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FOREWORD

Juan Casasco's rcport serves a simple but useful function. It permits the
academic administrator to find out whas progress has been made, on a varicty
of campuses,.in using computers and system analysis in academic administration.
Millions of déllars have been spent on rescarch, c\pcrlmcnt.ntlon modecl-building,
and analysis. Most of the literature repofting it is incomprehensible to all but a
few administrators, Reports are in many)cases scattered among a patchwork of

. .l&,(.‘l]LICS .md Sponsors; some arc out ()f p int.

'Professor Casasco, with the gcncrous assistance of the Educational Facilities
Laboratorics, has prcparcd a concise outline of representative work done in the
ficld through about the spring of-1970." This summary, like any such work in this
ficld, will soon be out-of-date. But the administrator whe wants to know what
has been done or theught can start here. If his needs or his curosity impel bim,

; <thc references may be- followed to their source.

0

- Publication of this report has been m.ltcrmlly .lelStL‘d by a supplcmcnt.\rv

grant to the American Council’ on Educatlon by the Educational Facilitics Lab--

oratorics. In addition, the céuperation of the ERIC Clearinghouse on Higher Edu--
cation in preparing copy for duphcatlon is gratcfully acl\nowlcdgcd Camille Jones
of the Council’s Publications Division deserves special thanks for supervision of
production. Ann Caffrey assisted m.ltcrlanv in preparing the text for proc’uctmn

and made many uscful suggcstlons. |
)
I John C.lffrc\, Cirector
Commission on Administrative Affairs
- . \
\ :
i
iii ) A
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PREFACE ' -/

o

Umvcrslty pl.mmng concept: and ‘methods and the .lpphcatlons of currently
or recently available computer models and programs for planning are the sub;ut

- of this report. It is an initial attempt to probe into the problems-connected with -
© university planning within the context of overall institutional development.

Brict and relatively non- tcchmul descriptions of selected-programs are pre-
sented for the benefit of busy administritors and for planuiers who wish to inform
themsclves aboui methods. tools. and approachesito solving institutional problems.

lhc rcport is limited to analysis of selected ¢x .lmplcs of computer oriented
.lpplu.mons to university planning. 1t is not an all-inclusive survey of the, state of
the art. The sample was drawn from colleges and universities of various sizes, re-

" source .w.ul.nblhty. and gcog.nplnc leeation and from management and archigectural

consulting firms in order to obtain a proper mix of mc.mmbful L\PL‘I‘IL‘HLL‘\. The rele-
vance of the contribution to the state of the art has been the criterion of their. selee-
tion. Some of-the computer models and programs were selected because of their
dircct .npphcubﬂlty td" university facilities planning. Others, although currently opera-
tional only in such arcas as architecture, management, or financial planning.. were

interest in, the .lppllc.ntlon of system .malysls snm1
: umvcrslt) planning. 1f this go.nl is achieved—if it

considered  transferable and adaptable to universi

The overall goal of this report is ta help uniy
computer r-iided university planning can and canng

unjversity management—the tinie and effort invold
h.lvc been worthwhile.

The .1uthor gratefully acl\nowlcdgcs the many
contributed in a variety of ways to make this stuq
analysts and institutional pl.mncrs. authors of the
reviewed in the study. and those wlic’ contributed
and who supplied rcport:s and other valuable resea

To Alan C. Greén of Educational }~.nc1|1tlcs ]
special debt for lns/untlrmg cooperation and critic

y pl.mmnb in.other areas. -

ersity ddl]llnlbtrdtols assess what
t.do foi them anid to arouse their
lation. and computer madels to
ontributes towardiefficiency in
cd in produung this report will

individuals and. institutions which

v possible, particularly those research
computer models and tcnhmquc
their time and thought in interviews,,
rch material,

,.lborat:orlcq the author owes a
1l comments throughout the

study . // 3
C : * Judn A. Casasco
- o " .Asjociate Professor of Planning
‘Washington, D.C.  ~ ThﬁL Catholic University of America
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INTRODUCTION

Universitics arc becoming ever more complex and niultitunctional. This fact
emphasizes the need for a systematic approach to institutional planning which is
capable of treating a total program, rather than utilizing claborate methods to

tackle a fragment of the problem. Next year’s budget, a new dormitory ., student
enrollment or the acquisition of new faculty—all arc critical concerns of univer

sity administrators, planners, and facuity. These prcblems can no longer be vxcwud
in isolation from ohe another without runnmg the risk of considerably distorting
the goals of the university .

The need for-the development of a “total approach"' -hazardous as this
may scem—becomes evident as once observes how university management has
met the problems of- growth with improvised decisions based on inadequate
information.  Such jmprovisation has often resulted in c‘lmpus disarray and
inefficiency of operation. ' |

Before the: computcr the best solutions were reached by intuition and by
tandom cvaluation of possible alternatives. Most decisions were made—and

too many still are made—on’ the basis of limited information, unsupported

theories, and scanty empirical analysis. . Administrators arc increasingly asked

" - to substantiate budgct requests and to provide detailed accounts of their pro-

grams. Under these circumstances, intuition alone will not suffice to justify
their decisions as to the most cfficient allocations of nniversity resources.
Enlightened and well-informed university administrators are acutely aware of
the need for fmore rational and systematic approaches.

- What is necded is a conceptual framework within which the comp]u( inter-
rclatlonsh\ps of a university’s operaticns can be viewed as a coherent system.
Systers planmng provides an approach whereby key university problems can
be stated in a ferm appropriate for mathematical analysis. “These compnta-
tional teclmiques allow a university system to be viewed as a set of inter-

- related activities that can bc linked coherently te attain prcest.thshcd sets

of objectives.
~ When considered as systems components, such individual sectors as the
academiz, management, and physical plant caa be regarded as a'collection of
interacting clements, cach related to a specific aspect or operation of the in-
stitution. Within the framework of this.conceptual approach; this study ex-
dmines how selected institutions ofhlghcr gducatlon approach their own de-
velopmental p]annmg ) - ‘
First, an attempt is made to uncover areas or subcomponcnts of the uni-
Gersity systems where meaningful contributios to university planning are
being made. Second. an analytical evaluation is conducted to determiine the
level of comprehenswcuess of the case studies reviewed. Third, their scope,
currenu stztus. and dcgree of ¢ olpemtlveness are described. These findings are
shown ina comparatwc matrix (pp. 71-73) Whlch permlts an evaluation of

§
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‘ / : -
the frequency of oacurrcncc and identifies the lack of certain kcv clcmcnts '
,of university p]annmg : P

Each institution has its unique problems, resources, and requirements; thus
no universal formuly, applicable to all possible cases, can be derived. How-
“ever, the findings of this study pomt to possnb]c avenues by which an in-,
stitution can app: coach its planning prob]cms in the' light. of the experiences of

_—otlier institutions! .

The reader, be e administrator, campus planner, or member of a commit-
tee entrusted w1t]l the responsibility of developing pollcy guidelines for institu-
tional (]cvc,lopmcnt will have to draw This own set of inferences as tec how
his institution: can apply the methods and approaches presented in this report.

This rescarch has. unearthed no universal or “total” p].mmng system capab]c
of operation under any set of variables and paramcters A total system is per- .
haps a desirable pl.nnnmg goal but hardly an attainable one. It is possible, how-
ever, that a.minimum sct of subsystems or components could be devised by
individ «al institutions as the best mix of planning clements that would satisfy
their planning and operational nceds. Perhaps the . main contributions of ‘all
the studies examined here are the thinking processes, analytical approaches, and
snnul.,tmn techniques that provide mc.mmgfu] information for rational decision
m.lkllng o

Thc information for t]ns study has been colldcted from pcrsona] 1nt(‘rv1cws
colrc pondence, and review of published andfunpublished material. The literature
segrch was not intended to be listorical qr exhaustive since only rcent studies
were the concern of this analysis.*

'," From the interviews, it became evident that while information in certain sub-
/Arcas may not be rcadlly available, it is, nonectheless, consndcrcd highly relevant and
#and necessary to planniers and administrators. An attempt was made te single
/ out several of these gaps with the expectation that studies will soon'be under-
/ taken: if information was available but not included in. the report, it is hoped
/ rh.nt it w1]] appear in futurc rcports that w1ll update this study o

I3

}-ox on‘bhographlcs of prcvnous ‘studies see:

“up Selected Bibliography on Important Asgects of University, P]anmng ” by
Robert W. Chambcr]m. New York: Educatlonal Facﬂmes Laboratory, June 26, 1967.

' "C.lmpus and Facilities Planning in Higher Education. An Annotated Biblio-
graphy,” by Philip 8. Phelon. A]bany, New York: The ‘State University of
* New York, May 1968. .

o N °
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UNIVERSITY PLANNING

A. . The Need for Planning

Orderly growth and efficient resource ‘allocation in universities **

requires a systematic and coherent way of planning ahead, by ,
envisioning the scope and direction of institutional development. . -
Although university administrators recognize the need for charting N

R G
 the future course of ‘their institutions, planning is one of the

least understood functions of administration.

To bring the meaning and -purpose of planning into clearer focus,
one must ask such basic questions as:

What is comprehenswe plannmg"”
What is the “systems approach”? - - T
How can comprehensive plannmg be applied to
university planning?

]

Answers to these questions can be ay: proached by definir; these terms,
by examining the scope of general systems theory and its anpllcaolhty
to institutional planning, and by discussing such component subsystems,
and tools as management, planning, resource allocation, and physical
facilities. ~ Rather than offer a ready-made formula applicable to a
specnﬁc case, broad issues and the various approaches avallable to. uni-

versity planners will be examined. . "

Every iniversity has its own unique planning requireinents and oper-
ates under particular sets of constraints and resources. The reader will . e
draw inferences and alter this broad, conceptual approach to fit the
situation at_ his own -institution.

&
v

- Comprehensive Planning

University planning should encompass all interrelated university scii-
vities—academic, budgetary, and facilities. There is, however, much
confusion ‘regarding. “‘overall ‘goals,” “specific ob]ecnves," and’ “‘scope’

of planning.” Planning has beer1 loosely mterpreted as “campus plan- -
ning,” “physical facilities,” o ‘“next year’s budget.” Its interpretation

has ranged from a set of subjective, broad, and. ph/losophncal institu-

tional goals to a detaiied data management system. In light of the dif-
ficulties encountered in defining plann'ng, its function and scope, the |

following definition is offered for the purposes of this report: =

Planning is the proces‘s by which a university defines its overall
goals and specific objectives and devises the means of attammg
,them.

Comprehensive planning is 2 coordinative device; a distinctive ap-
~prozch and technique to make operative a complex of separate,
specialized activities. Every element in the complex is related

soc1ally, economically, and p‘lysu:ally




UNIVERSITY PLANNING

: |

! \ . L ;
~Onie nf the .ulvmtabcs of the comprchcnsxvc planning approach
is that it increates one’s knowlcdgc of how one clement in the
complexinter .ut\ with others, and how'it' is related to the structure - .

of the organizatibn as a whole and toithe outside world.

Comprehensive plinning, within 'the coyftext fumvusxty management, —
~ draws from such diverse arcas as opcz.mons research, management

| sciences, svstems engincering, “architccture, physical planning, and
‘the behavioral sciences. 1t must dc./nl with a wide variety of vari-"
ablos, subjective or quantifiable. It must yield a set of alternative
plans for use within the time hmx;’s dcvclop(.d by the institutiorn.

‘A u)mprclu.mnvc plan  must be:

1.,0})}'%](]()!13], i, capable of being put into effect, "

%ffi(Ticntly lucid to cnnblc C?hc decision-makers to
“grasplits  purpose, scopc and content so that it can
be effectuated. . .

3. Suflidiently developed so ghat administrative assistants,
can i 1plcmcnt the plan.

4, chl;,ncd with an awarc?m of the avallablhty of
curreiit and potential regources, of the requirements
institution. as a whole, and of the pOSSlblllt)’ of

‘e

e
H
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\\ confli¢ts among its component parts,
4 .
. Capable of undcrgomg periodic review and revision to . o,
.1dJust to inevitable h.mbts.
i 4. Endorjed by a determined commmncnt by the admin-
. \yistraign. of the institution, ,
r
- The termb ““‘comprehensive planning”.and the systcms approach”
arle equivjlent concgpts for the purposes of this study.  Both
' tebms arelassumed fo connote: :
ﬁ n integgration fmtcr.lctmg component elements
¥
br subsysteins designed to effectuate collectively a
i preestablished planning function.
C. A Mecthoddlogy for University Planning: Conccptual Framework
The|methodlological approach to university planning-is borrawed * * °
fron| dcfch:\f{ cgrporate, and urban planning techniques.
It iprpvides gruidglines on how to plan and indicates how touls, ’
qu(:h as sim latl on models and management information systems,
can.be used lin the university’s planning process:
A sequence of tight sets of main tasks and sub-tasks, and their
lml\)1gts with | the planning process is illustrated in the Figure op- _
pOQIth The coh;cptual framework is purposely normative, and the T -
dlagram shows how (ideally) a uhiversity would carry out a plan-
ning t‘ask. ; A . _ ‘
4 i . . . »
i ' ) - : . o
oL \ o ) % . o .
| L | 10 L
. . . ,-
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UNIVERSITY PLANNING . -

Yy

o administrative acthlthS in spacc and tine.

3. The third task is an evaluation of the-alternatives in terms of f]w

. 4. Task four: The dccxslon to select the alternative, which, in the

“h
P
g

R

o
u

1. The first main taul\ is that of the 1dcnt1f1canon ef problcms
and needs, -and the development of sets of overall goals and :
spcc1f1c oby:ctwcc for institutional development. Clear dis- : B S
tinction must be made between gouls, as general statements '
oi ideals expressed in abstract terms, and objectives, as‘speci-
fic aims; mcasurable and achicvable, whic may require refor- *
mulation under given circumstances. Objiectives are obtained

by applying preestablished standards to a‘'set of overall goals. : g

To perform this task, data inputs must be developed to provide
micaningful informatjon on facilities, academic, financial, and

The output of tlus task and its corresponding sub-task should
‘be (1)a set of quantifiable, realistic, and achicvable objectives
and (2) tentative sets of prioritics and targets which must be
met in order to achicve these objectives.

o
2. The sccond task is that of the formulation of alternative courscs
of action to achieve the above ob_]cctlvcs in short-, mid-, and
long-range terms. The corrcspondmg sub-task is the_ sclection of
tentative planning policies based on. objecnvcs requxremcnts, and -
resources available to the..institution.

£

The pcrformancc of both task apd sub-task demand con51dcrablc
- effort, time, and commitment by the administration, faculty, and

““staff of the university. Trial and error -and structured discussions
"by alt groups concerned would be uscfu] ‘ -

v .

tentative prlormcs and targets. The analytical and forccastmg tech-
- niques used in the case studies of this report are put into use. -
".Cost benefit ana.iysxs cost simulation, resource allocation, and space
i requirements models provide the necessary information for decision
making. This takk ends the analysis phase_of the process.

light- of ob_]ectlves, policies, and resources, will result in the best -

possible performance within institutional constraints, This is the *, . .-
first stage of‘ythc decision-making process of institutional develop- - |
‘ment and requires the co]]aboratlve efforts of faculty, management, '
and administration, .

5 Task five: The formulation of programming strategies in order
to translate plannlng decisions.into action. The correspdnding
sub-task is the provision of tools to thart the most effective.
course. 'PERT and CPM make it possible to see the effects of .
selected courses of action and facilitate identification of pos- e o
sible bottlenecks-and conflicts during the planning process; MIS o
and PPBS provid: effectwe information for selecting implemen- ' . - ‘
tat;on strategles.

3
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6. Task six:  Effecting the program through the institution's
organization and bchavior. The mrrcspundlm, sub-task s

that of devising ai. immediate action plan. and developing -

a set of performance -standards with which to measure pro.
giam achicvements.  Short- and ‘midterm budget require-

ments and_resource allocation strategics can complement the

7

nnplcmcntatlol. procedures,

7. Task seven: Progr'lm cvaluation and review. As'the insti-
tution’s. plan is being implemented, a series of Lhcckmso de-
vices is developed to evalvate the level of attainment of
spcctﬁcd objectives. At this point, evaluation and review of
attainment of, specified objectives are undereaken, A feed-
back mcclmmsm employed throubhout the process would
-'1l]ow\for Adentification of new data inputs required by the
ch.mgmg needs, rcsourccs/and forces nffcctmg the institu-
tion. Operations planning encompasses previous tasks and
terminates with” program cvaluation and review.

8. Task cxght The recycling of the planning process by close
_reexamination of problems (which often change by this stage
- - of the process) and available resources, A new set of objec-
tives may have to be developed to respopd to.these changes.
The feedback mechanism operates throughout the proccssaand
" .serves as a; contiiual planing dcwcc which rcspouds to insti-
tutional changes, y

e

\
In sum, the- mcthodology utilizes:

a. A coherent sct/of ob_]ccnvc,s. .

- b. The development: of an mformatlon system,

c. Synthesizing and- Str'ltcg]zmg thc course of
mstltutlonal dcvclopmcnt.

