufficient familiarity to identify problem areas which could
benefit from the services of various kinds of operations analysts. He
should be able to formulate these problems, at least conceptually. He,
should have enough understanding in the realm so that he can communicate
with the analyst. And he should be able 'to evaluate the quality of his work,
This general level of understanding is represented by the following model,

FIGURE II

‘HOSPITAL PROBLEM-SOLVING AND DECISION~-MAKING

THE WORLD OF THE MANAGER

Identify o o L . Evaluate

Applications~, - R  results, in

T ‘| .+ THE WORLD OF THE the light of

Establish 'OPERATIONS ANALYST | organiza.

Study. —P| - R I .~ ) tional
. | Objectives . '~ | OPERATIONS ANALYSIS - ‘objectives .| .
CInput [ (Technical Detail) . @ | and'inthe - Outputs ,
‘ Establish =7, S cl ' ‘context of o -

Boundaries /= L . . . irelevant but

S . v ‘ ‘ ~ non-quanti-

Guide Inpufs Lo e  ' , s ‘ffiab‘le-kfa.cto;-s S
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This objective for teaching in hospital administration is based
on some fundamental assumptions about learning. One"assumption is that
the student (and subsequently the administrator) can appreciate and make
use of a discipline without knowing its technical detail. The purpose of
teaching remains essentially conceptual. The tools are not ends in them-
selves; the underlying concepts are what is important. ‘

On the other hand, there is a risk of limiting exposure to operations
analysis to such a superficial level that a true grasp of the underlying con-
cepts is not obtained. The student has so little confidence in his ability
to evaluate thie techniques, the investment of curriculum time is not war-
ranted.

After reviewing several courses and curricula, the Task Force
found a worthwhile compromise: the student is asked to deal in-a limited
manner with several of the technical models used in operations analysis,
always studying them in the context of underlying principles of management
science. By developing at least a limited understanding of the technical
detail that is the stock-in-trade of the operations analyst, the student gains
not only an appreciation of concepts, but, as a byproduct, also gains both
specific knowledge of the state of the science in the field and increased
confidence in his ability to exploit the technology in a useful way.

Present Practices of Member Programs ‘

The Task Force surveyed 33 member programs concerning course
teachmg in operations ana1ys1s Responses from 15 schools were received,
as compared to 27 responses concern1ng courses in statistics. " This lower.
response in re1atlon to courses in. statistics suggests less emphasis on
operations analysis as a general subject.’

Some findings of the su’rvey,_ with cornrnents, are.as foilows: :

(1) Concern1ng 1ntent of courses, a 1arge prOpOrthn of: un1vers1ty
offermgs included material on ope rations analys1s techniques, but only

’ approx:.mately half of these offerings used such models to'illustrate general :
‘concepts. The gene ra11st in hospital management should ‘most: 1mportant1y, P
understand concepts The: inclusion-of techn1ques may. be' ‘a-sound’ pedagog1c |

method for 111ustrat1ng c:m)ncepts, but the' Task Force concluded that the P

: teachmg of pure techmgume to generahsts 1s questlonable

1 (2) Concernmgmm:rse content there was ma_]or ernrp‘xa:ms on

"f";problerns and processes: waf resource allocation, and a noticeable. pauclty of -

approaches to quahty detarmination.and control Th1s s undoubtedly a vy

:‘reflectlon of the d1ffxcuh1vés of‘ pplymg quant1tat1ve measures to essent1a11‘y.‘_:‘ 3

-
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qualitative matters, as well as the production management orientation of
many operations analysis models. Nonetheless, for institutions dealing in
health and medical care as their "product”, increased course emphasis on
the application of quantltatlve techniques to qualitative topics, without i ignor-

" ing value considerations, seems warranted

(3) Concerning the format of courses, there is a strong preference
for presentation of operations research models usually with some categori-
zation as to type of problem to which the various models might be applied,
The Task Force and ite consultants spent. considerable time discussing
the proposition that, given most students'’ preparation for positions in
general administration, a reversal of the typical course format should be
considered; namely, presentation and discussion of underlying operational
problems, followed by available and applicable models.