?

ing
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| , DI:VELOPMENTS IN COMPUTER-ASSISTED UNIVFRSITY PLANNING:
'L : o _ TWENTY-ONE CASE STUDIES
i

Over forty models of various scope and dcgrcc of operativeness were re-
. viewed. Of these. twentyv-one were selected for cheir significance in terms
L «. . of potential contribytions to other institutions faced with similar problems.
< - These were classified into  two. major groups; opcmnonul programs in plan-
' mng,. and ded 'c/omeuh i efforts. o A '

g have gone beyond the research stage and are operational.  The second in-
* cludes those modeling efforts which are in the realm of institational re-
secarch. but which offer substantial possibilities for implementation.”  Each
category is sub- dwldcd into (‘onqnehemn'(' and specidized  programs.

4 . a,

' Note that throughout the stud) the terms “comprchcnswc '1ppro.nch
“comprehensive ‘planning,” “systems approach,”” and “institutiomal systenis
planning,” connote equivalent concepts. They all signify an integrated of-

- fort, conibining administrative, facilities, and dcademnc planning in institu-
tigns of higher cducation. The specialized programs are those limited to

O

problcm solving ir one arca or subsystem ofthe institution’s tOt'll system.

l ' Thc tirst category - ncludes computer-assisted models or t:cchniq'ucs which
|

Review findings of the t:wcnty one case studles are prcscntcd in a compara-
tive matrix with tables (pp- 7273) which summarize the frequency .of oc
currenceof planning eleménts, scope,.and status of thc studxc

- . : . :

'."""""'} ‘ . :
3 '
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The Dcvelnpmenl and Applications of a Unn'crml' Cost Simulation Mml('l b) G curl,c B. Weathershy
(196768). :

Planning for large university systems.

\vacrsny of California, Berkclcv ‘California; Office ol Analytical Sludlcs of the ()Hue ut the Vuc President
fur Busmcss arid Finance,

OBJECTIVES:

I. Todevelop a cnmpulcr“simululiun model asa decision-miking tool for better resource allocation,

2. Toapply sy stems anulysis lu,hmqucs already adapted 1o university phnmng

u. Toadapt a planning programming budgeting system (PPBS) to a large university.
b. To develop planning models that deal wih academic, fiscaland physical tactors.
¢ To 5ludy cost cﬁu.uvcncss of aller'ulc methods of nulmng. resourees.

A

METHOD: . : Y
. INFUTS: .Number of sludcnls by level and dj uplme and nummcul p.mnnclers ol academic pl.nn
. OUTPUTS:" Personnel required, academic ahd nonacademic types. Physical facilities -square feet by

function and associated capital costs, Opcr.\ung l)udg,el inall usual categories and pruyam budpgel
formats.

9

Y]

. RESOURCES: P&sunnel . physical sp':u:e, and cquipmenl'.:iind general supporting costs.

4. COSTS: .
& lustcaction (faculty. costs), . ' ' . T :
b. Instructional support (suppurl personncl facilities, cquipment , suppllcs)
¢.- Organized research and activities (institutes, bureaus, centers. studies).
d. Campus-wide administrationservice functions (genesal ddmmlsnalmn libraries. housing. sludcnl.ud)
>, Physical space and maintenance of opcralmn .

o

.

The aggregate of these costs tor any year provxdcs the total annual university systems costs in terms of dollars.
personnel, equipruent, and physical facilities. Specific curriculum plans and educational policy . space require-
ments, salary scales. levels of” support, and construction programsare parameterized and costed out. With®
these tools the consequences of long- and short-term al ternatives can be estimated and evaluated. .

- PROGRAM CHARACTERISTICS:

a. Lianguage —FORTRAN IV implemented on IBM 7094‘3()0/()5 and cbC 6400
b Source deck-2500 cards und 10 subroutines.” : :
. Data deck for one campus-800 cards. ' : : e

6. MODELING PHYSICAL FACILITIES REQUIREMENTS

“a. Datuinputs: Physical space data from the Restudy Spuce Standards au.cpled by the (‘uordmalmg
-Council for Higher Educationand the Umvcrslty of Culiforiia.

b. Method: . B : '. S

)-Classification of non-residential facilitjes:

h

Classrooms

* Class labs

" Research and Office.
Physical Education
and Military Science

"Organized Rescarch
Organized Activities
Library

~ Other -

. -

3




| 14 DEVELOPMENTS IN COMPUTER-ASSISTED UNIVERSITY PLANNING

2) Calculate total amount of assignable square feet (ASF) for each type required by a particular con-
figuration of the university system. Compare each calculated ASF with corresponding ASF of the
previous period. Model will calculate u'dditional capital outlay nccded to clase the annual-gap.

¢. Output: The amount and operating costs of the phvsncal space rcqmre'* by each discipline. Total’
spacc is broken down by cldssro\»ms class-lab and research, and omcc ANF.

FINDINGS

Model findings were validated by comparing simulated modelforecastsef annual operating budgets fram 1960-61
through 1966-67 with the actual budgets. Model predictions were reasonably close to the actual budgets. thus

indicating that the simulation model is an.accurate pldnmng tool. Versxons of the Model are operational for -
K the Berkeley and LA camypuses. :
. APPLlCATlONS .
: 1. Quantitative .malvm of the cast c.c*"-uequences of a four-quarter system (summcr qu.irlcr operation). Twao opera-
. tion models were developed: Mode] . applicable to an expandmg campus., and Model 3, .1pphc.|hlc T " matire™
campus. £71 s -
- 2. Determination of cost of faculty, staff. dnd facilities nec»s.’arv 1o cducatc one student in a specific majs dﬁd cluss
! in school. for one-year.
. 3. Establishing minum course-size. Delermnmllon ot savmgs rcsullmg from cllmllldlm;_., all undcru.xd\mlc Classes ol
' under ten dnd all graduate classes under five.
LIMITATIONS: ~ . Co : A
> The model simply forecasts direct and opporlunuy costs. Estimates ofhcnchts are left to the academicians smd\
"-_JL.ldcmlc pldnncrs - . - . R -
0 4
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A Svstens Model for Management. Planning and Resource Allocation in Institutions of Higher Education *

by 1LEL Koenig (Principal Investigator), M.G. Keeney . and R. Zemach, (1968).

Resource allocation {or cost accounsing, decision making and simulation.

Michigan State University, East Lansing, Michigag: National Science Foundation . Office oft Economic and -

Manpower Studies. .
. o

. . :-__\.
OBJECTIVES: _ _
: - _
To build a mathematical model of an educational institution that will provide the “logic™ of information
processing programs to aid university administrators in the allacation of resouvrces.

SCOPE: , : , )

This model provides a logically consistent conceptual und theoretical framework for the design of computer-
based management information systems to uid »dministrators at all levels of administration in cost analysis,
resouree allocations and budget negotiations. 1t provides the structure for a variety of simulation models
designed to evaluate alternative allocation-policies. changes in program requirements, enrollments, expansion .

_progirams, eie, . .

METHOD: o .
1. CCNCEPT: The university is structured conceptually as a set of interconnected functional sectors or
subsvstems: : ‘ T
a. Students.” . )
b. Production (academic and nonacademic):
¢. Resources (personnel and physical facilities), .
'd, Administrative control, : R

- 2."MODEL: A state space model of the university gs a system input-output process is constructed from a

mmhleuncnl model approximating the dynamic hehavioral characteristics of the student sector and
Sstatic™igput-output models deseribing lhc'alloculior\pplicics_us_ed in the production and resource
seglors. \ . ) - . : o L
The state vector in the resulting model includes the student population by field and level und the asso-
ciated uccum_ululc\d costs. :
3. THE INPUT VECTORS INCLUDE:

a. The number of new students (by ficld and level).

b. The number of units of outside services (by type),
¢.- The number of fellowships and scholarships (by tield and level).
d. Unit cost of input manpower (by classification). ' . :
¢. The unit' <osts of input environmental facilivies (by type). AN

4. THE OUTPUT OR RESPONSE VECTORS INCLUDE: \\

a. The number of units of developed manpower (by field and level).

. Number of units of input manpower (by classification \
¢.-Number of units of various types of environmental facilitjes (by type),

d. The unit cost of producing the developed manpower (by Txe\ld and level).

\

_ "A follow-up on a previous stuéy by the same authors: State-Space Modsis of Educationsl Institutions, Division of

Engineering Research, Michigan State University, East Lansing, Michigan, 1967. See abstract (same title) in Pro-
ceedings of WICHE-ACE Higher Education Management Information Systems Seminar, April 1969,

o

i
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16 DEVELOPMENTS IN COMPUTER-ASSISTED UNIVERSITY PLANNING o

- APPLICATIONS: ‘ ) ' RN

£ —

. PROTOTYPES: A series of prototype computer programs were developed based on. lhc structure ol the
model to illustrate some of the practical apphw ions of the model.

FINDINGS : ’

1. COMPUTER APPLICATION OF THE MODEL~the theoretical model was tested using three sets of data
files from MSU records:

Student Master Files processed by lhe program STUVEC

b Class Card File processed by the program CLASCARD. : S
. Faculty Class Schedule. | . SV

5

OPERATIONAL COMPUTER PROGRAMS ’ ‘ o : -

a. MSUSIM 1 A remote terminal program developed mainly 1o facilitate man- -machine interaction (MSUﬂ

 administrators and a GE-265 computer system). This program is postable. time-sharing. and affords =~
users multiple access througli teletype from different locations on campus o computer systems .malcd
in virious cities.

b. MSUSIM 2: Asimulation program. Admuustr.uor; using MSUSIM | m:,lruumns and the user’s manual
can construct an experiment. write and kéypunch the simulation program and obtain results in about
twenty hours. .

, A wide v.mcly of conceptual tools and computer SImulatlon programs to zud in decision maklng at all
lcvels of administration, including:

° .
Resource allocation aids.”
Program planning and. budgeting procedures. _
Vehide of communication for budget negotiations, . ' .

- Project resource requirements and costs associated with changmg enrollmcnts,
curriculum requirements, allocation policies. .

5. Incremental cost studies.

LIMITATIONS:

A d¢ novo implementation of the fotal system model as a computer simulation, with all the attend-
ant problems of data acquisition and processing and'computer input-output format, is very costly
and may be disappointing in the actual capability it provides. Since the resource. allocation process
is distributed through a hierarchy of administration; effective appllcatxon requires understandmg,
acceptance, and implementation at all levels of decision making.

Since a resource allocation model is concerned only with the flow of goods and services and their
associated unit prices, quality of education and academic goals cannot be consndered

s
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Cmnprclwm ve Anal v tical Methods for Planning in Univer 1'1_1"".,%‘_1'.\'101:1.\'( CAMPD}S‘}. by Richard W. Judy . fack B,
Levine. et al. (1965-present). £

P

Comprter models and manageinent systems for university, college and health sciences education resource planning.

The Systems Rescarch Group, Tororto, Ontario, Canada and The Institute for Quantitative Andlvsn of Sociil
and Economie Policy . University of Toronlo Toronto, Ontario. Canada.

Jhe Donner Foundation The Ford Foundation

for Bealth Sciences Education in

the Provinee of Ontario
OBJECTIVES: ' ' ' o .
To provide university decisionmakers with information.about the resource requirements of alternative programs
and sets of system parameters. The model secks to initiate or simulate interac tion of important sctivity levels, un-

controllable variables, system parameters, and resource requirements in the umversny system: to nnprove the
c‘hcncncy of resource allocation and raise the quality of plinning.

. To assess the feasibility of u systems simulation approach to the solution of university prol)lum
2. To determine the availability of data required to build the model.
. To investigate the susceptibility of these dita to methods of statistical analysis.

5. To build operating C AMPUS simulation models for college a university, and a health sciences
educational complex.

SCOPE: ’ E ° \ . _
CAMPUS was originally developed in 1965 to model the undergraduate structural activities within the (‘o-llcgc
of Arts and Science at the University of Toronto. Since then, CAMPUS has'béen exteided to m(ulcl a l.nrbc
university , a heallh sciences educational complcx and a group of junior colleges. »
METHOD: : . o , _ : : ;

The model accepts specification of various activity levels, system pdrdmclcrs, and llllCOﬂer”dblt‘ varubles
(from the decision-maker). With the aid of- acomputer, it then calculates estimates of quantities of resources .
required to accomplish thc specified program. S

I. CAMPUS TOOLS: . . o , \\

:1.__ngram planning and budgeting system. .
ln(cgrulcd information system, :

N

§

Thc inst ructional workload of CdLh department for each simulated year is determined: resources rcqmred to,
handle that workload are caleulated. To do this, the model is divided into four main sections:

kY

a. Enrollment formu]alxon . : ) .
. b. Resource loading: o ' C ' ’ o
¢. Space requirements: ‘
d Budgeldry calculations. = ' oo .

. SPACE REQUIREMENTS: lnslrucnon Jaculty- offices, and -administration space rcquxremenls are computed
from’the resource loading sector. Spaeg standards are derived from planning factors set up, by the.Superinten- & -
dent’s office. Data on the type and amount of current space inadequucies are obtained by comparing the in-

- ventory of existing facilities with space requirements computed by this section of the model. Estimates are
made of the costs of satisfying space demands by applymg historical construction cost data for various ty pes of
spaces dnd mdlces of local building costs. . : ‘

\

3
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18 DEVELOPMENTS IN COMPUTER-ASSISTED UNIVERSITY PLANNING

\ v -

N _ J. PARAMLTERS: Comcp(ual specifications of the model are devclupcd by describing s\'slem interrelations
. in mathematical terms, l‘dramelcrf. are established by: . Lo

a. Estimation ot exmn.’w past viluesie.g., S(JllSllLdl csumdn(m or su rvcy and interview mcllmds

b. Forecasts of tuture vilves: e.g., future bu:ldmgeoels site preparation costs, non-acadentic wages und
salaries, book costs, pirking requitements,

¢. Specifieations by decijion: e.g., teaching load perslaH mcmbcr in various dcpdrt-venlv %la(( studem
ratios, common ruum\paee per student, and office equipment allocation pet stat't member.

d. Specification for exper mentil purposes: e.g.. eximination of the impaci-of possible changes in varjous
svstlem farameters upoxl resouree requirerments; learning the u)nsequemes of a hy pothetical rise in staff o
sularies over a certain pL\nod of time, , A o '

4 DliVELOl’N’lliNT OF ACTIVITY LEVELS: Model users may take two dnfh‘rcm dpproaehes 1\ delcnnmc
©activity levels, Both e depccommodated by CAMPUS. -

1. The “student sovereigniy\”" approach. whereby the university tries to satisfy the denmnds of dpphcams
to enroltin different.courses. _
b. A manpower planning apy roach, whereby the university determinés the proporticnal distribution ol

graduatés among courses, \The same approach could be used to estabhsh levels of research efforts among s
dxfferem disciplines.. . B '
FINDINGS '

I, EXPANSION: CAMPLS was further developed dlld applied to the expansion and restructuring of the
Faculty of Medicine.” Several basic simulation modeis hzve been desxgncd and made operational:

.

< UGEDUT - Undergradunte education model, o -
TRAINZE - Special training model.
STAFF - Medial staff model.
CIRCUS - Caleulation of indirect resources and conversion to unil staff.
PRIMER - Patient record information for education requirements.
CIPHER - Caleulations of patient and hospnal education resources. .
2. REMOTE CAMPUS: Inorder to apply the techmqucs of CAMPUS to smaller colleges that are facing periods
of rapid growth and capital expansion, Remote CAMPUS has been developed. Briefly, itisa system that
allows the eollege to communicate viz a sliow-speed terminal with a large centrl eompuler that stores the bulk
ot its datahase and its version of the simulation model. Using an English language experimental control system.
the user (a non-cormputer staff visun) can direct the model to curry out a wude range of cxpcrlmenls “The re-
) sults of these expe riments are transmitted back to him via the terminal.

N

Remote CAMPUS is now operational in thrée colleges in Ontario; it is presently being extulded to 17 othery
in Onmno,and in dddllmn lo a number,of collegesin the U.S. .

APPLICATIONS: - L N
_The cost and time required to 1mplemem the CAMPUS system depends on the size and complexity of the -
institution bem), modelled. A \ ’

I. SMALL COLLEGE APPLICATION A college with an enrollment of up.to 3, 000 ‘could be modelled usm;,
Remote CAMPUS in six months or less. A large-sciic computer would not be needed. One full-time staff
member could maintain the system and help othersin the college formulate problems and mlerpret there
sults of the .umlyses ' g

2. LARGE UNIVERSITY APPLICATION A large university of 30,000 s'udenls would require a computer
equivalent to an IBM 360/65; the project would take some €ighteen motiths to set up. A full-scale office
of institutional research with appropriate computer programmmg back-up would be required to implement -
and maintain the sy stem,

.

‘Computers and Systems Analysis in Educatloml Planning by John Walter and R Sadena, . Mlmeo from Health Sc1enees
Functional Planmng Unit, University of Toronto Toronto, Ontano Canada June “1968.

R
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-

Plunning foor Ilw Development of the .Jnn'ersmv of Rachester River Campus. Thom.\s R. Mason. Diree tor of
Planning and Institutional Studies ([ 265-68).% &

<

Systematic program planning model.

. [] :
University  of Rochestér. Rochester. New York.

OBJECTIVES:
. Toprovide information:to determine detaiied space tequirements of the academic dcpdrtmcnls for the'
1975 policy levels for faculty, gmduutc and undergraduate students. _

2. Te pmvndc abasis tor a wmmumg system of operulmg budge t. space proje =tions, dlld computer class
schedulimg systems. : :

SCOPE: o S D
Resource ulloca"(_‘;nu is achieved by integrating acaderic planning, facilities planning and cost evaluation
functions. The entire processinvelves faculty, administration, and consultants under the cootdination of
thé Office of Planning and Institutional Studies. Because the costly and enduring commitments involved

. in capital facilities demand long. runge thmkmg. facilities plinning Constitutes a basis for orgun-ﬂn[, the _ 7
pliming ettort. o : } .
. ,_..‘\ . ) P C K .
. METHOD: - .

River Campus collt;;és participated in an “Institutional Program Plunning Study.” Each academic depart ment
présented a plan for curriculum develo pment based on an existing faculty plan. Ten- year projections were
davdoped for: : _ _ _ .

l. Anllc:pated changes in course offerings.
2. Instructional methods (preferred class secuon sizes, chx]y class mentmg hours lype of facxhly)

- 3. Faculty instruction loads.

A computer program was dcvdoped to estimale course cnrullmcnts within lhe framework of proposed curruulum
development. These data werc used to compute contact hour, student contact hour, class size . and teaching load
analysis for each department. - : : n

1. Simulation Model of University Inst ructional Program:
a. Variable: Student input. :

b. Policy variables:
1) Faculty teaching load. . ‘ :
2) Class contact Rours/FTE teaching slaff ' o .
) Alternaive class seclion size. C . , .
4) Average cluss section size. -

¢. Pammeters: | : : _ o - .
1) Course enrollment.
2} Rates by level of course.
3) Student contact hours/course emollmcnt
} Weekly class section hours :

*Affiliated with tha University of Rochester until October 1968, Mr. Mason is now on the sta(f of the Unlversny
of Colorado, Boulder, Colorado. .

2
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20 DEVELOPMENTS IN COMPUTER-ASSISTEﬁ UNiVERSlTY°PLANNING

d. Outpu: - ' ‘

1) Facilities and’ space requirement estimates were produu‘d for 1970 and 1975 for instruc tional, office .
research, and setvice facilities. The plannmg model provided pm;mmmmg data used to plin new build-
ingtand to assign existing bunldmg space over 5 seven- to ten-year period. The planning office prepared

. an outline program of space requirements for each project from the model data, frequently with analysis
of vatying assumptions. These data provided bases from whirhto decide theé basic scope and coitent of

the project. With t\he faculty and staff of the departments mvolved the Planning Otfice prepared a
detailed bunldmg, prograni. '

2) Archiiectuqal design .md the bunldmg program are frequently dwelopﬂd concurrently by the Pluming
Office and project architeci Once the design is approved. the project is supervised by the Directorot”
Umversntv Plant: documents for bidding and construction are prepared. Continuous cost evaluation
“iscarried on by consultants throughout the planning and implementation praogesses.’ Interplay-beiween
program, design, and cos] tontrol throughout the process aims at insuring an effective balance of
function, aesthetic quality, snd economy. Cimpus planning consultants provide dcmlcd Luurduuuon
with the Cdmpus Develo,;mc\'l\l Plan and produce a harmonlous design. h

v
;

3) The Planning Office coordinates the flow of information and the organization of program decisious A
between faculty, staff, admmlslr.mon architects, and consultants. The Office of University Plani pro-
vides the technical and financial c\oordmdllon through the lmplemcnlalmn stuge. , ) ' i
. . \ . 7
APPilCATlON o N ‘\. . ‘ _ S : : :
: ' .The main comributions of the study are the conccplual dpp\‘odCh 1o and the Lomprehensnvencss of lhe scope Of
s ' planning. The exercize of“lhmkmglhrough”‘the process followed at Rochester is a worthwhile undcrl.ll\mg, tor

-any college or university regardless of size or complexnty of problems.

The methods are continuously used for progmmmmg new buildings and reassigning cXIsung space. The most
recent applicaiion was a comprehensive study ofthe Eastmar School oi Music. The computer programs used

in the instructional load projection model have been generdlﬂed undcr the title MAAPS by the University of
Rochesler Computing Center. : \\:

2,
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. ) \ 2,
REPGRT: Svstem for Exploring Alteraative Resoune Commumcnts in H:ghcr Fducation {SI:ARCH} by Georae F.
) Keane, Jzmes N. Daniel, Jr,, Peat, Marwick, Mitchell and Co. (November ]968—\rheduled for cnmple‘uon
August 1970),

SUBIECT: Devel opment and implememulibn ofj i aggregate sysfem simulation model for use by eight colleges in a
' project designed to assist them to develop and update long-runggl-.pl‘;ain‘s‘.
' : Y

LRS!

INSTITUTIONS o - P - e
AND SPONSORS: Concordia Teachers College, River Fo\esl. lirois ’
Franklin College, Franklin. Indiana
Loyola College, Bultimre, Maryland
Mucalaster College, Saint Paul, Mirnesota .- o
» Mount Atoysius Junior College, Cresson, Pennsylvania -
Park College, Kunsus City, Missouri .

Saint Mary’s College, Winora,Minnesota
Samford Umversuy, ermmgham Alabama

Approximately one- lalf of the direct costis being paid by grants lrom the EdUCdlIOIldl FJLINICS Laboratory,
the ESSO Educution Foundatior, the Kettering Foundation and the Standard Oil 6f* Indiana Foundation. The
_ renainder of the direct_cost and-all indirect ¢ost are being puid by the eighit colleges. . :

" SUMMARY:’ B S _
OBJECTIVES: : ) e
Under the ledderslnp_of Park Collegc a group ot enght colleges wis assembled to undertuake a lon;, range pluanning
project with two major- objectives: - :

I. To train key administratoss and planmng oﬂ“cers in lhe conceplﬁ lechmques and orgamzalmn ofoverall
msmuuoml planning. .
. To design and implement a malhemaucal snmulatnon whtch makes possible the exploranon ot'a wide range
uf planning alternatives by enabling the planners to project resources, resca rce demands, and institutional
chara..lensncs quickly and easily for each allernatnvc they- wish to consnder

4
o R

A SCOPE: IR

/ , -

/ SEARCH isu ;,enemhzed snmulauon of a college or university as an interactive system, It Pnc0mpasses students,
' e programs, fuculty, facilities and finances, functionally telating each of these aspects to the others, so that it

, can simulate the behavior of a college as an operating system. Beginning with the actual present state of the
/ .  instituticn, it simulates- its future state by yearly intervals for up to ten years, based upon a continuation of pres-
;- / ent operatmg, policies and decnslons as well as alternatnve pohc: s and decisions  the plannér wishes to explore

{ ) ’ For each simulated year, the ‘model calculates all of the data items which describe the state of the msmuuon e.g.,
"~ statevariables, bused upon the actual starting state’ as affected by a large number of explicit’ decnsxon possibilit.es;
e.g.,decision varigbles, and environmental consnderauona e.g., envzronmental vanables

SEARCH is suﬂ”clemly flexible and broad in scope to encompass the characteristics and planning information
necds of institutions ranging from a two-year college. with an enrollmenl of under 500 to a umvgrsuy with -

~ graduate and professional schools and enrollment in the thousands. The number of variables-in‘a specific im-

" plementation, therefore, can vary widely, depending upon the characteristics of the institution and the level of
detail it wishesto employ in planning.  The initial implementation of SEARCH at Loyola College has 522 state
variables, 245 decision variables, and 69 envnronmental variables. :

\.
.
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22 DEVELOPMENTS IN COMPUTER-ASSISTED UNIVERSITY PLANNING.

METHOD:

I. Each of the participating colleges desngnaled a-planning cummn‘lec typicully mnsmmg of the president,

instances, students and trustees.
. These groups met initially for a two-day seminar-conducted by ateam of management umsulldnls from
Peat, Marwick, Mitchell and Co. Therc.lfler these committees met individually, typically for two or lhrcc
. lours a week. Minutes were kept and exchanged among the colleges.
First, aticntion was given to institutional poals and objectives. Then each ¢ollege was asked to dchnc its
. Amformallon necds for longrange planning, and the decision factors and envnronmenldl forces that would
shape the future of the institution.

4. Further joint meetings were held to determine speuﬁually those items which the s:mul.mon model should
include. The consultanisalso visitéd each campus to meet with the planning committees.and to delcrmme
the availability of data needed for tlie simulation’s data base.

L - 5. Working from listings prépured by edch college, the consultants prepared a master listing of the data, deci-
;) . sions, and ewironmental factors needed to encompass the charucteristics and plmnmg information nccds
3 - of all the.colleges..

6. These weic then.analyzed to determine lhe functional rclduonslnps which existed among the various coni-

~ ponents, and which would describe the behayior. of the college as an operating system.

7. By mid-15(9 the colleges had reached agreement on a general mmlyhc.xl frumework which would serve as a
basis for the simulation. The consultants also designed a file structure {or the computer program which’
enabled thesimulation to reflect the precise characteristics of cachindividual college when mplcmenlcd

8. A'detailed mport was prepared and the colleges then sought and obtained grants from several'foundations
to enable them to carry tlie project through to completion. The consultants were authorized to proceed-

‘ * - with the detsiled matheinatical design, and the programming and lestmg of the snmul.mon

' CHARACTERISTICS AND CAPABILITIES: : o »
, .a. The progrm has been written to operate on large smle timie-sharing compulcr systems thus avoldmg
" the constraints resulting from limited computer capability on campus.
"b. Used in the time-sharingmode, SEARCH can also be used directly by top; Jevel admlmslmlors without

~ acompulter spccxallsta‘c?vmg asan mlcrmedlary Consequently the user is allowed to interact with the

- model between simulation runs by modifying the data. base and rerunning the snmuldlmn inan mlcr.unvc

search for the plan’ which best meets the needs of the msmunon

-d. SEARCH will enable the user to obmm a’report on any state variable for any future yeur in the ten -year
"time, frame. . - R A

¢. Each college also has 1" capability’ ofselcctmg logical groupmgs of state vanablcs for arr.mgcmcnt into .
pre-formatted reports in areas such as enrollment, program, school, facilities, finances, ete.

* APPLICATION: : . :

;., "Loyola College was selected for the mmal lmplementalnon of SEARCH. The system was made operatmnal in
b March 1970. implementation at.the-ramaining colleges will occur at the rate of one or two per month thcre_-
after, and it isanticipated that the system will be operahqnal at all eight by- the end of August 1970.:

° After SEA RCH has biéen implemented and thoroughly lcsled at two or three colleges, it will be made generally
. available for implémentation by other colleges. - .

©

~ Itisexpecteédthat SEARCH c¢an be adapted to virtually any collegeor unwers;ty whlch 1s not heav:ly ressarch
-oriented.

A full repor?, of the project, including delalls of the computer program, was pubhshed in June ]970 by
Peat, Warwick. Mitchell &Co '

' 4T =
T KD

~
.
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chicf academic officer, chief business ofﬁcer development officer, md reprcscnmtnv; faculty, md insonic

¢. The program also has the capability of belng runina b‘.lch -processing mode. o
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v

‘ REPORT: ’ Computer Planning Model for Colleges and Universities, and Computer Graphlcs Sipnulation: The Syzzallo Quad,
by Robert W. Koskx Robert C. Meier, David L. Bonsteel, and James Donnette (1968). v ‘
: ~
SUBJECTS: 1 Computer progrum for use in the analysxs of future land, building, and staff reqpirements. - \
11 Graphic simulation ofcampus space relalionships. - : : \
INSTITUTION
AND SPONSORS:  University of Washington, Seattle, Waqhmgton U.S. Office of Education; Esso I\:'\d cation Foundation; and

o University of Washington. s

suU .
I THE COMPUTER PLANNING MODEL

OBIJECTIVE:

To provide an administratively-oriented pldnnmg 100l capable of coping wnh
university or college.

-,

the Tan’ging nee&g\)fu dynamic
A

. g A\
SCOPE: . / ‘
A systems model using compuler systems possessing a maximum flexibility in output format. The model wil
., consist of u series of programs that provide period-by-period estimates of such requirements as future lund

buildings, and staff under a set of assumptions, including the character ofb{u'dmgs and of the student bod,
. educational policies, and the levels of research activity and service to the community.

~

‘Thc model is an information proccssor and is capable ofproducmg a graphic output of charts and graphs
ona Calcomp Plotter. el SR _ .

S

METHOD ‘These tasks must bc performed: .
Development of a conceptua} scheme to study student/space/density relalxonshxps

RPN ~ 7.*" Analysis of the forms and characteristics of the necessary input data : - \
‘ Conceptualization and coding of computer programs. : ~
1. Computer Programs: .

a. Languages:

1) COBOL-65 (Common Business Onenled Language) is a standard, high-level, business-oriented,
o ‘machine-independent, procedural language. COBOL in its standard form could be used oh all
' : manufacturers’ computers, making the model usable: by other colleges and universities.
2) BASIC is geared tv a non-computer oriented staff. Because of this, xt is used primarily for’
instructional purposes.

b, Computers: Burroughs B5500 for the planning model, and IBM ”094 7040 DCS and a CalComp
Plotter using GRAPH&LS computer program to prodit: graphic dnsplays

c. lnputs
- 1) User programs:
.-a) FILE provides English description and inventory of terms for all coded information that will

enter the model from the outside world. .
b) HIERARCHY provides decision-makers with mfsrmation assembled in digestible form withou'.
losing integrity. . I o

2) Program for selection of data: CREATE:_
a) Selecis the proper data files to be “1sed. _ .
b) Accumulates total:. . . -
¢) Provides summary of data. o ' .
FILE, HIERARCHY, and CREATE will rllow the user of the mode} to deﬁne construct, and-
rearrange mforrnatlon into the most funs tional forms.

-

\
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26 DEVELOI'MENTS IN COMPUTER-ASSISTED UNIVERSITY PLANNING

'METHOD: e : ‘

N
>

i1 .
3) Data bank: A structured storehouse of real or simulated data. The types of deposits are:

a) existing detailed data files,
b) changes, : . .
c) previously created data summanes _ o, . 1

d. Output programs:
REPORT: Report writer (tabular’ reports)
QUESTION: Remote terminal inquiry (answers to specifications).
NARRATIVE: Exception reports in narrative form.

- . . rd . ' \
GRAPHICS: Graphic display on CalComp Plotter. {charts: bar, column, line, semi-log; E
population pyramids). ’ ‘
APPLICATIONS:
This particular model wtth its student/spacc/densrty onentatron is suitable for plannmg facilities. One major
advantage of this model is that planners can communicate directly with the computer without needing 4 pro-
gramnier.. This man-machine interaction allows the planner to manipulate large amounts of data, to evaluate
the accuracy and the usefulness of the computer output and to alter the inputs to obtain the type ofadnmmtra-
tive results he i is seeking.
| COMPUTER GRAPHICS SIMULATION: The Suzzallo Quad.

. . ' -. s : . ' \ :
OBJECTIVE: : L o -
To develop a computer r,mphrcc system capable of simulating campus physical environment relationships. '
§COPE e | © s

_Tlrc spatial quality of the proposcd Su7zdllo Quad a ceiltral space on the campus is sitnulated through the use,

of computer griphics output in the form of an animated 16mm film. The fine-minute film simulates the visual o
experience’of a person “‘walking through™ the proposed Quad and the existing spaces at each end of it. ' _ .

1. The architects of the Quad were_asked to describe their design decrsron processes and to list the kinds of in-
formation they needed during the process Designs were produced from these data via computer graphics and
the architects reviewed them,

2. Data formats were established for computation and digitizing of building surfaces w‘nch would determine the
Quad’s space. Three scts of data were then prepared to: .
a. Test program capabilities. - '

b. bconomrzc plotter use. :
C. Test formats for orgamzmg data for ease ofpreparatron and for usefulness in deplctrng architectural space:

3. Lomputer Program PFESPA: A vanatron ofa perspectwe program developed by the Urban Data Center at
the University of Washington. Traditional architectural perspective viewpoints and data requirements were
accounted forin the program. :

a, Language, FORTRAN IV. . .
b. Computer, IBM 7094-7040 pCs. ¢ , I : )
. Plotter, EAI 3500 Tableplotter (60" x 45")
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a. The computer calculcated line plot; e.g., lines determined by differences between bug,hmcv. and texture®
gradient of adjoining surfaces.

view of the sequential path of an observer (eyed from five feet above ground) as if he were walking through
lhc Cuud .

b. Computer graphics outputs provided multiple views which were hlde with s 16mm Bolex to provide a

APPLICATIONS

The compuler Graphics Slmuluuon Progmm offers great posslblhllcs as an experimental tool lm campus planning.
It is sufticiently dcvclopcd for use on other design projects medmg a slmulullon of spatial relationships.