(4) Concerning areas of appl1catxon and departre nt teaching, the
teaching of courses by "inside' faculty members obtains for students the
desired orientation and demonstrated relevancy to health and hospitals,
but often at the expense of faculty depth in operations analysis. Conversely,
use of "'outside'' courses may expose students to better prepared faculties .
in operatlons analysis, but often in contes: xts not germane to hospitals. The 4
survey indicated that few graduate programs'in hospxtal administration have
been able to: solve thls dilemma, either by.'co- optmg” faculty members |
with basic skills in operations analysis, or by persuadmg outside" faculties - i
to provide special course offermgs (or ‘special emphasls in existing courses) e
for the health field, - = o T e L ‘ -

(5) Concermng \.redlt hours, most requ1red courses in operations
ana1y51s are limited to one semester or quarter, There was little indication
of what elective opportunities might be available in.the various graduate
programs, for students w1th spec1a1 talents or interests.

The- Task Force con51dered three aspects of currmulum deslgn for
the teadnng of operat1ons analys1s : ‘ )

Prerequ151tes
Course w0rk in operatmns analys1s
Follow up expenence

i

‘ ',Prerequlsltes

A course m stat1st1cs, of the type descr1bed prev10usly in th1s report,
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decision theoretic material. Minimally, it should include material on
probability,

Further, it is highly desirable that a graduate program's curriculum
design obtain careful coordination between courses in statistics and opera-

.tions analysis. The Task Force observed a tendency in graduate programs

for the two subjects to be treated as unrelated packages, resulting in
serious reduction in opportunities for synergistic effect. (For instance,

it is difficult for a one quarter or semester course in statistics to include
regression analysis. Yet, the subject is important, and can be taught as
part of & course in operations analysis dealing with forecasting.) Without
such 1ntegrat10n between the two course subjects, an instructor in opera-
tions analysis is obliged to spend additional class time covering basic
statistical concepts and techniques. While a certain amount of review is
us eful, the necessity of introducing new statistical concepts unduly burdens
the limited course time available for operations analysis subjects.

In rare cases it fnight be possible to fully integrate the two subjects
in one carefully sequenced pa: kage taught by a single faculty member.
However; as a practical matter, this is often impossible, due to the
separate faculties often teaching the two subjects,

A Course in Operations Analysis'

v As previou'sly stated, ‘the ‘Task Force concluded operations analysis
can be; properly taught i in'a smgle quarter or semester’ course of full weight.
Two basic strategies were 1dent1f1ed as ways' of bringing the sub_]ect matter
to' graduate. students in hosp1tal adm1n1strat1on One opt1on,‘ alternat1ve
A, "is to enroll students. in a ba51c course taught by another school or

- 'department ‘of the un1vers1ty ‘Such courses are: commonly ava1lable in’

business“schools, and’ ‘tend to have a productlon management or1entatlon.

A second strategy,:“alternatlve B,!"is to develop a special-course in"

operat1ons analys1s for students in. hosp1ta1 admm1strat1on (and related

fields). - The Task Force concluded that it’ was not in a pos1t1on to
frecommend one approach over the other - However, ‘hosp1ta1 administra-’

t1on facult1es ShOuld seriously consider the 1mp11cat1ons of each strategy

Alternatlve A maximizes the use of bas1c campus facult1es. ‘;It A
reduces or ellmlnates the need for a faculty mernber of s1rn1lar qua11f1ca-
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tions in hospital administration, which is viewed by many universities as
redundant., However, such a "basic'' course cannot stand alone; it must be
augmented by examples and applications in the health field, This is so
because (1) student motivation is clearly greater when examples are drawn
from the area of their professional preparation, (2) the value system of the
health field and production industries is different, and (3) some characteris-
tics of hospitals make the application of industrial-based operations analysis

. techniques difficult or inappropriate and the relative émphasis on certain

. topics should be modified, Preferably, such field relevancy is developed
through some form of team or joint teaching, where health applications are
introduced concurrently (the Task Force reviewed examples of such
teaching at Cornell and the University of California, Berkeley).