NOT[: A new program, VISIM, has been developed for either L.Jl(‘omp plotting of mdmduul views, or SC-4020
~ at present,

9

produced, computer-animated 1omm film. This- progmm is written in FORTRAN IV for IBM ?(‘0 50 only

®,
P
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REPORT:
SUBJECT:

INSTITUTION
+AND SPONSOR:

SUMMARY:
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“To develop and implement i total information communication system for a new msmumm ol higher education,

N
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A Commumications System for Higher Education, by J. Donald Mild* and Donald D. Doughty (1967). . - o

Data system for a new institution of higher education, : o :

California State College, Dominguez Hills, California: Office of Education. U.S. Depurtment of Health, Education,
and Welfare. . :

OBJECTIVE:

RV

by integrating the information resources of the orgdm/.llmn

SCOPE: . o
The data elements selected for inclusion in the systen are defined in terms of information required by the

_ operations, control. and planning activities. such as students? curriculum, faculty, staft, fiscal facilities: e.q..

what kinds of plant and facilities information are essential for optimizing space utilization. planning campus
construction, and m.umcndnw Focus was on lhc development of 4 data system which would satisfv the
cxmmg mcds

METHOD: I o

1. Definition of the institution’s information requirements.

\, q* . - N !
2. Synthesis of the operating system. - o . g

" 3. Development of procedures for the acquisition and processing of data. \

* §. Final testing and evaluation of the systcm

4. Evaluation and extension of the data system to provide for dcuswn mdl\mf by munug?wm. S : G

6. Systems Design: The five basic categories ofactwmcs are: - 1 L

a. Definition and inventory of the data basc. - ' N | -
1) Definition of terms.
2) Preparation of data survey forms, . |
3) Representation of data (codes). '

b. FilNsign: _
1) Facilities file. , ' BT .
2) Student file. ) '
3) Personnel file (faculty and staff).
4) Fiscal file (revenites and expenditures).

v. Data ucqqikilion: ' \

3

1) Logical points of entry.
2} Verification: validation, feedbuck.
3) Hardware considerations. .o

d. Storage and retrieval proccdurcs (interfile lmkages) o '
e. Appllcauuns programming: ' ‘

1) Selection of progrumming languages.
2) Usc of general purpose programs and program gcncrdtlons .
3) Organization of programming personnel. -« R S :

7. Hardware Requirements: In the initial stages of’. system developmunt a small-sr‘ale magnetic tape
computer was used. When the magnitude and level of utilization of the data base justifies it, a large-scale o '
random access computer should be used. .

\ : ) A
"qu Director of Institutional Research at Stanislaus State College, Turlock, California,

30
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L PROBLEMS: _ « . ' : :

) . . . . . .
The original ohjective, to develop a system to meet existing needs, was found unrealistic: focus had to be
~directéd to the establishment ol operating coneepts whicit would permit the development of a durable datar

L‘ o svstem. Factors conmbmmg to the chiange in focus were: - " : .
4 “. .
: : . Confusion of terms and definitions of’ information requirements. .
2. Constant state-of- clmngc on upnrlmg requiremients. : :
S 3. Unsl‘\)lc opemllnns envxronmcnl uuscd by frequent Lhangcs ofc(Nlplncnl personnel and mlmnmlmn
, _ : processing ulnu.ll\u . . »
' : _ 4: Lack of a general pl.m defining long-term ob|cu|vcs for the data svstems. : .
' ' . lnslnulmm unh/mﬁ H’D over i pcrlod of years <pcnl up to 70 per cent of data meLssmg personnel time ’
, changing computer programs.  Attempts to establish permanent data systems which would sccommodate ’
‘ - the institutionin perpetuity ysually failed. The college was mable to implement niore than about 10 per
’ ~ - cent of the system designed. due to a 1968 budget reduction. This is a good illustration of the many pitfalls -
3. Newly ereated or existing institutions curcently utilizing a sequential. traditional approach could convert
to this system by extending and integrating their subsystems. tdeally, this could ocenr during the process

. APPLIC ATIONS

‘1. The hasic system design approach has been adopted by A numbcr of California State Colleges.und by lhc
Calilornia State College system.- The open-end file and the file hnk ge techniques defined in the project
report are now being used by scveral institutions. B

[

“The development of computer programs by California State College personnel is being done in USAS] -
FORTRAN and USASI COBOL so that program exchange is possnblc where common data formats exist.

st

“The Calitornia State Colleges are participuting in WICHEs effort to develop a management m.l_orm.nlmn
svstem. a result of which should be the adoptjon of"a common data base terminology.

likely to be mcoumcnd when the design of a data system is .mcmpled too early in the life of a new institution,
ot upgrading the data processing plant. providing that the change is wrrcl.ncd with the implementation of’ -
an mcmll nanagement information system.

s
'
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Umwrwlv Cost S'mulurc' and B('/I(ll'l()l Cost Simulation Model, by P.A, lmmn Sevmour S Goodman, Thomas
F Her 1dr|Ll\s and James J. Lmn (1967). .

Mana 'um‘cul.

Tulu_x{c University, New Orleans. Louisiana; National Science Foundation.

OBJECTIVE: S . _ .

The main objective of the un'v--rsm_l.u:»!-sx-uun-umulﬁuemnede!—u—m-pmvxdc—:rnwlni‘mm FOT {VeTsity

PAFulToxt Provided by ERIC

policy makers and management for pldnnmg controlling, and evaluating university operations. This is achieved
by developing a framework for analysis and prediction of thé- beltavior of certain cost clcmcnls ‘md to simulate
selected aspects of university cost behavior under specified conditions. :

SCOPE: , .
. . 3 )
° . . A . .
I. The model does not represent a “total system.” For case in progranuning and application, the model has .
been divided into a number of modular components representing each major function of the university.

2. The model, as ananalytical tool, compares interdepartmental costs. As i predictive tool, on the basis of
five years of historical data (nnludulg the:current vcur) the model sunul‘ucs cost levels and behavior for

the following lour\'cdrs . i
o Wy +
- :
METHOD: , . ¥ .

1. Analyze the relationship of university goals. .md objectives 1o cost behavior. ((‘osl the economic sacrilice
involved.in the transformation of inputs inte outputs.) .

to

Deétermine historical cost behavior for major cost elements by dpplymg Lorrcldlnon and rq,rcssnon analysis
to data abtained from several private and public universities, - :

3. Relate cost bCthlOl’ at various levels of aggregatioh to variables which u)uld influence this behavior, nroll
ment was LOI]SldCI‘Cd by far the mostssignificant independent.variable.

4. Au.cl\'lc expense relationships for sevdral specific university functions such as llbl‘dl\’ Tood services. housing,

student activities, umvcr\ny snpporlcd rescarch, physical plant,  sponsofed research, .md selected ageney
-iactivities. \ \ ¢ )

.

5. On'the busis ofcmpmcul research, construct a model mmul.ﬂmg the behavior of umv_crsnly u)sls classified
as teaching., ddmlmslrdlnon rescarch, professionul activities, and other.

0. TIME. S(‘AL!: PARAMETERS‘ Nine adademic (and fiscal) ycars: .

a. First'four ycars historical data from iLxlcs.
b. Fifth year: current year of operations. / :
¢.” Last four years: the ones immediately following the current year, 1

7. INPUTS:

4. Student enrollment, by level, for the first hvc years of the lllHC-VCdl' period: -

b. Number of degrees granted in the first five-year period by level — bachelurs, masters, and doctorates.

c. Expected entering freshman enrollment and entesing gl‘ddlldlc enrollment for each oflhe next four years
in the time span. '

d. Number of faculty members by acpademic rank. ,

e. Academic pay scule levels for faculty salaries for the entire nine-year period (using AAUP scale).

f. Average course loud in terms of full-time equivalent credit-hour-load per semester, by levels.

‘g. Academic faculty semester teaching load and section-size policy, expressed as a range between d”OdelC .
minimum and dllowablc max:mum

*

8. OUTPUTS: Inputs are tr.msformcd into outputs as follows:-

“a., Given total faculty requirements and rank distribution of faculty computed as the dvemgc mix of faculty
~over the previous five years, the absolute numbers of faculty required by rank are applied to the AAUP
sulary scales by rank to obtdm total fdculty cost for the university instructional division undcr consndcrdnon

>

. ' wﬂd
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-

' b. After total faculty cost by division has been calculated, the model calculates staff support cost at the
L : t . departmental or divisional level, by using a ratio of 1:13,
: . Expenditures for supplies and expense are then calculated as a flixed proporuon of fwully sularies.
. ajid the total direct instructional cost by division is obtained. . o
d. Cost of divisional administration is calculated as a fixed ratio ( 1:7) of l()ldl direct divisional costs. \
‘ Ratios for staff support and divisional administration were determined empirically from a ldrgc sample of
l universities. . . -
j ) . . MODEL OUTPUT COST CATEGORIES: '
) ’ ' University Administration. ‘ ‘ Auxiliary Enterprises
Busic Student Administration. - (food services, housing. bookstore).
& Institutional and General Expenditures : Agency Activities
Instructional Expenditures.... S ,__(dthlcms researchinstitutes,. publn..mom),-—- S
- Academic Supporting ' “ University Supported Research
- (library, coniputer center). (sabbatical leaves. faculty support).

Student Activities
(cntcrtdmmcnl social progrdmﬁ clubs).

10. Physical Plant Expenditures dre divided into four categories:

. . a. Administration, including expes: ses for maintaininig the gcncrdl office staff plus cngmccrm;, and dl’Cllllu.-
' tural services and administration of the physical pl.mh :

b. Maintenunce includes payment of all kinds for all routme and specml mdmtenancc duties performed by
the staff of the physicabplant department.

¢._Operations, including janitorial service as well as Toutine functions performed by other pcrsonncl
Amounts charged to utilities should include the direct cost of purchased utilities or allocated costs of self-
generated utility services. In either case, these items should not be combined: with opcmuons dlld main-

. ¢ tenance.
f .o d )Sponsorcd research (salanes wages, supphcs expenscs, equipment).

v

APPLICATIONS : ) : e
Oulpuls of the cost simulation model are: o . -

-

lsrtdiunon of enrollment for four yedrs
b. Distribution of faculty salaries by-universivy function.
c. Distributioi of total university expenditures by major natural expense category for each major
~university operating division.

Users could restructure the model relationships to produce output oriented to their own needs.
2. Univcrsity administrators can address the model witl questions such as:

. “If I alter average section size (fdculty-studcnl ratios), what w:ll be the effect on the level of university
expendnturcs"”
b. “If I predict significant increases (decreases) in entering enrollmems at'either the undergraduate or-
- graduate level, what will be the effect on faculty requnrcmenls and facully costs if section-size policy
~is allowed to remain constant?”
; c. “If I predict an increase in faculty strength, with a concomitant increase in salary cost ofmslructors,
how will other expenses of university operation vary?” : !

‘ Allhough no simulation model exists that applies universally to all institutions, the model is general cnough to d”OW
; allow the individual user to incorporate in its calculations the requirements and data of his own institution.

2

.

PRt s e . N |




L I

. Specialized Operational Programs 33
. § _

Y

N
REPORT: Imnmnnnal Spau' ‘Inventory Technique- INSITL II by Kreon L. (‘) TS, Pmmt Director and John/ Langell,
Systems Programmer (Dcc 1960)..
. . ‘ 1 .
SUBJECT: An information systeni for institutional space inventory and lllilizgli()xl studics.
INSTITUTION o ‘ : . .

AND SPONSOR:  Plunning Office. Massachusétts Institute of Technology, Cambridge. Mussuchusélls.
SUMMARY: -, ,
' OBJECTIVES: : J

hd '

I. PRIMARY: To develop a u)mpulu based space information system for M, 1. 1

o= 2. SECONDARY: Toassess existing-space utilization- 5ldnddt‘d\ in-orderta:—

.
a. - Better understand the relutive merits of spuce demands placed upon a limited availability of space resources.
» b. Derive more meaningful space indices.for use in the design of future facilities. :

SCOPE

Within the framework of the Integrated Civil Engineering Svmm (lCLS) environment., to design and implement
~atotal space information and modeling system that takes advantage of the ICES-provided dynamic storage and’

problem-oriented, language capabilities, yet provide an efficient, flexible. and practical vehicle for .uhwvcmcnl

of the prlm.lry and sccondary objectives. . . - N

METHOD: ~ : S

1. THE SYSTLM HdVlnp_, determined the frue’ nature of space use and assignment at M. . T.in order to assist
institutional planners and managers in slud'ying space inventory and its utilization, the INSITE I1 system
. cevolved. The system, as structured under ICES. is composed of u language, a set of computer programs,
_ and data files. This configuration is typical of a system which operates under ICES (sometimes called an
ICES subsystem). Further, each component as found in INSITE 11 js typical of all ICES subsystem compo-
nents of its lec

2. THE LANGUAGE: The medium lhrpugh which the usc\:.c‘()mmuniculcs with the computer is the INSI'I'E 1 f
lunguage which falls into u special cluss of languages known as problem-oriented languages. More preeisely.
A the INSITE 11 language is a command-structured. problem-oriented lunguage. Communds are similar to the
’ ' Enlglnsh language keywords with which the user would verbally describe the function-which-he-wishes-to
perform or the data he wishes to input. The user thus writes a series of English language commands in the
p INSITE Il lunguage, possibly containing or interspersed with dald and for each command the system performs
some -operation. Euch commund can: o ¢

a. Supply data necessary for an operation.
b. Cause previously stored data to be retrieved. : 2
Cause data to be presented to the uLcr in visual form..
d. Combine any of the above actions.
Example commands:

1) TAKE OFF FLOOR AREA ASSIGNED TO ROOM TYPE ‘OFFICE".
2) PRINT SPACES ASSIGNED TO ROOM TYPE ‘CLASSRQOM'. '

! A

3. THE COMPUTER PROGRAMS: The operations spec:ﬁed by the commands are accomplished by processmg
routines. Each command will generally cause one or more of such routines to be executed in the processing
indicated by the command. The specific routines that are cxecuted for.a command will vary according to the -
specific form of the command, the specific data provided with the command nnd the specxﬁc data generated
during the course of processing the command. -

.

o i .
a. 1/O Routines: One of thelmost valuable features oflhe system’s Input/Qutput foutines is the report
* generator that provides a user designed, tri-level reporting capability. An example of such a report might
be a tubleau of net assignable square feet by Building, by Assigned User, by Room Type. The number of :
possible combinations df reports available is, of course, limited only by the number of data classifications ' : .
sto?‘ed and the nmagmagmn of the user. . . : |
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| » ' ' .

3 b. Modeling: Another feature of the system is its capability to act aga model of the physical plant for any 1
' institution. This capability allows the user not only to derive the traditional utilization measures of '
' . square feet peroccupant {by rank, if dcsired) for example, but to experiment-with new dimeusions of
L, space indices in order to derive possibly mor¢ meaningful standards for use in lhc dcslg,n of Iulure
facilities. ' ,
'_ T SR ¢a-Bulk Reports and Specific Queries: For purely administrative purposes. the INSITE 11 system does
' provide an efficient and flexible formatted bulk reporting technique that can provide cach administrator
] . of a department or office a detailed report of the space under his administration. In addition, searches
' . Tor specific spaces that fall within any number of user-designated constraints are also dLLOlnpll\th in
_ o an eftortless manner. regardless of the size of the data base being searched. :
. . , ' d. Data Files: The inventory and utilization data can range in amount from very small to very large.
i - Inparticularitcan exceed_the size of primary memory (core storage) by many times.” However, be-
— N cause of the order- of processing (and-hence-the order in which data are required) cannot be anticipated, ‘
any or all of the data are-quickly: accessible at any time. This is possible througli use of the ICES environ.
. ment that maintains a data file on direct access secondary storage which acts logically as an extension of
N S : -primary memory. TI * processing programs reference all data as though it were in core at all times. The
' ' o _ICES environment insures that any data referenced by INSITE 1l is in core, possibly moving data not
immediately needed to secondary. storage lo make room. Between computer runs all data are moved to
this file so that the data can be preserved from one run to the next. '
e. Data Elements: In INSITE 1l there are many kinds of dala elements. A list ol the elements pruenllv
uscd is as follows.
1) Organizational elements:

a) Major User-of the Space—e.g., An Academic School, an Administrative Vice Presldvnlul Org,am/.mon. . g
b) Minor User of the Space—e.g., An Academic Department, or Administrative Office.

2) Inventory elements

“a) Space-any umquc identifier will eventually be a(.ceptable but the present version dictates a unique
alphanumeric building number (1,40, E18, NE20, 4A), a “~" separator, a floor number (99 floors
maxinum) and a room number (99 rooms per floor maximum).

b) Pnmary Room Types—c.g., Classrooms, Laboratories and Offices. ' :

¢) Secondiry Room Types—e.g., Seminar Rooms, Art Studios ani! Administrative Ol'l'ices(rcspcclivc
to the Primary Room Type examples above).

« d) Groups—e.g., Structural Design Group, Highway Design Group and Soils Testing Group (wnhm
the Civil Engineering Department, for example).

¢) Activities—e.g., Teaching, Administrative, etc.

) Rank-the rank of the individual utilizing a particular space; e 8 Professor Secretary, etc.

3) Aggregation elements:

a) Buildings— any umquely identified physncal facility. |
b) List—any user-created list created from combinations oflhe above data elemenls )

4) Each data element has associated with it two kinds of information:

Vo ' a) Data- facts which pertain uniquely to the element, e.g., the physncal measurements ofa space.
b) Pointers~the relationships with other elements. :

Furthermore, elements may be structured hicrarchically. That is to say that the Minor User elemenls whu.h
might be specific academic departments, for example, can have pointers that relat: with all the space elements
that are assigned to those departments. Thus the problem of funding all the spaces in a department is a much’
casier tdsk than found when dala are stored in the traditional manner by sequenual records within a data file.

APPLICATIONS: - I : Do

. INSITE 11 could be applied lo any mstnlulnon provndmg that ad_]uslments are made to reflect the pamcular
data requirements and organization of the,institution. The basic hardware environment requnred torun
INSITE [1 is an IBM OS/360,:model 40 or better. ° o :
2. Inaddition to the space mformahon apphcatmns the system is ideally suiied to aid the physical plant opera-
tions of an institution as an mformatnon source maintenance budgelana\yzer and a work scheduling device
. insuch areas as building mam’tenance and repair.

o 23l 3. Afinal, yet most important, application is in. provndmga rapid and efficient means for fulflhng the annual S {
|

EMC - : facnlmes mvenlory requnremenls for both federal and state gove rnmental agencies.
: :

Y
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. REPORT: 4 Methodology jnr Dc'lurmmmg I-umn Physical Fuac llmus Requirements for Institutions of Higher Education,
“ by John V. Yurkovu.h BvrnnC Bloomhcld et al. (Deccmbcr 1966).

SUBIJECT: . Computerized Methodology for Space Mamgcmenl and Facilities Planning, - : RS

INSTITUTION
AND SPONSORS: IUmvcrsnty of“/nsconsm Madison, Wisconsin: U. S. Department of Education.

- SUMMARY: . o '
OBJECTIVES:

I. Primary: To develop a computerized methodology for determining physical facilities requirements for
a lurge university.

2. Secondary: To assess theapplicability of the methodology to institutions vaysying in size and nature.
SCOPE: : T : o Co
“To develop within an eighteen'month period:
l A space classification.
2. A computerized space inventory.
3 Computerized procedures for conducting a room uullzauon study and |mplemcnt
the study at the University of Wisconsin.. /
4. Computerized tcchmqucs for projecting students and staff and conduct such study for the Umvcrsny of
Wisconsin.

5. A computerized method for projecting classroom instructional laboratory, administrative and acadcmlc
office, and the respective service space requirements.

-METHOD:

) PR \ ’ o, ,

1. Space Classification System:' The spiice classification system developed in this study, which was-

initially implemented within the University of Wisconsin system, has been replaced by the higher

education facilities classjfication system developed by the National Center for Educational Statis-
ticsin 1968. The model described hercin is currently in use and continues to meet users’ needs.

Y

: Develop space classification system as a means to group together individualuspuccs.

Identify all types of space existing on campus and names used to designate them.

. Develop inventory list. _ o

Develop various grouping criterja to evolve final catcgones. ’ ' .
. tdentify each space by the department to which it is assigned. - '

- Relate classification to reporting needs and existing information.

" Requirement: The space classification system must allow comparison of spaces by department,

.

2. Space Factors:

Determine space needed by pcrsonnel and equipment, and develop space, factors 1o be dpphed to-the
space classification system.

<

a. Space factors would vary for each institution and could cmpmcally be arnved at by determining speci-
fic space needs. (Campus planners and architects could easily derive space factors best suited to their
. particular institution and determine the average size of the station module in square feet.)
-b. Time considerations (frequency of usage) would have to be considered since it may alter subst.mtmlly
" the determination of space factors; e.g., average weekly student contact hours/station.

c.- Space factors should receive the acceptance of its ulnmale users and be adjustable to the demands of
‘changing educational needs.

d. Method to determine space factors:

l) Empmcally derive a station module (sq. ft./station). :

2) Determine station distribution (percentage within total category)

3) Derive from (a) and (b) average area (average sq. ft./section). =

4) Assume average weekly student contact hours/st.mon. '

5) Divide 19)- to obtain'sq. ft./student. ' ' ;
1 ) . , ~ 1 H
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L 3. Physical Facilities lnventory:
/

Input and Output Data chuurcmcnts Desired output data-and upnrls formats have to be deterniined
according to the institution’s own internal needs for space data and externally desired information.
For the University of Wisconsin the following types of reports.were considered necessary :

Room-by-room reports ordered by floor and building, by depaitment, and by eategory, and summariza-
tions of the areas in each category within cach building, dc .lrlmcnt college., or division, and for the
totul campus. . A -

a. The busic measure for space inventory is area by type:

- . 1) gross.
' 2) net,

"

Y SSignabies - v .
4 custodial. ' ‘ s .
5) mechanical, :
6) corstrucetion,
7) net non-assignuble, and - :
8) net. ' -
b, Input dati to be collected for each room in'a compnterized -space inventory should include:
\ 1) Fundamental data needs (area, room.identification, assignment, and space Ll.nssnlu.ltmn -designation).
2) .Provisions for easily updating: the room inventory file. T

3) Gross ared of cach floor in cach building must be collected. -
4) (ollculon ol only the other data which are considered essential (c g.. do nol collect or inventory non-

e
-

' g , ‘ cxsx.nll.lls such as floor slope or ceiling height). . e

s . Onee the perpetnal physical inventory is completed more detailed mformdtmn could be collected on a

“one-shot™ hasis. :

1 .
d. Inventory preparation: © e
[

) . 1) Codes should be uniform throu;,hout the mstltulmu

2) Numeric codes and alphabetic abbreviations should be included in prmtuuts for easier interpret ation. ©ow

3) Set up “dimmy™* division and department codes for non-ussigned space; e.g., General Acudemic Space
for classrooms. General Building Space for custodial, circulation, mechanical and restroom areas.
Inactive Space for areas such as *‘remodeling” and Miscelfaneous Space for arcas which were in use
hut not spculu ally .mlgncd to a dcpdrlmcnt such as tele phone booths. _ v ~~

l

4) Data collection: 5 I ' ’ ' . >

'a) Decisions must be made whether to use building plans or to measure each space. In the case of older
buildings, the modelings could have been unrecorded. These buildings should be measured. In
newer buildings a take-off could be made from construction drawings. Oussite inspecions are ‘
necessary to verify these data. ) . o,
h) Develop diagraniatic floor plaiis depicting data, ' '
¢) Use data sheet for each room for both collection and coding of data for keypunching,
d) Initial Inventory: Data sheet information-is keypunched into cards and compiled onto a tape
called the Room Inventory File. Computer audits are used to chcck accuracy of Room Inventory
File.
¢) Updating: Printouts’ are sent to deans and department heads to review the data on rooms assigned
" to them, ‘
~f) Existing Space: After up-dating and final chccks a master Room Inventory File and fmallzed reports
of existing space can be generated.
s g) Future Space: Approved construction and demolmons should be incorporated into lhc spacc record
to deterniine future space.
h) File Maintenance: Master Room lnvenlory F:lcs can be maintained by using two bas:c procedures.
Master Room Inventory Files can be maintained by using two basic procedures:

v ' B (1)  Supplemental update of the files without contacting all the departments within the institution,
' =4 CRMuand PERT can be applied, including seven major branches: New construction, acquisi-
e tigns, new leases, razing (or cancelled leases), remodelmg, rcassxgnment and corrections,

Aruitoxt provided by Eic:
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(2) lnsmuuonal update: Once f"les ire made corrent by ¢ supplememal update,”” data are submitted
* 10 departments for their review and audit at least once ayear. A logic network can be constructed
including three networks: Room Inventory File, Departmental Instructional File, and: utilization
and other final reports. .

a. Space utilization studies measure ihe cﬁ”cuncy with which c>.|stmglauhucs are bemg usced.

b. Meusures to determine levels of room und station utilization are:

1) average weekly room periods,
2} student station utilizatiori rate,
3) square feet per student station,

PAFulToxt Provided by ERIC

c. Ewaliiation of these levels of utilization can be derived by applying utilization standards which are unique

'Aquuare_ﬁ:e_t.per.s_ludenLconlfa_ct.ho_ur. .

for each individual institution. Utilization standards should be established for:- sections. room period.
weekly room period, student contact hour, station, FTE room. student station utilization rate, and T
square fcct/sludcnt contact hour. R

d. Updated master Room Inventory Files must contam the following mformatxon for each classroom .md
‘instructional ldbordlory - -

\

1) room number,
2) building code, ; - . . 5
3) area of room, ' : e :

4.
5.

student station capacity, ' g
space category., ’ ' ' v

*e. Anadditional instructional file is necessary.and should contain:

1} department in which course is taught \ .
2) course number, ) ‘ | : !

3) section number, o " ' -
4} type of instruction, ) :

5) time of section meeting,

6) days section meeting, ,
" 7) location of section meeting,
8) number of weeks the course is taught. .

f. Dataof the master Room File are merged with the Instructional F1|e on the basis of room numberand
" building code in gmeratmg the utilization report.

g. Pro]cctlons
1) On student enrollment:

. In large institutions size of graduate enrollment is generally a function of:

b) Projection of total freshmen by s2x.’

Space projections must be based on detailed student and staff (academic, admxmstratxve and all other
personnel requiring of fice spice) projections. It was assumed that course offerings and mix of students.
enrolled in a department’s courses will zemain relatively unchanged and that other fai iors whlch influ-
ence enrollment will also remain the same. Projections of total number of students are dmded by sex,
marital status, class, and by school or college. .

A general projection of .enroliment could utilize the following techniques:

a) Ratio method to determine ratios of new freshmen by sex to the high school graduates by sex of
the institution’s area of patronage and utilized to project future new freshmen for the institution.

c) Cohort-survival based upon past experience of survival by sex of freshmen sophomores, juniors, '
and seniors.

1

(1) The size of the freshman enrollment, and
(2) The sizd of grant and fellowship funds.*

*For a detailed methodalogy see: L. J. Lins, Methodology of Enroliment Projections for Colleges and Univwrsitios’.

washington, D.C. American Association of Collegiate Registrars and Admissions Officers, March 1960,
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2) On staff: ' o )

Student- staff ratios denved from base year relationships were used to project .u.ndunu StalfFTE
students by departments. Non-academic staff were ulso related to FTE studems by division. evllege

or institutionand projected on the basis of student staff ratios derived from base year data,

Itis suggested that ratios based on the relduonshlp of staff to student contact hours by levelof

- enrollment be tried as an effective method for projecting acidemic staff. S S

I
)On institutional space: - o

Space needs fur a hypothetical department for a pdrluuldr prolulmn year were hrokw down into- -
the following categories:

a) Instructional Laboratory, —_— : R

<y

o

ERIC

PAruntext provided by enic [N

o

APPLICATIONS:. . - SN

-ty trrstructional Speciil Liborat ory .
¢} Instructionsl Laboratory Servn.e
d) Academic Office.
¢) Acadenic Office Service, : : :
f} Classroom, and ) o o
g) Classroon Service. ) . . )

°

* Student and facuity proleulons were nmdc and spdtc fuuo rs were Jpplnd tocach of the .1bovc c.llcgorm

4) On research space:

Avulablluy of funds and the i mcrcasm;, growth of research tend to foree’ dcpdrlmon(s and administration
to plan as the need occuss. Projection of research space is a major problem since in most cages lhc nature
and the quality of space needs is uncertain, -

S 3

" The above methoddlogy could be upplied to any institution providing that adjustments are made to refleét the
institution's peculiar needs and capabilities. It would be necessary for the institution to develop its own
computer programs for data processing. oo : 0 S

v ° o

.
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REPORT: A Comprehensive Concept for Yocational Education Facilities, by L., Kishkunns.‘l)onn Allen Carter 2
' . etal. (June 1967). ' ) _
. ) . . " - . : l . S
susJecT: - - Computer model for facili!ic%anning, : : : - =
° N (RS SUR P . L °

INSYITUTION N v

AND SPGNSOR:  Pittsburgh Bo.nrd of Public Edumllon Pittsburgh, Pa.: Bureau of Technical dnd Continuing Education of
" the Pennsylvanm Depar ment of Public lnslru«.t on. :

SUMMARY: : : . S
. __OBJECTIVE - - o
To Gemonstrate the feasibility of a plunnmg prOCess that, througha series of computer models, lransl.ltcs
a given c.urru.ulum and class schedule into: tuuhty dnd space requnrcmcnts .. , o
SCOPE: , a . ' S
While the facilities considered here are for vomuonal training, the concept was dcsngncd for general applica-
tion to other types ofcduc.._nlvonql institutions (¢#.g., colleges'and universities).
: METHOD :
) - ‘ ' . APPROACH: Analyzg basic activitics ofcurncula und derive faulny and spucc requirements from these '
' basic activities. Transform facility use into.actual space requirements. Layout greups ofumvny stations
; B _ . considering physical requizements (to minimize construction costs) and activity.adjacency rcqulrcmuus
: - (1o minimize sludcm travel time beth.en dCthltleS) .
\ 2. COMPUTER MODELS: - . : | _ L. _
‘2, Simulation of courses and activities. Output: indﬁ/idual course facilities demands (input to second model). L=
'b. Revision of class schedules and analysis of relalcd demand upon l"acxlmcs. Output: setof spuce require:
ments (input to third model). . i
c. Layout of courses based upon similarities in physncal rcquxremcms and subject LO“ICH[ Oulpul actual -
physical layout printout. Final model output can be used- to develop architectural drawings for new fucilities
and to adjust plant layout to curriculum changes. Models allow or rapid cXaminations of a whole
set of alternative curncula course designs, course relationships and school schedules.,
EDUCAT{ONAL PLANNING JPROCESS: ‘
L)
a. Definition of educational goals of the school systcm (Con51dcr national goals in the Lomexi of thc
local situation.)
b. Translation of educational gouls into curru.u um. (Monitoring and feedback meuhamsm toassure thal
the curriculum is effectively meeting the goals.)
c. Definition of curriculum in terms of sets of activitics. Development of a class schedulc using lessef
offered, student load and teacher availability. : . _
~ d. Definition of facilities requirements bascd upon class schedule and activitics 1hat take pl.ncc inthe” : "
classes.
‘ 4. FACILITIES PLANNING PROCESS:
Eacilities requirements are translated into space requirements in 4 lhrcc -stage prouess Each stage builds
upon the results of the préceeding. A computer modcl is a part of cach stage and provxdes ml"ormdtnon
for decision making, © :
First stage model is used to analyze class activities. Second stage model analyzes groups ofrelalcd areds, :
Thnrd stage model is used to develop space layouts. . : T - . ¥
" a. Stages of the Process:; ‘ : ' ' o o
. 1) Detailed examination of course, studcnt and equnpment characteristics. Classroom Model
: analyses class activities. i
- « v
1 Curreotly Superintendent of Schools, Pittsburgh, Pa, : ' N
Now with Booz, Allen, Hamilton, inc., Chicago, lil. e

B A i Text providea vy enic 8
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2) Determination of activity station or equipment required for different sequences and combinations of
~activities. Cluster Model analyzes groupsof related afeas. A7 this point the typesand quantities of
: activity stations for which the facilities should be dcsig,m.d 1o become clear.

3) Systematic description of spaces requnrcd mcchdmwl smlrees for cquipmem, and environmental -
' control necded. . S ‘

o « R o '\ ___-;, .
b. Spuce Layout Modcl Desxgncd 1o interchange areas to miimize distances bet ween course areas that
should be adjdccnl Trial runsof the coniputer mcdcl would pnoducc the following printou ts:

1) Perimeter of arecas are defined by numbers mdxcdtmg .lpproxmmldy one hundred square feel ofunc
of the courseareas, -

, .2) Second printot replaces perimeter numbers with coufse names printed within the areas. Lines
i could be drawn by hand on printout to delineate perimeters.)

Areas of similar environmental characteeristics such as highnoise levels, noxious and toxic fumes, high
power needs, canbe outlined and preliminary adjustments made as to possible area groupings.

Final space layoutscan be derived by the fucilities planner or architect simplifying the space arrange-
ments provided in the-printouts, : :

5. POTENTIAL COST OF COMPUTER ASSISTED PLANNING TECHNIQUES

Institutional compater time rates were $6.00 per minute. Total run ning time for the model priztouts was
- less thain 30 minutes.

APPLICATIONS:

The rapid tum- around nnalyms and planning time allows education’ planners and admmlslrators to develop. and
evaluate several possible facilities layout alternatives within a limited budget and to communicate results graph-
ically to both future space users and architects who would design the building.

-~

v

;
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REPORT: Building Optimization Program ( BOP), by G. Neil Harper (1968).
SUBJECT: An approach to optimizing building configuration,
INSTITUTION:  Skidmore, Owings & Merrill, Chicago, lllinois.
SUMMARY:
OBJECTIVE: , _
To optimize a building.configuration utilizing a *“total building system™ approach.
SCOPE: |
Rather thanspending claborate methods on some isolated part\of the problem, thus producmg arather
coarse set of initial technidies far its solution, the total problem is treated. No dircct wse is made of linear
* programming or gamne theory techniques, :
- METHOD: ’
I. APPROACH: _
A high-rise office building project was used to test the “total building systems™ approach. BOP consistsola
series of modular programs for optimizing configurations developed using the Problem Language. Analysis
(PLAN). Thesystem isoperational onastandard 8 K IBX. 1130 wuh disk ., card reader and line printer,
‘Data were organized into four Luilding subsystems. ‘
a. Window Wall
b. Elevatoring - : R
' ¢. Heating, Vennlaung,and Air conditioning
d. Structural - .
Each subsystem depends upon a common data base of geomelry, environmental data, and design imits.
A fifth subsystem including all remaining cost items in the project can be included for completeness.
2. PROGRAM PROCESS "
2. Designer specifies (o the compuler aslittle or asmuch as he desires about hIS project. BOP suppllcs
reasonable values for missing data by default and proceeds to
b. Formulate crude internal models of the building project.
¢. Test internal geometrical models against site limitations, chenl specifications, archltccluml design con-
strainls,and code requirements.
d. For themodel that possesses these tests compulallons are made for fourdominant costinfluencing
elements of the bunldmg (window wall, elevatoring, mechanical, and structural subsystems).
e. Evaluale thrse costsalong with the fifth subsystem and store the cotal solution on disk.