If concurrent application is not possible, then sequential develop-
ment of health content is satisfactory. (Again, the Task Force noted
courses at several graduate programs that are intended to integrate and
apply concepts from several theoretical streams.) Other graduate programs
include practicum courses where ‘students are offered field experiences in
which to apply and test basic concepts.

Concei'nirig“Alternative.‘B, the ‘advantage of a course oriented
specifically to graduate :students in hospital administration seems obvious:
problems of relevancy, iintegration of health content, and supervision of

field experience are reduced.

. "The main df‘aWback 1‘iés‘ir‘1 recruitment and retention of q‘ualkiﬁed' o
faculty. The Task Force concluded such faculty must be properly qualified

" in the basic discipline of operations analysis, and, preferably; have -

' experience. in the:health field." Such faculty p‘osit‘ions‘ are enhanced by the

oppo‘:tu‘n‘ity‘for research, ‘Also,‘ﬁ_nanc‘:’ial support for such faculty positions -
can sometimes be obtained by sharing responsibility with related disciplines.
(This opportunity exists'particularly in schocls of public health, Yo ‘
A suggested ‘ohe‘quafter/seme‘ste‘r course is as follows: o
LENGTH OF TIME

(in weeks)

| SUBJECT RO L ““QUARTER‘ ~""S‘EMVE‘STER " 
‘ Y'INT‘R‘OD'UCTION:\Concepts'a‘nd ‘Applicatioﬁ'to‘ n D 2.

.- - Health’and Hospitals™ v

; ‘Génekr’é‘l_‘s‘yst‘:em"s a-pproad‘i;:p‘r‘og’rémmé‘d - -
and nonprogrammed decision-making; =

* - suboptimization,:etc, ..".
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LENGTH OF TIME
(in weeks)

SUBJECT QUARTER ‘SEMESTER
METHODS IMPROVEMENT WORK MEASURE- 1 1
MENT

Time standards, attitude measurement,
quality control measurement, etc.

FORECASTING ) 2 .3

Deterministic and stochastic models,
regression analysis, time series,

INVENTORY AND TOTAL VALUE MODELS 1 2

SIMULATION AND COMPUTER SEARCH ‘ 2 2

Strengths and weaknesses.

MATHEMATICAL PROGRAMMING 1 1-1/2
Demonstration of opt1ma1 solut1on
under constraints; emphas1s on
linear model, with stress on
graph1c illustrations.
CRITICAL PATH TECHNIQUES L o 1/2 Y
QUALITY: AND PRODUCTIVITY CON’I ROL ‘ ‘ 2 ‘ 2
TOTALS P ) T

The sub_]ect of cost-beneht analys is was cons1dered to be an im-
portant subJect, requiring up to four. weeks .of .class attention.: The Task
Force.conciuded the top1c should receive full’ development in a course in.
financial management or manager1a1 accounting: however, b brief- reference
-and mtroductlon should be 1nc1uded in the course’in 0perat1ons analys1s

Concern1ng most of the above subJects, the varlous tlme per1ods ,

kh”“proposed (typ1ca11y, several class sess1ons) are necessary 1n order to:
' gover. bas1c concepts The Task Force £ee1s the re1at1ve times: devoteo

‘ to the: va.r1ous subJects are opt1ma1 g1ven the one semester time constralnt
,Where programs wish'to'go beyond one quarter semester, the proport1ons
glven‘above do not’ necessar11y hold " Different. top1cs have dlfferent ' ‘

T
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utilities for expansicn and new topics might be added,

The topics presented could easily comprise a list of the technical
models with which the typical operations researcher is us ually equipped.
The Task Force feels, however; that such topics should not be presented
in the manner of solution techniques in search of hospital applications.
Rather, the teaching format should first identify real hospital operating
problems and then respond to these problems with the appropriate tech-
niques. Such an approach requires some familiarity with the health field
on the part of instructors.. Some programs may face a difficulty in arrang-
ing for such instructors, yet the approach can make the difference between
enthusiastic reception by students and complaints of lack of relevance.