. Within reasonably loose constraints additional geometrical solutions are generated, tested, and evaluated on
all the admissible solutions which the procedure generates. From the outpul a st of indicators can bekept -
as to the least cost per square foot and maximum return or investment for possible future developmcnls

APPLICATIONS: S .

BOP offers facilities desxgners an opportunily to select an alternalive where costs were generaled on the basis

of the total building system rather thanjust en a single component of the project. So-called optimum solu-

tions may not be sele cted for further developme nt; however, the designer would have suffnclem information as

to what premium is involved in making this decision.

‘
. { '

i - , - R ' i °
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. REPORT:

SUBJECT:

INSTITUTION:

SleMARY:
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Extension of UCLAL ibrary Hours: An Illustrative Cost-Benefi tArraIysis by Off ice of Analytical Studics of
the Office of the Vice President, Business & Finance, University of California, Berkeley. (l967)

- Cost-benefit analysis of operating education faerlrtres

University of California, Berkeley, Calrforma

OBJECTIVE:

To demonstrate the upplu,ubrlrty olcost-beneft analysis techniques to evaluate alternatives for extending library
hours. :

SCOPE: I '

The study is lrmrted to solve the sub- optrmrz ation problem presented’ by the library hours.md rdentrlus the time -
constraint as the prlm.rry dete rminant of the study scope.

§

)

. METHOD: _ _
1. Analysis:. o f . '
a. Ewvaluate UCLA proposal for extended hours: / _ ‘ )
1) Determine true costs. ' ) ' !

2) Quuntify benefits resulting from expending addmonal funds
b. Propose an entirely different alternative:

. 1) Add staff but maintain same schedule as proposed.
. 2)'For the same expenditure of funds, the extended hours of service is supenor to udding staff.

c. Basedupon the systematic cvaluation of costsand benefits prov:ded by stage 1 and 2, assess rfthe additional
expenditure rslustrﬁed by the benefits involved.

2. Library Services: The three broad categories are: .
a: Reference (reference rooms, copying, and microphoto, graphre service, reserve bookrooms reference
librarians),
~b. Circulation (units of service that makes accessible material not to be used in lrbrary)
c. Study space. :
3. Quantification of Services (benefits): Problems:
a. Multiple non-comparable objectives which are to be maximized (e.g., reference vs. circulalic:n).
.b. No substitutability of library uses (e.g., biomedical collection vs. 1aw library).

4. Operatrve Constraints:

. Technical: totnlly binding due to the physical nature ofthe facrlmes (eg., funcuonal rnterrelatronslups
_between units must operate on the same schedule)
. Ingtitutional: rmposed by settled policies or prior decrsons(e g., no reduction ot hours will be consrdered)

S. Quanttlreatton of Benefrts (determme indices ofservrce)

a. Decrensmg waiting time' for variaus ser vices.

b. Decrease percentage of unfilled requests.

¢ Increase number of library users without increasing waiting time or unﬁlled requests. |

d. Listbroad categories of variables under administrative control which have greatest effects on the indices _ T )
of service. Sub-categories would indicate specific actions. The list of broad and sub-categories coristitutes |
the alternatives to be analyzed, e.g., hours that the library is open, materialsiand facilities, procedural oo '
changes, staff changes. . .

6. Evaluation of Alternatives: Compare bene£its of extended hours proposalswith an alternative proposal to
attain the same goali(alternative to focus on increasing the staff durmg peak periods of demands while - .
maintaining the same schedule of hours). : : |

3.3
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Aruitoxt provided by Eic:

. Choice of Alternative: Library service was previously defined in terms of circulation and reference units.
Compare average cost of providing the existing level of service with average cost of new level of service
(not only extended hours but in terms of overall service the library provides). A comparative table is

* constructed examining various alternatives and its corresponding costs (c.g., cost of program, average unit.

cost ofservxce) and benefits (e.g., increases in circulation services provndcd owver current level ot operation).

' APPLICATION: ‘ ‘ o _ ‘

Decisions are currently being made in most colleges and universities based upon limited information and
intuition. The approach and method reviewed here could be applied to'a wide range.of other university
planning problems e parking problems expansion of physical u.cllmes rehabilitation of semi-obsolete”
structures, '

- As with other analytical tools, the value of cost-benefit analysislies nat only in the merit of its direct results

. but alsoin the thinking process connected with it. Administrators and university planners using cost-henefit ©
would have to sharpen their judgment and decision-making skills. The analysis would provide them with
valuable information and a sounder basis on which to formulate, evalu.xtc and select alternative courses of

act l()ll . . . . . . *
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.

.. REPORT: /i;zf'\'plnramrv Study of the Physical Facilities Requirements of Institutions of Higher l.carning, by E.B.
} - Allen,Professor and Dean Emefitus, Graduate School, and C.H. Daniel, Vice Presidert and Business Mana-
, get, Rensselaer Polytechnic Institute (September 1969). ; . :
/ ' . Appcndlx An Approach to Projecting Area chmremenls for Colleges and Uniiversity Office Activities,
C _/ -by D.S. Haviland, B, Forester, W.F, Winslow, Center for Arthllccturdl Rcsc.nruh Renssclaer Polylcdnm
‘ Institute (September 1969). , .
~SUBJECT: Simulation mn_dclsiur space requirements,

INSTITUTION g = ' .
AND SPONSOR:  Rensseluer Polytechnic lnstnutc Troy, New York: Natlmul Science Foundation. Office of Economic and
Manpower Studies. ,
SUMMARY: . , o
' OBJECTIVES:

. Identification and isolation of variables affecting physu.ll Tucilities ruqunrcments
. Formulation of models of physical fauhlnsrcqunrcmenls
SCOPE:

o This study is limited to de termining space requirements in terms of instructional stations,
A The appendix offersa method of translating these space “stations” to “square feet” of space.

METHOD: - ' ‘

Sul) models: Seven sub- muduls were dcvclopcd some of wlmh cun be llllll/Cd lndcpuldcnll\' others can

: beused-as-inputstoothersubmodets: Submodetsare described Tirstin words Tiien expressed mathematically.,
, The model building process includes: - - _ o

inputs: the student body and its characteristics
planning parameters: e.g., faculty loads _
! simulation model: défines how inputs and paramclers are to be combined’ ‘ . g
-output:’ the result of the operation could be either a ﬁnal product or un -
input to_other operations.

The seven’ sub-models aim to determine the number ofstudents faculty and/or staff to be allocated to -
the different types of fac;lmcs as follows: '

Instruction.

Research. : :
Office. o «
Library. E : - \
Housing.

. Dining.

g. Parking.

- e f;._o'c-s-'

A series of’ assumpllons are offered at thc beginning ofeach modehng task.

. 2. Main Models Main Model objctlwe is to determine number of students, faculty and staff to be allocated
' to the different types of fucilities, us follows:
a. Instructional facilities by function and capdcny and the number offutully and dssnslants full-ime and actual,
b. Units of rescarch luboratories,
‘e, Office facilitics for faculty, graduate teaching assistants, research pcrsonnel adniini slrdlmn.und secretarial slufl'.
d. Library with its user and uctive storagc areas, . T . o
e, Housmg _ _ .
f.'Dining facilities, ' . : '
g. Parking facilities. - o - . v
‘ The above are cxpressed in units of space 50 the ‘models can be applicable to various lypes of educutlonal :
. institutions. :
This approach avoids the use of preestabhshed space standards (which may not be appropriate for a partxcular
institution)-and allows a particular institution to adopt space f actors that best suit its educational needs and ‘
philosophy. - : .
3. Design: The models are designed to:

ERIC

Aruitoxt provided by Eic:
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: h. Allow for flex lbllltv in scllm;, lhc parameters resulting from these decisions.

Allow comparision of results of various decisions. .

d. Be useful in measuring the impact of changes in student enrollment on an academic progrant. ur of thc
effect of introducing 1 new academic program on facilities rcqunrcmenls :

-

Each sub-model is presented scqucnlmlly oulpuls of cach operation represent inputs to the following.

by The operations are:
" s
Input -~ —Decision Paramclm ————— The Operation---Qutput. |
4, Sub-Model [
a. Operation'] . 1. Objective: To gencrate course enrollments,. '

% b. Input: Student enrollment by degeee program and academic level in a given term.
N4 ¢, Decision parameters: Percentage of the number of studentsin cach degree program. and .u..xdumc fevel
~ expected to take each course offered in a given term,
d. The operation: Multiply (a) student enrollment (by degree program and .lc.ldunu level) by th) thc
" percentage of the students in each of these ¢ .Ing,()l’ICS expected to enrollin c.uh course o he uHch
in a specific term.
¢. Output: Projected course enrollment tor a g,lvcn.(crm Thcsc outputs become mpuls to Operation 1.2
from diggonal matrix E._ ~ _ . . -
f. Other operations of this; SubNodcl Iare: e o !

PAFulToxt Provided by ERIC

Geherate course enrollnLts.- : -
Form diagonal matrix E. ' : ' :
Number, ofsculons by course subdivisions.
Convert output ol 1.3. louncgcrs
cand =
"FTE ll]Sll’llCllOlh“ staft by level | s
Staff by department (division & level). ' .
. Determine head count faculty. ‘
Actual faculty by rank.
.10. Contact hoursby coursé and subdivision. -
A1 and” , .
.12, Calculate average number of stud~nts per section.
.13. Rearrangement of 1.2, to perform 1.}4.
.14. Room capacity by student numbers.
.15. Tully ot weekly contact hours by capacity fanges.
.16. Number of rooms by capacity and subdivision type.
1.17. Integral number of rooms by, capacity and suba_* ision fype.

o b bl

1
1
1
1
1
1
1
1
1
1
1
1
1
1
I
1

MATHEMATICAL MODELS
(. Sub-Model Il, RESEARCH FAClLITIES The problems to be solved by this sub-model are:

a. Given the actual number of prolcssnon faculty by department, find the numbcr of f.uullv members
. 1o be provided with faculty -experimental research laboratorics,
« b. Given the student enrollment by degree program and academic level . find the number of students to -
be provided with experimental rescarch laboratories by degree program.

- ¢. Operations are:

. Faculty experimental research laboratories.

.. Student enroliment by degree program

and |

Numbcr of students by -degree program engaged in experimental rescarch.

Number of Students by degree program, engaged in cach experimental research project.
Number of experimental laboratories required for students cngagcd in each research project by
- ' degree program.

Laboratory capavity, in stauons for cach dlffcrent rescarch project ina degree program.
1bid., for research staff. : . .

Ldrgc installations for experimental research
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2. Sub-Model Ill, OFFICE FACILITIES: For instruction staff, students engaged in theoretxcal l'CSt,dl'Ch
secretzrial and administrative personnel for mstructlonal and research staff.

Operations aie:

3.1. Instructional and research staff offices.

3.2. Offices for studentsengaged in theoretical rescarch.

3.3. Administrative office facilities : 3
3.4. Tabulation of personne! for Operation 3.5. . P
3.5. Officesrequired. o ' ’

3.Sub-Model IV, LIBRARY FACILITIES: The current practice i to plun librarics on the basis of an
independent estimate of the acquisition rate. The needed approach is to base plinning on what is needed
~tosatisfy the requirements of the planned research and instructional programs of the institution. -

4. The problem is to determine the minimum number of books and journal titles rcquxred to cstdbhsh
and support the degree programs of the institution.
b. Functional stages: :
1) User facilities, e.g.,general reading areas, carrels, mtcrovxewmg, study. :
2) Active storage facilitics, e.g.. stacks for books and bound periodicals, current book .mdjournal
display, map and print storage, microfilm storage, programmed Iearmng,mumc tdpcs. microcard
_ storage, slides;«music record and newspaper storage.
3) Staff work facilities, ¢.g., acquisitions, blbhogmphy,catdlogmg,cxrculdtton historical collections.
information retrieval and @ata processing, microprocessing, orders and interlibrary loans, photo

- - reproduction; periodicals; receiving and-shipping; reference;repairand-binding—

Library fucilities have been considered as a single unit regardless of the physu.dl Jocations of the (possxblv
. diverse) facilities. ' : !

Operationsare:
c. User facilities: .

. TOl.ll number of professxoml faculty
. -Professional faculty library users (number of faculty to use the Ilbmry snmultdneously)
3. Total research staff by department (or division).
. Total mstxtutlon rescarch stafT. .
. Research staff library users.
. Total'administrative personnel in certain groups.
. Admmlst rative library users.
8. Tolal student enrollmenti(same as 1.1.).
. Student l brary users.

-

F%P?P????
\ooo\lcnmb.uw——

d. Actwe storage facilities;

4.10. Vector formation for operation 4.11.

4.11. Total books requirea oy degree program,

4.12. Total books required for all degree programs.

4.13. Total professional faculty and research staff by department (or division), -

4.14. Books required for professnonal faculty and researck. staff by department.

4.15. Total number of books. required by all professional faculty and research staff.
-4.16. Total administrative staff, omitting secretaries.

4.17. Books required for admmxstrattVe personnel

4.18. Total books required.
. 4.19. through
"~ 4.25. Total Journal titles required.

e. Storage units for library holdings:

4.26. Number of books to be shelved, to be put on microfilm and microcards.
4.27. Total journal volumes deposnted in library.
4.28. Number of journal volumes to be shelved, put on microfilm.
4.29. Total newspaper volumes to be deposited in library.
4.30. Number of newspaper volumes to be shelved and put on mncroﬁlm

e
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4 31. Number of programmed learning and/or self-mslru\lxon tapes and music lapcs 10 be depmnlcd
in the library.

4.32. Formation of row vectors for opcmlmn 4.33.

4.33. Required microfilin recls,

4.34. Total number of tapes and mxcroflm reels to bestored.
435, through

" 4,39, Various storage units required.

Outputs are in terms of storage units. Stalf work rcqmrcmcn!s arc determined ineach case’by the university.

. 4. SubModel vV, STUDENTS HOUSING : . o -

5.1. Number of students by category (5 total), e.g., (1) single-male undergraduates, (2) single female
undergraduates, (3) single male graduates, (4) ibid. females, and (5) marned sludcnls)
5.2. Number of non-commuting students by category. C
" 5.3. Number of students.to be housed.

5. Sub-Model' VI, DINING FACILITIES: e o | 1

6.1, Dining fucilities - number of students to be houscd
6.2. Total number of non-resident students,
6.3. Total numberof administrative personnel (8 groups). :
6.4 ‘Total number of instruction and research connected secretaries. ' ) -
6.5. Formation of row vector for operation 6.6. (arrange inputs for 6.6.).
6.6. Maximum number to be provided with dining facilities.

6. SubModel VII,PARKING FACILIVIES: - | o ' o , 4

. - Two types of purking (a) dn or near campus . ~ : .

' (b) nearliving and dining facilities C.
7.2.' Number of non- commulmg students allowed to havc an automobllc . -
7.2. Arrange inputs to 7.3.

7.3. Total number of studcm parking units on or near campus.
74. Formation of matrices for 7.5. . : :
7.5. Total number of professional faculty and research staff parkmg units on of ngar campus.
7.6 Inputsto?7.7. . ‘
7.1, Total number of administration personnel parkmg units on or near campus.
7.8. Inputs to 7.8,
7.9. Total number of instruction and rcscarch connecled secretancs staff workers and service
cmployees parking Units on'or near campus.
7.10. Total number of automobile parking units on or near campus.
7.11. Total number of parkingunits on or near campus for scooters, motorcycles, bicycles.
7.12. Number of bus parking units on or near campus. - .
7.13. through 7.20, Parking facilities near llvmg dnd dmmg facnlmes

CONCLUSIONS

1. Variables affecting rcquxremenls for certain lypcs of facilities can be isolated and linked mathematically ' '
to form models of facilities needs,
2. Areus such as rescarch space and administration space are exlrcmely dlffcult to model in any mcanmgful way
x 3. The sub-models can be built using relatively little input data, '
o : 4. Controllable factors: the type and amount of information regarding how things are donc required by decnslon
parameters, are the key factors, Lack of information to form the bases-for. quantifying these parameters
suggests that this could be the major problem to be f aced when attempting to develop a planning capability
ata collegc or university.

APPENDIX:

* An Approach to Projecting A rea Reqmrements for College and Umversuy Off ce A cuvmes a case study and
detailed step-by -step description of the approach and a discussion of spaceallocation by short- and long-range

. budageting. N
qﬂl Facilities requirements: ’ , N L
Q a. Objective of model: To translate personnel and curriculainto square-foot requirements,
-RIC .b. The series of submodels places students, programs, instructional approaches, and departmental profiles

o . . R - . ©
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l

into the stations rcquxrcd for various activitics, such as the number and type of mstrmnoml stations,
housing stations, etc.
¢. Then these “‘units of space demand™ are translated into real space.

\

i 2. Characteristics of the sub-model:
a. The sub-model is used in two “modes™
1) Long-iange budgeting mode.
2) Short-range phinniag mode.
b. Problenms of developing.and upp’lyiﬁg universal space fuctors or standards:
1} Existing, planmm standards often do not'take new educational philosophics into account.

2) Lack of measurement methodology (past approaches were of a survey-and-consensus ty pe. trial and
error, ra ther thana_real analysis of human activity in SdeC and human reactions to space).

]

. A case study— OfTices:

a. Fulltranstation of the sub-model into square footige planning factors is not feasible.

b. Theoffices were selected because they are relatively **uncomplex ™ facilities: most traditional
space plinning methods do not adequately reflect the patterns of human activity within them:
they simply perpetuate the cusllf:;, runk-sized office scheme.

¢

c. Runge of activities:

1} Users keep diaries in whuh ddll\’ olfu_c .lcuvmcs are ru.ordcd e.g., : :

HLlthy . N Locatlon
Parkecar near office, Parking lot
. Inform secretary of presence, _ Corridor
Gradg papers. , ' Office seating arca
Lat lunch. . a Desk - :
Read. o Desk ‘

2) Activitics are gronpcd by their spdce implications; e.g., zones of related délwmcs such as desk and
all desk-oriented activities, are established, und sized appropriately. ' . -

Zone v Size Range
- (in square feet)
A Desk . B 25-90
B Adjunct wonkmbk ' 40 - 60
'C Shelf stor: Ige - - 32-48
D File storage ‘ 40-80
© G Small group conference (7x 5 . 35.48
~ H Medium group LOI\(LI‘CHLC C .
(I12x 10) . 140 - 200 _ .
I Large group u)nfcrcncc - :
{16x28) o 240 - 450 '
1 Special work(copying, .
drafting, computer terminal : - 20-60
K Special storage 15-170
L Special group (staff loungcs ' .
special reception, and waiting arcas) 60 - 130

¢. Other considerations:

1) Combining the activity zones into space.

2) Space efficiernzy.

3) Compatibility.

4) Dedication (single user versus shareholders, accesmbnlnly)

. 5) Privacy. :
. ~ gy
APPLICATIONS: . a5
, Universities with a limited capability in | operations research-and systems analysis would fin -
Q - " this study helpful in determining space- requnrements and estimating costs.

ERIC. S
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REPORT: " MEMOPAD - A C‘omputenzea’ Program for the Mamtenance of University Facilities, by Denms P. Jones
o C(1968).

]

SUBJECT: Management.
INSTITUTION:  Renssalaer Polytechnic Institute, Troy, New York.

SUMMARY: OBJECTIVE:

.. MEMOPAD is 4 «.omputerlzed system designed to aid Bunldmgs and Grounds in.the m:lmngement of the
physical plant meintenince. : o _ : ¢

SCOPE:

MEMOPAD was designed for RPI but is adaptable to other campt.ises Itis not an “automated scheduling’
. but rather 1 management tool for the systcm:mc recordmg, orgamzmg, and timely playback of muinte-
narce information and decisions.

METHOD:

‘Based upon the cyclic nature of u pldnned maintenance program,* it produces a sequence of timely
*‘alerts”to coming maintenance requirements and their related events. thout progmmmmg modificu-
_tionsy MEMOPAD- ean—be—adaptcd-to—a—vancty-of-cychtpmbnum of which™ pmnnea mdintenance s _
a classic example, g : A 1

1. A master file on the Buildings and Grounds activities-was developed. Each record was controlled
bya four-coded field: :

o
4. Responsible shop, e.g., paint, . -
b. Location of the work, ¢.g., Pittsburgh Building. |
¢. Additional location, e.g., sub-basement.
d. Activity, e.g., paint ceilings and walls,

8]

. MEMOPAD developed such time pérametcrs us: _ ' ;

a. Last date (in year and weeks) this activity was completed.
b.. Cycling time (in yeuars and weeks) to next completing date.
c. Necessary lead times (in number of wecks) required to meet the calculated due-date.

3. Provnslons were made for emergency situations that have not cycled out. A punch cnrd is prepared and
entered into the computer to activate the proper record.

4. When a record has cycled out and becomes active again, the computer issues transaction notices to
Buildings and Grounds, The system will continue to monitor these transactions until they are returned..

S. Arstatus report will be 1ssued durmg each monitor run to let Buildings and Grounds management know

the following? N

a. What actions were due."
b. What actions were taken,
c. What actions are late. . : -

6. At the same time that the status report is issued, new transactions are made available nnd a list ofthese
’ new transactlous is ulso prepared -

APPLICATIONS

. | _ »
These reports are intended to a551st Buildings and Grounds in keeping up with the growing amount of main- . |
tenance requirements due to the institute’s steady expansion. The program is capable of future expansion \ [ |
into other areas such a$ automnuc purchasmg procedures and inventory requnrements : . : J

'~
See Danlel,, Clarence H. Planned Preventive Maintenance Program. Papor presented at the Workshop for Buildings ‘)“{)
l: l{[lc and Grounds Admlmstrators sponsored by the New York Education Department, July 6-9, 1965, ‘
) 1
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REPORT:

L’ ' SUBJECT:

INSTITUTION

AND SPONSOR:

SUMMARY :

. e

Comprehensive Developmental Program

n
N

@

!

Remaore Aceess Planeing for Insmunmm/Dcn elupnunt /RAPID} h\'Jdmcx\J DJHIO] Jr.. Daniel D. Rnlnnsnn
and Collin W, St.ll’l)()ll)llg.h (Jnnc 1967). -

-Computer- asslslcd long-riange pl.mnln;, for u)llcg,c and umvcrsmcs

’
2

Peat. Marwick, Mitchell & Co., Boston, Mass, A seminar in wlmh 1hc RAPID sunululum wis used s a teaching
dumc was sponsored by PMM&Co. for its client colleges in Jane ol 1967. Durm;, 1968 and 1969 simildy senn-
nars were subsequently sponsored by the-American Council on I ducation, ProvidencaCollege', Park College,
Wisconsin State University. the State Street Bank and Trust Company for a group of New England Colleges? the
- Great Lakes Colleges Association, the Eastern Association of Collegs and Umvcrxnv annfcss Officers, the
/\xxuudlmn for Instit utional Rcscarch and Fairfield University. ! d

Kl

OBJECTIVES

1. To present the basic concepts and techuigues m goal scxlm;. and lnng range pl.mnm;,
2 To introduce the coneept of computer planning models as tools for tftective long-range planning.

- To illustrate that long-range plins should be dvn.mm and are affected by ch.myng guals and enviropments.,

SCOPE: . Y : B ‘ 0
LALLDAL.Lh_dmymd_Lo_LUUsLmlL_.huw i€ pldmuu" model.could-assist-colleges-und-univessities-in-the-develop-

ERIC

Aruitoxt provided by Eic:

- ment and updating of Jong-range plans. RAPID projects resource demands and many other characteristics.

stich as degrees and credit hours produced 'AAUP salary ratings, space utilization, ete., for ten consecutive
years. For each simulated year, the model caleulates 165 characteristics (state v.lrmblcs) which are based
on 43 explicit decisions and 21 environmental parameters. A report can be obtained on any of the state
variables for any future vear, Pre-formaited reports are ;;,cncmlcd covering Fm.mus fucilities, amd the
characteristics ol euch Ldllcgc of the university . N -

METHOD: ' ' )

RAPID was used in a seminar designed for top-1evel administrators and trustees of colleges and universities,

. . o v et

I. After introdirctory lectures on planning concepts and methodology, pdrllupanls were given case m.llcu.xl
which contgined a detailed description of'a hypothetical, but realistic, university . lmludcd was it tensyear
. plan With a number of undesirable charscteristics. = .
2 The .mmpdnls were thensubdivided into teams af faur or five, and OdCh member was assigned o vole as
~acollege administrator or trustee which differed from his reallife role. ‘Bach team was asked to develop
an improved ten-year plan for Fuirfax University. - :
3. The RAPID simulation’ model, containing the characteristics Lnd the ten-year plan of the Umvcrsnv wis
lurcd on time- slmrmg computers in Boston and Washington, and the participants had aceess to the computer
on a remole terminal via telephone lines. Alternative decision possivilitics,could be entered and the impact
on the institution immediately calculated and reported back. Teams would typically test out many altern-
Ative plans before selecting their ten-yedr plan.

“4. Tean plans were then comparcd and andlynd after which a second case problem was presented. The feams.

had to revise their tcn -yeuar me in response to new Londmons which were postulated,

APPLICATIONS: PR

The RAPID model was dcvclopcd spcc:l‘cully for seminar use. " It isavailable as a teaching device to umvcmlnes
whicli offer graduate programs in collegeand university administration, or graduate’ busmcss schools that wish
to use the program to l"llslralc the application of 1 managcmenl scncncc techniques.

N

. -

N
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~ REPORT:

SUBJECT:

.INSTITUTION
'AND SPONSOR:

SUMMARY:

A

.~ APPLICATION:
l.. D.|y to-day administrative operational activities.
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l’rn;ccl INFO {Information Nclwork for Opcrauons} by Information Systems OfTice, Stdnford Umvcrsnl\'b
(1969). . .

Pilot study on a data-management system for a university.

° N . . -

-Stanford University, St;nford, Cal'ifornia: Ford Foundation. *

OBJECTIVE:

To dcsxgn test, and evaluate an mtcgratcd information system for collecting, processing and llllll?lllL d.n.l fm
the .ndmnmtmtwc dlld mdnagcmcm functions of the umvcrvlty

SCOPE:

“To develop a coordinated .1dm|mstmt1ve information system - bused on file sharing - to improve the cillucnw

ofSl.mIord Umvcrsny withoul «.ompromlsmgmdmduahsm or quahty of cd\lLdlIOll

METHOD:

. Evaluate available computer software programs for ddld -managément Wsums

. Select several software packages for detuled analysis. :

. Create sample data bases using INFO data elements. -

. Install remote terminals (typewritten and visual display dcvn«.cs) to be usad with on- umpus and oll-u.nnpus

’ ,Lomput»..rs .

. Testing and evaluation of existing systcms did not satisfy cost and other INFO rcqunrcmcnts, .

6. Draft specifications for a software pagkage capable of providing ddld mdn.lgcmcm and terminal-service
functions within Stanford’s adminstrative environment, . .

7. Integration of records from different areas within the university (s\udems, alumni, personnel, accounting,,

pur«.hasmg’ und other) into a Ltl\l[cdl data base incorder to reduce or eliminate rcdunddnw

H

de Ot —

N

. 8. Develop new data for institutionai-self-study and management purposes.

9, Qutline basic requirements for a data- ‘management system.

10. Create and maintain files, query, and retrieve dath from these files: use files to gencratc rcpons

11, Devclop a new data- -management system specmcat:on for the services demrcd for Stanford s environment.
12. Cntcrm include: . .

. Provision forcrapid online access to university'data based from remote terminals,
. Utilization' of medium-scale coyputing hardware with relatively small memory size.
.. Compact, efﬁc:ent ande 3 data storage. .

. System should adapt to nsophlstlcated user’s needs. '
. System should provide two levels of report service:

T 0 L oo
|4
=
o
=
=1
e
a
'S
o
[£]
Q
]
B
=

1) Standard periodic batch-report. .
2y A mcthodto deseribeand obtain one- time rcports quickly and wlth some degreg ol ﬂexdnllty

- - . .

2. Authorized users'can query the file from remote terminals,
3. Use of.data base for top mdndgcment plannmg purposes such us budgctmg long -term projections, dnd
resource allocanon i o . ) .

BN
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Rcvmru’ 1lluumnn Ymdv by P. Bcnac.crrat WG. ancn and W W, Lcwn(.luly 1968 - in proues\)

\

Applu.ﬂmn ol planning. probr.mnmng and budgclmg o repts 1o university pl.mmng

. . . . . : : , : °
Princeton University. Princeton. New Jersey: Ford Foundation, i
!

, : ;
OBJECTIVE: T , : ‘
To systematically examine the allocation and use ol resources in universities. witls special ullcn“mn given
o the budgetary process, ] ‘ \
SCOPE:.

The study tocuses on three af the punupal touols tor university resource allocation and decision-making:

-

1. Budget-making.. -
2. Scheduling of space and time: _ .
3. Evaluation of lcdchmg and teaching methods. : o :

METHOD: ' e

'
To design u general infarimation system both far record- kccpmg and for the evaluation ol anSanc con-
chucmcs of a'ternative policy decisions.

. To develop a budgt in"program terms to frame such alternatives.
. Tordevelop a system for establishing and upda(mg a long-range (live- \'c.lr) planning Iramcwonk wuhm
which annual budgel.uy decisions are to take p|dLC

‘o - ) Ny . '

( . . ] . . 55 ‘. ﬂ.'_ 51 ‘ -\\
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REPORT: Determination of Space chm‘rwliunls Jor Colleges azed Universities. by Caudill Rowlett Scott, Inc. (1968).

SUBJECT: " Physical facilities planning.
INSTITUTION:  Caudill Rowlett Scott, Inc., Houston, Texas

SUMMARY: : :
' OBJ ECTIVES:

I. To design a systematic procedure lnr the analysis znd projection of space.

. Ta dewelop data inputs necessary to project a building program. With computer dSSlSldn(.C projectians can
be updated casily and quickly as new information becomes available.

'METHOD: : . ° _
I. Determination of Future Enrollment:” Alternative methods:
a. Policy determination.
.b. Historical trend analysis,
c. .Asscssmenl of state'and inslilutiunul potentials,

Projcumn of FTE l:nrollmenl by Mujors:

a. Breakdown of estimated future total enroliment by departments or disciplines. :
b. Dlslnbulmn to be made by ingjors; other categories programed to determine contact hours,

3. Cross—Ovcr Study anbla_m Projected Course Enrollment:

. Analysijs of credit hours in department by major would shaw how many students *cross-over' o other
. disciplines in their course work., Projected course enrollment figures will provide the basis for.estimating
space, faculty, stafT, budget rcqunrcmenls and to determine affinities between dcpdrlmcnls(c g.. student
_traffic.common interests).
b. Computer printouts would show totals by level and major, and puccnuy,c of major and of total credits,
“of subjccls taught for selected departmerits by other departments, as well as projections for FTE, majors
of lO\dl credits to be t aughl by discipline and by level, !

o 0 _,—-——«—-"”/—’_'—‘——
4, Dcnvaglon ofToldl Qﬁﬂgl-—“w , ‘ Lo
I ‘ Credit Hours Tf)ldl . Contact Tetal
. Course X PerCourse = Projected ~ X HourPer = Contact
Enrollments _ Enrollment Credit Hours  Credit Hours Hours

5. Distribution of Contact Hours to Lecture and Lab:

Projected * Per Cent Projected « - PerCent P.rojecled
Contact X Lecture = * Lecture or Lab = . Luab
Hours ' Hours - . Hours - o Hours . Hours

* Computer printout would show projected distribution of clock hours to lecture and lab for FTE majors
by discipline. -

. Lecture Contact Hours Dnstnbullon by Class Size:

a. Institutional policies would determine teaching methods and class or group size for mslrucuon in seminar
discussion, and lecture, Class size would determine amount of space needed for a student slduon ina
lecture room. S

_b. Computer printorts would provide the distribution of lecture clock hours by class sizes (projected to a
specificd target date) based upon estimated mujors.

Ny
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7.

Q.

12

13.

Utilization of Existing Space:
a. Analysis of current utilization would display current student muon utilization. room utilization, and
area per student station by space type. :

b. Computer printouts would show Lxmm;, space. utilization by room type and L.lp.lt.ll\ cand pcrucnl ipe
 of room utilization.

. Lecture Planning Criteria and Space Projections:

a. Criteria:

1) Determine unit area per contact hour by dclcrnumng the number of periods per week of room use, per-
centage of student use, and desired area per student station for cach class size range (e.g.. 1-20, 2135,
36-50,50+). : .

2) This unit .1rc.l multiplied by the contact howrs. will determine roq’uirud space:

(Standards for .1pproprutc area student station requirements can be derived by comparing existing conditions
with U.S. Office of Edm.mon survey figures). ~

b. Space Projectians:

1) Area per Contact Hour x Contact Hours = Net Lecture Arca (per cauh class size).
2) Repeat operation for cach class size; and estimated percentage of support arca is added to cach.
3) Computer printouts would show estimates of total lecture space for FTE majors by discipline.
Luborulory Planning Criteria and Space Projections (same process as 8 above):
a. Criteria will vary among disciplines, due to differences in equipment and intensity of use.

Lab AreaPer  Lab " Per Cent Required
Contact  .x  Contact = Areca  + - Support - = Lab
' Area

. Projections of Number of Faculty and Faculty Office Area:

0

a4. Faculty. Number:

e e Qe T

1Y Policy " decision would determine faculty teaching load.
2) Number of FTE faculty can be determined by dividing total projected credit hours (previously
determined) to be taught and the hours to be taught by each faculty member:

Total Credit Hours + Cr‘ec'!il.Hours per FTE Faculty = FTE Faculty.
| .
b. Faculty Office Area:

1} Adopt office area sl.mddrds for fdcul\y ofﬁccs secretaries (ratlos of secreldndl/clerlcal Sldff to-
faculty). chairmen, and support (e.g.. closet, duplication, and storage facilities). :
2)' Apply standards to previously estlmdled faculty to derive lotal office area (and breakdowns)

. Rcscarch Arca Projections:

The extent of future research activities must be delcrmmcd or assumed {e.g., contract research). Project

_ faculty and graduate students conducting rescarch can be used as a guide to estimating spa-c¢ requirements:
1 : . . .