Follow-up Experience

Operations analysis is'a subject to-which follow-up practical experi-
ence is highly desirable. Reinforcement of classroom material can be
obtained, as well as further understa‘nding of concepts, strengths, and
weaknesses. - o

‘The dé"failed nature, scope, and sequence of such exposures will ) ‘
vary widely among graduate programs; this is desirable in order to permit ~
further experimentation: ‘Some possible patterns are as follows:

The inclusion of operations analysis in'a fyormal‘coﬁrse‘

" on research methods. ' ‘ - L ‘ o

A distinct follow-up cbursé, taﬁgﬂt by the same faculty

member(s)as described above, dealing in the application
of operations analysis concepts and models. ‘ '
- Individual tdforials,,"involvin'g‘student-initiated ope;ations A x
- analysis projects. . SR A I P R
‘Residency. e‘xperi‘énce‘in hospitalsswith ‘Well-developved‘; ;
operations analysis: departments headed by qualified ‘
. staff personnel. .. ‘ s . o ‘
Use 6£‘015‘¢‘!1,‘,ati6ns analysi’s,yin‘ othe:rr«courseh’work,‘:f‘--[ S e , : . 3
. Inclusion bf“bp‘erat‘i‘dyr:ls :analys“is inzmaster's vthe‘s‘is”,‘ :

.research... -

EONNEEI ”L‘Qqh‘c‘e‘:‘;nir‘ig‘ali ﬁelﬁlé}cpo‘srdr‘éh¢oﬁrs’e‘scr:o;r};:;p‘;‘r}qj‘e:,‘c'tvs‘, theTaskForce ‘
. concluded operations ariaIYSis';fpll‘.ow'-‘up;sar‘id a3t:a’t"ib'n‘sh’ouyld“beVdelibe_ra‘telyy_\

FullToxt Provided by ERIC.
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and carefully guided by faculty. Otherwise, essential reinforcement is
not likely to take place,

Summary

Management in all {fields is moving toward more objective decision
making. This trend can and should be reflected in the curricula of graduate
programs in hospital administration. Since these programs are aimed at
the education of generalists in health services and hospital management,
rather than specialists, the pu'rpose of courses in operations analysis
should be that of basic understanding of concepts, not technical proficiency.
The intent is to make the potential administrator an effective consumer and

manager of operations analysis, not a "doer."

In order to accomplish this end, the Task Force recommends the
inclusion of a one quarter/semester course in operations analys1s, followed
by opportunity for guided field experience in the conduct of operations
analysis. Subjects that are recommended for inclusion in the course are

_methods improvement and work measurement, forecasting, inventory,
‘simulation, mathematical programming, critical path techniques, and

measurement of quality and productivity.. Follow- -up experience w1ll vary-
w1dely among graduate programs, depending on curriculum. sequence,
whether or not there is a residency, and other variables, Though the
setting may vary; dehberate and careful guidance by faculty is. important,
‘Course WOrk in’ Operations analysis is dependent on prxor‘knowledge
of statistics (as discussed.in Chapter II). Without an introduction to statis-

_tics, preferably.of the decision theoretlc type, a course in operations. anal-

ysis.is: severely compromised. ’ Conversely, operations analysis represents

‘an excellent way to apply basic. statzstlcs the relevance and appln*atzon of
‘ statlst1cs is made obvious in operatlons analy51s

‘ Concern1ng the faculty for" teachmg operatlons analy51s, graduate
programs have two choices: One is to enroll students in a basic course.
taught by another school or department of the university; and the other is

to develop a spec1a1 course for students in hosp1ta1/health serv1ces admin- "

istration.’ ‘Again, c1rCumstances and opportunities will varyamong gradu-

‘ate programo, and the Task Force does not recommend one approach over .
.the other., There are. 1mportant advantages and d1sadvantages to. each how-
ever, and these should be carefully we1ghed by each graduate program ‘In -

! ;npart1cular, if the first alternatlve is: chosen there is a strong need for /..

', ;.concurrent follow-up effort by the hosp1tal admznlstratzve faculty to show
‘apphcatlon and demonstratc relevancy of 0perat10ns analysxs ‘to the health RO
”'~'f1e1d

Readmgs perta1nmg to operatlons ana1yszs follow in Appendlx L

Ry
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APPENDIX I

SUGGESTED READINGS IN OPERATIONS ANALYSIS

Texts dealirg with the philosophy and theory of systems:

Bogushaw, R., The Utopians, Prentice-Hall, Englewood, 1965.

Bross, I.D,, De51gn For Decisions, MacMillan, New York, 1964,

Churchman, C.W,, The Systems Approach, Delacorte Press,
New York, 1968,

Simon, H,A.,, The New Science of Management Decision, Harper,
New York, 1960,

Texts dealing with the management of systems:

Bursk, E.C., and Chapman, J. F., New Decision Making Tools
For Managers, Cambridge, Harvard Umverslty Prens, 1963.
(Paperback: Mentor, New York) oo

Cleland, D,I, and King, W.R., Systems Analysls and Project

. Management, McGraw -Hill, New York, 1968,

Fisk,.G., The Analysis of Business Systems, Gleerup Pub,, Lund,
Sweden, 1968. ‘

Johnson, Kast and *{osenzWelg, The Theory and Management of
Systems, McGraw-Hill, New York, 1963 -

Kast, 7 JE, and Rosenz\velg, J. E.; Orgamzatlon and Management
McGraw Hill, New York; 1970. , -

Shuchman, Scientific Decision } ’\/Iakmg in Busmess, Holt Rmehart
‘Winston," New York,:1963, o

~Young, S Management A Systems Analysls, Scott Foresman,
‘Glenv1ew, 1., 1966. :

Texts dealmg ‘with operatlons research technlques

,Ackoff, R. L., and Sa51em1, Fundamentals of Operatlons Research
Wiley, New York, 1968, ' ‘ N o
+Churchmian, Ackoff and Arnold Introductlon to Operatlons Research C ER
Wiley, New York, 1958 ) T ' R ' A
 Flagle,- Huggms and Roy, Operations: Research and Systems Engl- ’ '
‘ “ ‘neering, ' Johns Hopkms Press, -Baltimore, Md., 1960. T
. ?H1111er, F.F., and Lleberman, Introductlon to Operatlons Research RS DR
: :Holden- Day,‘San Franclsco, 1967, -, . ‘ S BRI
: M111er, DIW. ), ‘and Starr, M. K, ) Executlve D601510ns and Operatlons SRS
AR Research Prent1ce-Hall Englewood i1969.: i e -
‘v‘s,.{‘Schellenberger, R.E, Manager1a1 Analysls, R1chard D Irwm Inc o
‘ . Homewood I111n01s, 1969 IRTREDE ‘ R
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Texts dealing with operations research techniques: (continued)

Theil, Boot and Klosk, Operations Research and Quantitative
Economics, McGraw-Hill, New York, 1965.

Wagner, H. M. , Principles of Operations Research, Prentice-Hall,
Englewood Cliffs, 1969. -

Texts dealing with Operations‘resear‘ch in the health field:

Smalley, H.E,, and Freeman, Hospital Industrial Engineering,
Reinhold, New York, 1966.

Journals:

General, Technical -~

Management Science, Journal of The Institute of Management

Sciences,
Operations Research, Journal of the Operations Research

Society of America,

Health Fielc_l' -

Health Services Research, quafterly of the Hospital Research
and Education Trust.

‘ABs‘tract‘s: .

General --

International Abstracts in Operations Research.

.. Abstracts iof Hospital Managem'ent Studies, ,pﬁbl}ishe‘d quarterly
by Cooperative Information Center, University of: Michigan,