Graduate ’ . . Faculty
- FTE x Unit Arey = Requircd Areu' : FTE x Unit Arca = Required Area.

Special Department Facxlmes (rooms, spaces or buildings other than ofﬁces general classrooms and leachmg
laboratories (e.g., conference rooms, lounges, museums, libraries):

Policy decisions must be made to determine which special facilities not currently avallable would be needed
for future instruction, research, and other departmental activity.

Projected Area Summary: ‘ S .

‘Lecture, lab, office, research, and special facilitics must be totalled to obtain net area requxremems for each
discipline or department.

3
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I4. Support Fucilities {¢his stage completes the projection of all spaces necessary 1o suppurt the activities of the
estimated student enrcliment:) Policy guidelines and appropriate space standurds must be developed o
determine non- -instructional facilities functions:

Library (book storage, reader stations, facully slanons service).

. Administration. .
Educational media center (mslruclnonal television, audiovisual aids, computer center, duplicating center).

. Student staff services (college center, health, sldff servnccs chapel). .

Student housing and food service.

Continuing education center. )

Parking. o : , : : ,

r
—e o0 g

as

IS. Spuce Analysis: Determine which spaces are-to be demolished and which are to'remain. Relate this space.
to the above space requirements and determine possible shortages. Polici decisions would have to e made
- as to possible reallocations of space and location and sthge development of each discipline.
10. Affinities among Disciplines and Support Facilities: The determination of affinities among disciplines will
provide insights as to possible locations and groupings of instructional and support taciliti-s.

[} Student cross-registration translated into mps between facilities.
), Joining research requirements.

|
3
} ' - _ a. Ohjcélivc criteria lor judging relative "‘Tinily are:

3 Access needs to library, housing, service, or parking.
4 Interdisciplinary curriculum.

b. Subjective criteria include such affinities as the desire by the fine arts pcoplc to be groupcd even though
there may not be a functional need.

A}

17. Pru|cclu(| Building Program:

‘

. Translate net space needs into gross building requirements.  Add to the assignable space halls, toilets.
circulation, and other non-assignable space.

. Thet ‘hucmy will be the net-to-gross ratioGross area will 'determine ground area covérageTI100T area
ratio density requirements, staging, budgeting, and other development criteria.

APPLICATION:

University administrators could use this method to gain a first approximation of luture capital investment needs.

O
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Computerized Relationship Lavout Planning (CORELAP)* s, R‘ubcrl C. Lee (1960).

School space Tavout model,

Northeastern University, Boston. Massachusetts.

OBJECTIVES: . .
I. MODEL: To produce reconumended spatial arrangements using a basic design criteria.

; 2. PROGRAM: To deternyine a spatial arrangement tor a one-floor building.
. p 8

SCOPE:

The model provides information for space planning for school buildings, utilizing high-speed computers to
determine the efficiency of alternative spatial arrangements. The computer program is currently limited to
forty individual course areas, but capable of increase in scope, SR
METHOD: | ' : : : , .
. . : .
CORELAP operates without the input.of a building plan and generates a proposed building outline.
LN - * . :
. Progrinn input: ' '
a. Number of individual course areas to be considered (40 maximum).
- b Tentative spatial arrangement of individual course areas. : _
¢. List ot any course area (or other activity center) which is to remain fixed in the lucation specitied in
b. above: , L
b, 0. y i . . N . . . . e . .
d.” List of values (hased upon an adjacency index) indicating quantitatively the desirability of locating two
course areas adjacent to cach other for each possible pair of course areas.

[¥]

Operation of Program: -

ERIC
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. DeEtermine e sum of Tl The products of the adjacency index times the distance between the centers of
each puir ol course areas for the initial space arrungement.-Reduce this sum to a minimu m so that pairs
ol course areas having the highest adjacency indices will be located nearest each other (within the con-

~ines of the building and/or any other restrictions imposed). . .

h. Switch lTocation of course areas (fixed locations excepted) if they: Lo “

1} Are the same size.,
2) Have a common border, or )
3) Both border on a single third course area, ' ) -

From a given arrangement it determines all such possible changes.

\ : p . . ‘e .
¢. Choose the one which creates the greatest decrease. in the adjucency index times distance total,
d. Repeat this procedure with the improved arrangement until the optimum arrangement is reached.
¢. Print out the final most efficient arrangement together, with thé final adjacency index times distance

. total, ] . . , I

'APPLICATIONS: | .

The model'is applicable as a design factor and space planning tool for completely new buildings. [t cannot be
used where the spuce planning must be done within the limitations of a specific building.

LIMITATIONS: .

The spatial array of the printout is limited toa 30X30 unit rectangular array, so that the bu_ildiné configuration
must.be fitted within this array; e.g., for a 300 X 300-foot (ora 100 X 300-foot) building, each unit in the array
would be 10 feet; for a 300 X 600-foot building, each unit of the array would be 20 square feet, :

*Unpublished M,S, thesis, Northeastern U}\\iversity'. Boston, Mass., 1966,
P t N }
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Universiry of Miami Modzl, by Matt W. Steele (1968).

4

Cost simulation model.

University of Miami. Coral Gables. Florida.

OBJECTIVE:

-To describe interrelationships bctween all relevant variabies in determining ovcmll income and expenditures
* for one academic year.

METHOD: =~ . g’

I. The mddel is divided into six parts:

a. Academic.

b. Adniinistration.

¢. Non-academic income producing areas.

d. 1Jniversity capndl expenditures. .

- ¢. Rescarch. A ' ) ~
f. Maintenance. . ' '

Every clement is further divided into several components covering cnrollmcnt fdculty and staff needs.

supplies, equipment and space. Currently only Part 1A of the academic model for the eight major schuols

-at the University of Miami has been developed. . : '

2. Basic elements.of the model:

a. Varjables (structure of system).
b. Relations among variables (functions of system).
¢. Independent variables:

1) Policy variables (to be established and changed by the administration),

Q

ERIC
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2) Fixed variable (e.g., minimum sq\mre feet pcr student station which is rcguldtcd by local laws),
“d. Major policy variables: ’
1} Total enrollment. ' : ' -
2) Proportion of enrollment in each school and in under-gmduate and g g,mdu.nc lcvels of c.u.h school
(student mix).

3) Mein class size.

4) Mcan teaching load.
5) Mean tumqn _
6) Mein faculty salary. . ' . .
7) Number of fdculty ' ' '

3 Thc model simjilates the effect upon all variables ofd clmnge in one or more variables. Tracing the eftect

of the change of one or more variables upon all others is conceptualized as a **path** through the model.
Of an almost infinite number of paths, five were selected for the academic model.- Each path has a different
. starting point within the system and requires a slightly different computer progmm ;

4. One path starts with the student enrollment variable, : '

a. A computer program is written for the academic model with any desired actual enrolliment hcmg snmulated
in order to determine jts effect on all other variables.

b. In any one simulation, all variables are either classified as mdepcndem or dependent

c. Actual values (parameters) are assigned to the independent variables. The values for the dcpendent
variablesare then calculated (derived) by the model. '

d. Five pOZSlblC paths for the academic model (starting points are gnven” basic pollcy vambles)

Path I:  Starting point: . Enrollment.
Basic dependent variables: Faculty and lnstrpctional space needed
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Path II: Starting point: -Number of faculty,

Basic dependent variable: [Enrollment size given various mean teaching loads.

given various mean teaching loads.

Path [II: Starting point: Number of course enrollments.

\

Basic dependent variables: Faculty needed at various mean teaching loads.

Path IV: Starting point: Amount of instructional space.
Basic dependent variable: Resulting size of enrollment.

a8

- Path V: Starting point: “Two simultaneous ones: 1, fixed enrollment: 2, fixed faculty.
Basic dependent variable: Mean teaching load.

Currently Path | is operational at the departmental level.

APPLICATIONS:

’

. The medel methodology is clear-cut and sufficiently universal to be adapted by universities of various
~ sizes and degrees of sophistication as a policy decision tool. The model wasrun on a IBM 7040 using ™~ =

FORTRAN language which makes it easily adaptable to other users.
. The possible paths allow for various avenues of inquiry into the possible 1mpact of policy decnslon into’

C the behavior of the university system; for instance, Path | represents a clear-cut approach to determining
: space needs for instruction, the derived costs of ancillary facilities, supplies, equipment, and a range of . S
: ’/othcr dependent variables (student aid, faculty and staff expense, other budgets), as well asacademic . * . _ ... . . L.
" unit, university-wide, and total unit costs. The model represents a 'valuable contnbutxon to university

planning for administration and institutional research.
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COMPARATIVE MATRIX OF PLANNING ELEMENTS
g | \

A conceptual framework for the comparative dndl)'SIS of planning modcls was developed into Table | and
titled **Comparative Matrix of Planning Elements.” '

The basic characteristics of thc models and their componcnt planning elements provided the basis for
classification,

The comparative matrix presents a CldESI‘lCdtIOﬂ system _in : '1L£9m+—(—)t{1e"d"&w:::£w ¥

possible, especially for the subheadings under “projections.” The relevance of the comparitive rix is
its illustration of the frequency of occurence of the various planning clemenlsmmb a coneeptual framework
rather than presenting a detailed model classification,

From over 40 models surveyed.. 21 were found to be sufficiently distinctive to warrant reporting.  Somie of
the more comprehensive models are rather complex systems containing particular submodels of different -
lvpcs The planning elements presented in each model were identified and classified under four main headings:

. Management V - : Ce
2 Projections - . o
3. 'Resource Allocation -

. 4, Physical Facilitics o

“An additional classification, Scope and Status was included to indicate the degree of operativeness
for each of the modcls rcportcd

s

4]
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Table 1. Comparative Matrix of Planning Elements -
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Table 2. Planning Elements in the Twenty-One Case Studies Reviewedﬂ:‘
Frequency of Occurreiice, Percentage of Total, and Ranking.

* \!
. ‘Planning ' Frequency of  Percentage Ranking )
Elements : ' Occurrence of Total
- Enrollment Calculations ) 14 67 I
| Space Requirements ' 12 - 57 2 y
' " Spuce Allocation Models 9 43 3 ]
: Cost Simulation Models 8 38 4
- Budget Calculations 7 33 5 -
= Data Management System 6 29 6
: Cost of Facilities _ 4 19 7
- Management Information System’ 3 14 g8
\ Computer Graphics Simulation 2 0.95 - 9
Progrum Evaluation and Review ) 0.95 : 10 ' :
‘ _ Land Use Requirements 1 047 - 10 : o
: _ Muintenance Program - 1 0.47 - 10 R
1 047 - 10

Cost Benefit Analysis

* All case studies utjtized computer models or éDP.pragrams of varying degrees of complexity -

v

-y . /
‘ ‘

' : - y
Table 3. Scope of the Twenty-One Case Studies Reviewed o e
. Frequency of Occurrence and Percentage of Total :
* Scope of Study - Frequency of . Percentage . '
: -Occurrence of Toual '
Specialized ' 14 . 67 '
Comprehensive .6 " 29
Developmental .' 5 ‘ 24

- Table 4, Status of the Twenty-One Case Studies| Reviewed:
"Frequency of Occurrence “nd Percentage of Total.

Status of Study Frequency of Percentage
Occurrence off Total
Completed 19 90

Operational AT 80 e
In Progress 2 95




~CONCLUSIONS

o

(/lanning tech nilq'ucs as currently utilized in colleges and universities have only
be o fulfill their potential as manage ment tools. .

The critical survey of the selected samples presented in this study clc‘ulx ind:-
ates severe lags in the current scopeand comprehensiveness of university pla nning.
In the light oi these lags. one mlght question the real significance of the planning -
techniques . arrently utilized in institutional planning. Other valid questions related
to their lmplcmcntanon could also beraised since some of the te chniques discussed
were developed more in the realm of acade mic rescarch than as operational tools
for university planning.. A partial answer to the latter is found in Table 4 which
indicates that 80 percent of the techniques discussed are operational and being.

implemented. ] .
th

The main problcm identificd in this study has not been the laék of real slbmf
icance of the techniquesanalyzed, bu rather their limited scope within the univer- ,
'sity's total pliming needs. The tact that only 29 percent of the samplesexhibited I
some degree of comprehensiveness in their pl.mmng nppro.uh furthcr rcmforces

~ this finding,

One of the reasons these te chniques rcprcscnt only partial solutions is that.
they were developed torespond to specific problems, isolated from the total
institutional system, which includes administration, financial, academic. .lnd facili
ties plannmg : :

This non systcms .npproach indicates a lack of underst.mdmg and intcrest on
the part of most university administrators to view institutional dcvclopmcnt ‘within

Q
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a total systcms plan. Themethicdology for university planmingwhicly prefaced—--

the review on.current techniques sliowed how all the different subsystems and tools
fitinto an operational whole. This conceptual approaqh showed when and wheére
the various tcchmqucs were utilized and what necessary complementary clements
should be considered in the overall planning process. , : 0

T he methodology presented in section’ 1 C (p-4) is purposcly normative and
offers a general conceptual framework clarifying the main tasks, sub-tasks, feed-backs, |
and tools necessary to undertake a comprehensive univérsity planning cffort. The
reader can adjust this conceptual scheme to the specific needsand peculiarities of his
institution to make this general methodology opcrmonal

Viewed within this context, the question of why more ofi the tex hmques
rcported in this study are not being implemented becomes clearer. T he fact that
few.universities are employing a rigorous planning methodology to analyze their
nceds and resources and to charter their development as discussed above is one of
the reasons. Another is that institutional ad mmistrators, in general, -are not as
sophisticated as the investigator who develo ped the planmng techniques. In some
cases the techniques are highly theoretical and non-operational, and thus hard to grasp
by management. Aware of this crucial fact, managcme nt consultants have deve]oped
simulation models for the admlmstrﬁtors which “communicate”’, the need to view
umvcrsny development | as a comprehensive wholc. RAPID is one such model.
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It prcscnts a %ct of methodolagical steps and n.chmqucs purposcly intended to inform
university and college management plannersand faculty of the various component ele-
‘t’ : mentsand tools of institutional planning. Other cfforts to *communicate” che rather

sophisticated  techniques sych as CAMPUS are being made bv their authors by .ndwst
ing the model to meet the needs of higher éducation.

~ Most of ‘the tcdmlq ues discussed'in this scudy were inicially dcvclopuj for defense
purpmcs within the réalm of economics, and, onl) later transferred to university plan-
ning. To be o Ffective, spinoffs from otherareas of research (where these tcdnnquc . Ce
| . were suceessfully developed) can only be applicd by establishing the preconditions
within university minagemepe whict are conducive to the understanding, iceeptance,
and lmplcmc ntation of these techniques. What are some of these prccondlnunv

There-are no ready-made formulac wlnch can turn a umniversity m.magu into a

i " corporation strategist overnight: However, as the institutional manager becomes sophis.
o ‘ : ticated in the usc of these techniques, their range of application, their timitations and
’ constraints, a first vital step is taken toward the development of effective institutional -
management and planning techniques. The main objective of thisstudy is to provide -
this kind of information. , _ . .

Other management techniques, such as the planmn{.J programmmg budggtmg sysu.m
(PPBS) re currently being tested in severaluniversities. The real value of these tests
perhaps lies in the involve ment thro ugh participa tion which they offer to managenient,
ad ministration, faculty, and students in universicy dcvclopmcnt.ll plinning. The tools
for comprchensive university plnning .nc.lv.ulnblc Ifused sagaciously ‘they can prevent
major blunders in resource allocation and indicate avenues -for cffective management.

Institutions l.uLlng the manpower neeessary to implement these techniques can
, g poo] their resources ina cooperative effort through a consortium of institutions as
' in the cases of WICHE and PMM'S SEARCH. This alternative can provide the necessary
——manpower-in putstoanalystical studies.as simulation models or management information
systems. Since the total planning effor: isa function of management, its lmplcmcnt.ltmn
will however h.wl to lie solcly within the province of the individual instit ution.

If these ccclnnun are to be successfully integrated into the instutitional planning
process, the establishment of. the socio- tcdmologlc.ll preconditions for the undcrst.mdmt,,
- acceptance and effective implementation of these tools is essential. The dynamics of in-
stitutional behavior and the bOClOlOglC.ll aspects o f college and university management is
“a broad, pervasive, and engaging issue that ccrtam]y extends beyond the scope of this
study and into the realm of the bchavnor.nl sciences. However, the crucial role-that this .
aspect of institutional management plays inthe successful im plementation of the techniques . O
discussed here merits'the carcful consideration’ of both institutional researchers who are
developing new analyncal and forccasting techniques as well as thc mstxtunon@} managers

. who would in the final analysis have to'utilize them,
I |
L
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This study

When reviewing the shelf of available pl.mnmg tools offered in this- study. university

a . e . .
rovides both a critical survey.of available techniques as well asa concep-
tual framework for an understanding of the dvnamlcs of interaction of the vafious com-
ponent clements of an institutional sy stem.

administrators will have to carefu]]y assess the possible avcnues of transfcrablhty and devise

adequate. str.ntcglesfor implementation in the- hght of th(_ peculiar requirements and resources

of thelr own mstltutlons
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